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ABSTRACT
AN INVESTIGATION OF THE SPATIAL TEMPORAL AND ORGANIZATIONAL 

PROCESSES OF THE INDUSTRIAL FRONTIER: A CASE STUDY FROM THE
UPPER PENINSULA OF MICHIGAN

By

Will iam Thomas Langhorne,  J r .

Th is  s tudy  p r e s e n t s  a comprehensive approach t o  t h e  problem of  

u n d e r s t a n d in g  t h e  i n d u s t r i a l  f r o n t i e r  by deve lop ing  a model o f  t h e  

i n d u s t r i a l  f r o n t i e r  which i s  then  a p p l i e d  in a case  s t u d y .  The model 

i n t e g r a t e s  t h e  ideas  o f  a r c h a e o l o g i s t s ,  g e o g ra p h e rs ,  and s o c i o l o g i s t s ;  

f o c u s in g  on f o u r  major components ( s e t t l e m e n t  sys tem,  change,  

o r g a n i z a t i o n a l  c h a r a c t e r i s t i c s ,  t r a n s p o r t a t i o n  system) of  t h e  i n d u s t r i a l  

f r o n t i e r .  These a r e  t r e a t e d  so t h a t  both synch ron ic  and d i a c h r o n ic  

a s p e c t s  of  t h e  i n d u s t r i a l  f r o n t i e r  a re  r e v e a l e d .

The s tudy  a r e a  f o r  t h i s  r e s e a r c h ,  t h e  west  u n i t  o f  t h e  Hiawatha 

Nat iona l  F o r e s t ,  i s  e xp lo re d  us ing  t h r e e  ty p e s  of  d a t a .  F i r s t ,  

a r c h a e o l o g i c a l  d a t a  drawn from s i t e  f i l e s  p ro v id es  d e s c r i p t i v e  in fo rm a t io n  

about  s i t e s  as  well as about  a s s o c i a t e d  envi ronmenta l  f e a t u r e s .  Second,  

h i s t o r i c a l  d a t a  p rov ides  i n fo rm a t io n  about  v a r io u s  t o p i c s .  Among t h e s e  

a r e  lo c a l  chronology and p e r s p e c t i v e s  on everyday l i f e .  F i n a l l y ,  

c a r t o g r a p h i c  d a t a  p ro v id es  in fo rm a t io n  about  t h e  t r a n s p o r t a t i o n  sys tem,  

i n t e r s i t e  d i s t a n c e s  and r e l e v a n t  envi ronmenta l  f e a t u r e s .

Both q u a n t i t a t i v e  and q u a l i t a t i v e  a n a l y t i c a l  methods a r e  used to  

e v a l u a t e  t h e s e  d a t a .  The former  c o n s i s t  o f  d e s c r i p t i v e  and n o n -p a ram e t r ic



s t a t i s t i c s ,  and i n t e r p r e t a t i o n s  o f  g r a p h s .  The l a t t e r  methods a r e  used 

when t h e  d a t a  i s  in  a n o n - q u a n t i f i a b l e  form.

The r e s u l t s  o f  t h e  s tudy  conformed t o  t h e  model in  most c a s e s .  The 

s e t t l e m e n t  system i s  o rg an iz ed  in  a h i e r a r c h i a l ,  d e n d r i t i c  f a s h i o n ,  with  

c o a s t a l  e n t r e p o t s ,  i n t e r m e d i a t e  supp ly  c e n t e r s ,  and camps.  The 

o r g a n i z a t i o n a l  c h a r a c t e r i s t i c s  emphasize u n i fo rm i ty  o f  behav io r  and 

m a te r i a l  c u l t u r e  in a v a r i e t y  or  a r e a s .  Change, whether  in b e h a v io r ,  

m a te r i a l  c u l t u r e  o r  t r a n s p o r t a t i o n ,  occurs  in  a s t e p  l i k e  f a s h i o n ,  

c h a r a c t e r i s t i c  o f  almost  immediate adopt ion  o f  a new f e a t u r e .

Equal ly  im por tan t  a r e  th o s e  non-conforming r e s u l t s .  The i n t r o d u c t i o n  

o f  a new t r a n s p o r t  mode d id  not  have t h e  p r e d i c t e d  d i s r u p t i v e  e f f e c t  on 

e n t r e p o t s / h i n t e r l a n d s .  R a th e r ,  i t  was co n d i t io n e d  by p r e - e x i s t i n g  

s e t t l e m e n t  l o c a t i o n .  I t  d id  a f f e c t  t h e  d e f i n i t i o n  o f  u s a b le  t i m b e r ,  

r e s u l t i n g  in  s i g n i f i c a n t  changes in  land  ownership and r e l a t e d  f a c t o r s .  

Another f i n d i n g ,  t h a t  t h e  f r o n t i e r  was i n t e r n a l l y  p r o v i s i o n e d ,  was not  

p r e d i c t e d .  This  may be a unique r e s u l t ,  a t t r i b u t a b l e  t o  loca l  c o n d i t i o n s ,  

o r  i t  may c h a r a c t e r i z e  o t h e r  i n d u s t r i a l  f r o n t i e r s  and r e q u i r e  a 

r e - e v a l u a t i o n  o f  t h e  model .



Copyr igh t  by 
WILLIAM THOMAS LANGHORNE, 

1988



IN MEMORIUM
F re d e r i c k  Pembroke H a r r i s s ,  J r .

(1900-1978)
Lydia Leonide H a r r i s s  Johnson 

(1906-1979)
Mary Lou Langhorne 

(1922-1985)

v



ACKNOWLEDGEMENTS

My c a r e e r  as  a d o c t o r a l  s t u d e n t  has spanned e leven  y e a r s  from th e  

t im e  I f i r s t  a r r i v e d  a t  Michigan S t a t e  u n t i l  t h e  t ime I subm it ted  t h e  

f i n a l  copy of  t h i s  d i s s e r t a t i o n .  I sp e n t  about  h a l f  t h o s e  y e a r s  in 

r e s i d e n c e  and h a l f  in  u p s t a t e  New York where my spouse and l a t e r  mysel f  

were employed.  Throughout t h i s  r a t h e r  le n g th y  p e r io d  o f  t ime I have been 

in f l u e n c e d  and a s s i s t e d  by a number of  p e o p le ,  who each in  t h e i r  own way, 

made t h e  jo u rn e y  more i n t e r e s t i n g .

F i r s t  o f  a l l ,  t h e r e  a r e  t h e  members of  my d o c t o r a l  committee who 

shepherded me th rough  t h e  program. B i l l  Lovis ,  my c h a i r ,  possessed  an 

i n f i n i t e  supply  of  p a t i e n c e  th ro u g h o u t  t h e  e n t i r e  p ro c e s s  and was always 

w i l l i n g  t o  p ro v id e  adv ice  and h e l p fu l  s u g g e s t io n s  in  re sponse  t o  my 

q u e s t i o n s .  His con t inued  s u p p o r t ,  e s p e c i a l l y  d u r in g  my 1985 d a t a  

c o l l e c t i o n  t r i p  when a sudden d ea th  in my fam i ly  d i s r u p t e d  my p l a n s ,  i s  

remembered and a p p r e c i a t e d .  Lar ry  Robbins '  i n f l u e n c e  was f e l t  in o t h e r  

ways.  He prov ided  my i n t r o d u c t i o n  t o  t e a c h i n g  an th ro p o lo g y ,  b u t  more 

i m p o r t a n t l y ,  he enab led  me t o  s a t i s f y  my c u r i o s i t y  about  A f r i c a  which was 

k in d l e d  d u r ing  ad o le sc en ce  when I f i r s t  read e a r l y  t w e n t i e t h  c e n tu ry  

accoun ts  about  t h e  c o n t i n e n t  and i t s  p e o p le .  I w i l l  remember Chuck 

Cl el and f o r  a v a r i e t y  of  t h i n g s ,  most n o ta b ly  h i s  r e a d i n e s s  t o  c h a l l e n g e  

me on i s s u e s  both  in  t h e  c la ss room  and in  t h e  d i s s e r t a t i o n .  I w i l l  a l s o  

remember t h e  s ig n  above h i s  d o o r ,  which r e a d s ,  "Do someth ing ,  l e a d ,  

f o l l o w ,  o r  g e t  t h e  h e l l  ou t  o f  t h e  way." There a r e  t im es  in my c u r r e n t



p o s i t i o n  when I wish more peop le  were aware of  t h i s  v e r s e .  F i n a l l y ,  t h e r e  

i s  Ken Lewis,  who by v i r t u e  of  our  work in  South C a r o l i n a ,  can c la im  t o  be 

both  t h e  o l d e s t  and newest member of  my commit tee .  I ' v e  l e a rn e d  a g r e a t  

deal  from Ken over  t h e  y e a r s ,  both  p h i l o s o p h i c a l l y  and p r a g m a t i c a l l y .  He 

k ind led  my i n t e r e s t  in f r o n t i e r s  and f r o n t i e r  p ro c e s s e s  and a l s o  began t h e  

p r o c e s s ,  l a t e r  con t inued  by B i l l  Lov is ,  o f  making me w r i t e  b e t t e r .

This  d i s s e r t a t i o n  could  not  have been w r i t t e n ,  however,  w i th o u t  t h e  

d a t a  p rov ided  by t h e  United S t a t e s  F o re s t  S e r v i c e .  John Franzen ,  

a r c h a e o l o g i s t  f o r  t h e  Hiawatha National  F o r e s t ,  was in s t ru m e n ta l  in 

s e c u r in g  my acc ess  t o  t h i s  d a t a  and in  p ro v id in g  a number of  in f o r m a t iv e  

comments and s u g g e s t io n s  d u r in g  t h e  e a r l i e r  s t a g e s  o f  t h e  r e s e a r c h  and 

whi le  I was v i s i t i n g  t h e  F o re s t  in  1985.  His w i l l i n g n e s s  t o  p ro v id e  maps, 

p h o to c o p ie s ,  and o t h e r  m a te r i a l  and non -m a te r ia l  a s s i s t a n c e  i s  g r e a t l y  

a p p r e c i a t e d .

When I began my employment a t  SUNY-Binghamton, I found I had a n o th e r  

s u p p o r t e r  in  my a s s i s t a n t  dean ,  Don Blake .  Throughout t h e  e n t i r e  

d i s s e r t a t i o n  p ro ces s  Don has al lowed  my f r e e  r e i n  o f  t h e  o f f i c e  word 

p r o c e s s in g  equipment,  f l e x i b i l i t y  in t a k i n g  t ime o f f  t o  work on t h e  

d i s s e r t a t i o n  and o v e r a l l  good n a tu re d  suppor t  o f  my en d e a v o r s .  He has 

a l s o  encouraged me t o  u t i l i z e  my knowledge by a l low ing  me r e l e a s e  t ime t o  

t e a c h  co u r se s  in  t h e  Anthropology Depar tment.  Thanks a r e  a l s o  fo r thcoming 

t o  Marsha P e a s l e e ,  Linda H i l l s  and Tonia Shadduck,  who t o l e r a t e d  my 

r e a r r a n g i n g  t h e i r  desks  w h i le  us ing  t h e i r  word p r o c e s s o r s .  L a s t l y ,  d u r in g  

t h e  y e a r s  1985 t o  1987 t h e r e  were t h r e e  o u t s t a n d i n g  s t u d e n t s :  Lisa

Schwartz ,  E i l e e n  Schwartz ,  and Denise  J a n u s ,  who each in  her  own way made 

my a d v i s i n g  jo b  a l o t  e a s i e r .

vii



There remains one f i n a l  person  who dese rves  t h e  utmost  in  thanks  and 

a p p r e c i a t i o n ,  not  only  f o r  he r  t o l e r a n c e ,  suppor t  and e d i t o r i a l  a d v i c e ,  

b u t  a l s o  because  she w i l l i n g l y  gave th e s e  when she h e r s e l f  was under g r e a t  

p r e s s u r e ;  my spouse  o f  f i f t e e n  y e a r s  Deborah Ann Croy le -Langhorne .  Quite  

s im ply ,  I cou ld  not  have f i n i s h e d  t h e  degree  w i thou t  h e r .



TABLE OF CONTENTS

LIST OF T A B L E S ...............................................................................................................  xi

LIST OF FIGURES................................................................................................  . . . x iv

CHAPTER I .  INTRODUCTION ...................................................................................  1

CHAPTER I I .  LOCAL HISTORY ..................................................................................... 14

I n t r o d u c t i o n  
Land T r a n s f e r  
The Study Area 
Summary

CHAPTER I I I .  THE NATURAL ENVIRONMENT ...........................................................  39

I n t r o d u c t i o n  
D iscuss ion  
Conclusions

CHAPTER IV. MODEL AND HYPOTHESES ..................................................................  52

Prev ious  Research
A Model of  t h e  I n d u s t r i a l  F r o n t i e r
Hypotheses
Summary

CHAPTER V. DATA SOURCES AND METHODOLOGY...................................................  93

Data Sources
A rchaeo log ica l  Data 
H i s t o r i c a l  Data 

V ar ia b l e s  
Methodology

Sampling C o n s id e ra t io n s  
F a c i l i t y ,  Hardware and Sof tware  
A n a ly t i c a l  Procedures  

Summary

ix



CHAPTER VI. RESULTS 123

Hypothes is  1 
Hypothes is  2 
Hypothes is  3 
Hypothes is  4 
Hypothes is  5 
Hypothes is  6 
Hypothes is  7 
Hypothes is  8 
Hypothes is  9 
Hypothes is  10 
Hypothes is  11 
Hypothes is  12 
Hypothes is  13 
Hypothes is  14 
Hypothes is  15 
Hypothes is  16 
Hypothes is  17 
Summary

CHAPTER V II .  CONCLUSIONS ...................................................................................  285

S e t t l e m e n t  System
Change
O rg a n iz a t io n
T r a n s p o r t a t i o n
Conclus ions

APPENDIX A. LOGGING CAMP VARIABLES .............................................................. 303

APPENDIX B. ENTREPOT/INTERMEDIATE
SUPPLY CENTER VARIABLES ............................................................  309

APPENDIX C. LOGGING CAMP S I T E S ....................................................................... 312

APPENDIX D. ENTREPOTS AND
INTERMEDIATE SUPPLY CENTERS ...................................................  322

LIST OF REFERENCES...................................................................................................... 324

x



LIST OF TABLES

Table Page

1.  Soil  C h a r a c t e r i s t i c s  by S i t e  T y p e ....................................................  125

2.  Slope by S i t e  T y p e ....................................................................................  128

3.  C r o s s t a b u l a t i o n  o f  Soil  Group
with  Slope  I n t e r v a l .................................................................................... 130

4 .  D e s c r i p t i v e  S t a t i s t i c s  f o r  S i t e  S i z e ........................................... 133

5.  R ive r  Drive Camps .........................................................................................  144

6.  C r o s s t a b u l a t i o n  of  D is tan ce  t o  Neares t  
Water and D is tance  t o  N eares t
D r iv e a b le  Water ............................................................................................. 152

7.  Type o f  Neares t  Water When Neares t  
Water and Neares t  D r iv eab le  Water
a r e  t h e  s a m e .................................................................................................  156

8 .  O r i e n t a t i o n  o f  Neares t  D r iv e a b le  Water
Rive r  Drive C a m p s ........................................................................................  158

9.  R e l a t i v e  E le v a t io n  R ive r  Dr ive  S i t e s  ...........................................  159

10.  R e l a t i v e  E le v a t io n  and D r iv e a b le  Water
O r i e n t a t i o n  R ive r  Drive S i t e s  ............................................................  160

11.  R e l a t i o n s h i p  between D is ta n c e  to  
N eares t  D r iveab le  Water and 
O r i e n t a t i o n  o f  N eares t  D r iv eab le
Water R ive r  Drive S i t e s  ..........................................................................  161

12.  C r o s s t a b u l a t i o n  R e l a t i v e  E le v a t io n
by E l e v a t i o n  River  Drive S i t e s  ........................................................  163

13.  C r o s s t a b u l a t i o n  E l e v a t i o n  by 
R e l a t i v e  Occupation River 
Drive S i t e s - I n t e r m e d i a t e
E l e v a t i o n s ......................................................................................................  165

xi



166

168

172

172

173

174

175

176

179

183

188

190

193

205

206

208

C r o s s t a b u l a t i o n  E le v a t io n  by Occupation 
R ive r  Drive S i t e s - I n t e r m e d i a t e  
E l e v a t i o n s  ............................................................

D i s tan ce  t o  N eares t  Water Railway 
Camps ..........................................................................

Type of  Neares t  Water Railway 
Camps w i th i n  One Mile of  Water/
Natural  Drainage ...............................................

Slope Railway Camps over  One Mile 
from a Natural  Dra inage  .................................

S lope Railway Camps l e s s  th a n  One 
Mile from Water ...................................................

Ch i -Square :  Slope f o r  Railway S i t e s  
G r e a t e r  and Less than  One Mile from 
Water ..........................................................................

Type o f  Neares t  Water Railway Camps 
G r e a t e r  than  One Mile from Water/  
Natu ra l  Dra inage ...............................................

Chi Square T e s t :  Type o f  Water
A ss o c i a te d  with  Railway Camps 
G re a t e r  th a n  One Mile from Water 
and Less than  One Mile from Water . . .

D is t a n c e  t o  N eares t  Swamp Railway 
Camps ..........................................................................

D i s tan ce  t o  Neares t  Swamp Rive r  
Drive Camps .............................................................

Average Monthly Employment Michigan 
1 9 1 0 ..........................................................................

D i s t a n c e  t o  N eares t  Camp o f  t h e  Same 
Type R ive r  Drive Camps .................................

D is t a n c e  t o  N eares t  Camp o f  t h e  Same 
Type Railway Camps ..........................................

C r o s s t a b u l a t i o n  S e t t l e m e n t s  by Por t  
V a r i a b l e  .................................................................

C r o s s t a b u l a t i o n  S e t t l e m e n t s  by 
R e l a t i v e  Occupation ..........................................

C r o s s t a b u l a t i o n  S e t t l e m e n t s  by Type 
of  N eares t  Water ...............................................

xi i



30.  C r o s s t a b u l a t i o n  S e t t l e m e n t s  by Post
O f f i c e ...............................................................................................................  209

31.  C r o s s t a b u l a t i o n  S e t t l e m e n t s  by Type of
N eares t  Water .................................................................................................  211

32.  C r o s s t a b u l a t i o n  S e t t l e m e n t s  by Neares t
Logging C a m p .................................................................................................  212

33.  C r o s s t a b u l a t i o n  S e t t l e m e n t s  by Terminus
o f  Logging R a i l w a y ...................................................................................  213

34.  C r o s s t a b u l a t i o n  S e t t l e m e n t s  by Terminus
o f  a Main Line R a i l w a y ..........................................................................  214

35.  D is c r im in a n t  A na lys i s  R e s u l t s
R e c l a s s i f i c a t i o n  ........................................................................................  216

36.  I n t e r m e d ia t e  Supply Cen te rs  A ssoc ia ted
A c t i v i t i e s ......................................................................................................  221

37.  I n t e r m e d ia t e  Supply Cen te rs  D ura t ion  .........................................  228

38.  P o p u l a t i o n - - D e s c r i p t i v e  S t a t i s t i c s
E n t r e p o r t s  and I n t e r m e d ia t e  Supply C e n t r e s ................................. 231

39.  D i v e r s i t y  E n t r e p o t s  and I n t e r m e d ia t e
Supply Cente rs  ............................................................................................. 233

40.  I n i t i a l  Occupat ion  Dates R ive r  Drive
Camps and Railway C a m p s ..........................................................................  267

41.  Type o f  Neares t  Camp Rive r  Drive
S i t e s ....................................................................................................................  274

42.  D is t a n c e  between R ive r  Drive Camps 
and N e a re s t  Other Camp, when th e
L a t t e r  was a Railway C a m p ...................................................................... 275

43.  Land Ownership in  t h e  Upper
P e n in s u la  1 9 1 0 .............................................................................................  281

44.  C o n n e c t iv i ty  Among Major Upper
P e n in s u la  Landholders  1910   282

45.  Timber Reserves of  Upper P en in su la
Landholders  1 9 1 0 ........................................................................................  283

xi i i



LIST OF FIGURES

F igu re  Page

1.  M ich ig an ' s  Upper P e n i n s u l a ,  A = West U n i t ,
Hiawatha National  F o re s t
( A f t e r  Mart in  1 977 ) ...................................................................................  12

2.  Michigan,  Counties  a - D e l t a ,  b -A lger ,
c-School c r a f t .................................................................................................  21

3.  Coun t ies  and Study Area ,  a - D e l t a ,
b -A lg e r ,  c - S c h o o l c r a f t  ..........................................................................  23

4 .  Major Dra inages in  t h e  Study A r e a ..............................................  45

5.  S i t e  S ize  f o r  River Drive S i t e s .......................................................  137

6 .  S i t e  S ize  f o r  Railway Camps................................................................  139

7.  S i t e  S ize  f o r  Unknown S i t e s ................................................................  142

8 .  D is t a n c e  t o  Neares t  Water f o r
R ive r  Drive S i t e s ........................................................................................  147

9.  D is t a n c e  t o  Neares t  D r iveab le
Water f o r  River Drive S i t e s .................................................................  150

10.  C r o s s p l o t  D is tance  t o  N eares t  Water by
D is ta n c e  t o  Neares t  D r iv eab le  Water 
f o r  R ive r  Drive S i t e s  (A = one s i t e ,
B = two s i t e s ,  e t c ............................................................................................. 155

11.  D is t a n c e  t o  Neares t  Water f o r  Railway S i t e s ...........................  171

12.  D is t a n c e  t o  Neares t  Swamp f o r  Railway S i t e s ...........................  182

13.  D is t a n c e  t o  Neares t  Swamp f o r
R ive r  Drive S i t e s ................................................................    185

14.  D is tan ce  to  t h e  Neares t  Camp of  t h e
Same Type f o r  River Drive S i t e s ........................................................ 192

15.  D is tan ce  t o  t h e  N eares t  Camp of  t h e
Same Type f o r  Railway S i t e s .................................................................  196

xiv



16.  T44NR19W Logging Railways (A f t e r  Hiawatha
National  F o re s t  Map 1 9 3 2 ) ....................................................................  198

17.  T46NR20W Logging and Main Line Railways
(A f te r  Hiawatha Nat ional  F o re s t  S i t e  F i l e )  ........................... 200

18. Time Line I n i t i a l  Occupat ion  t o  Abandonment
f o r  R ive r  Drive S i t e s  ......................................................................... 269

19.  Time Line I n i t i a l  Occupat ion  to  Abandonment
f o r  Railway S i t e s ...................................................................................  272

xv



CHAPTER I

INTRODUCTION

Research i n t o  North American f r o n t i e r s  has been c a r r i e d  out  f o r  

a lmost  a c e n t u r y .  Beginning with  t h e  work of  Turner (1893) s c h o l a r s  in 

North America,  and l a t e r  Europe,  began t o  pose q u e s t i o n s  about  t h e  v a r ious  

s o c i o - c u l t u r a l  phenomena t h a t  were unique t o  t h e  f r o n t i e r  s e t t i n g .  

I n i t i a l l y  r e s e a r c h  was con f ined  t o  h i s t o r i a n s  o f  t h e  American West,  but  

growing awareness  o f  t h e  f r o n t i e r  as  a s p a t i o - t e m p o r a l  p rocess  le d  

g e o g ra p h e r s ,  a n t h r o p o l o g i s t s  and a r c h a e o l o g i s t s  t o  focus  on t h a t  

p a r t i c u l a r  s u b j e c t .

The r e s e a r c h  under taken  he re  w i l l  examine one p a r t i c u l a r  type  of  

f r o n t i e r —t h e  i n d u s t r i a l  f r o n t i e r .  The r e s e a r c h  w i l l  proceed th rough  a 

case  s tudy  o f  one example: t h e  logg ing  f r o n t i e r  o f  t h e  Upper Pen in su la  of  

Michigan from 1870 t o  1920. Beginning with  t h e  development o f  a model o f  

t h e  i n d u s t r i a l  f r o n t i e r ,  t h i s  s tudy  w i l l  i n t e g r a t e  id e a s  about  t h e  

s p a t i a l ,  t e m p o r a l ,  and o r g a n i z a t i o n a l  a s p e c t s  o f  such f r o n t i e r s  i n t o  a 

co h e re n t  body o f  th e o ry  from which t e s t a b l e  hypo theses  can be fo rm u la te d .  

These hypotheses  w i l l  e x p l o re  t h e  r e l a t i o n s h i p  between s i t e  l o c a t i o n  and 

t h e  env i ronm en t ,  th e  s p a t i a l  r e l a t i o n s h i p s  among t h e  s i t e s  t h e m s e lv e s ,  and 

t h e  n a t u r e  of  c o n t ro l  on t h e  i n d u s t r i a l  f r o n t i e r .  A na ly s i s  o f  t h e s e  t h r e e  

a r e a s  w i l l  shed l i g h t  on t h e  r e l a t i o n s h i p  between t h e  f r o n t i e r ,  and th e  

homeland,  t h e  o r g a n i z a t i o n a l  p r i n c i p l e s  r e s p o n s i b l e  f o r  t h e  expansion  of
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t h i s  ty p e  o f  f r o n t i e r  and t h e  r e l a t i o n s h i p s  between e x t r a c t i v e  t e c h n o lo g y ,  

t h e  env i ronm en t ,  and s e t t l e m e n t .  Moreover,  a v a i l a b l e  d a t a  i n d i c a t e s  t h a t  

t h e r e  was a major  change in  e x p l o i t a t i v e  t e chno logy  midway th rough th e  

s tudy  p e r i o d .  This s h i f t  should  be m a n i f e s t e d  in  t h e  a r c h a e o lo g ic a l  

r eco rd  as a changing l o c a t i o n a l  p a t t e r n  o f  s i t e s  w i th  r e s p e c t  t o  

envi ronmenta l  f e a t u r e s  and each o t h e r .  D e f i n i t i o n  o f  such a s h i f t  in 

s e t t l e m e n t  p a t t e r n  w i l l  a l low  s t a t e m e n t s  t o  be made conce rn ing  change on 

i n d u s t r i a l  f r o n t i e r s .

The development o f  f r o n t i e r  s t u d i e s  as a r e c o g n i z a b le  r e s e a r c h  a rea  

o ccu r red  n e a r l y  one hundred y e a r s  ago with  F re d e r i c k  Jackson T u r n e r ' s  

p u b l i c a t i o n  on th e  American F r o n t i e r  (1893) .  Having as i t s  c e n t r a l  t h e s i s  

t h e  idea  t h a t  t h e  wide open spaces  and unbounded l i f e s t y l e  of  t h e  American 

west  c r e a t e d  a un ique s o c i e t y  found nowhere e l s e ,  T u r n e r ' s  work became t h e  

r e s e a r c h e r ' s  fo ca l  p o i n t  f o r  a number o f  y e a r s .  This  s i t u a t i o n  led  f o r  a 

t im e  t o  s t a g n a t i o n  in  t h e  a r e a  o f  f r o n t i e r  s t u d i e s  as  s c h o l a r s  became more 

invo lved  in  d e b a t in g  T u r n e r ' s  work than  th e y  were in  deve lop ing  new 

a p p ro a c h e s .  Thus,  i t  was not  u n t i l  a f t e r  t h e  Second World War t h a t  new 

d i r e c t i o n s  in  f r o n t i e r  s t u d i e s  began t o  appea r  (Merk 1978,  S t e f f e n  1980, 

Turner  1893).

The 1 9 6 0 ' s saw a r e v i t a l i z a t i o n  o f  i n t e r e s t  in  f r o n t i e r s  on t h e  p a r t  

o f  a v a r i e t y  o f  s o c i a l  s c i e n t i s t s .  I n i t i a l l y ,  t h i s  was a p p l i e d  r e s e a r c h  

fo cu s in g  on t h e  problems of  fo rmer  c o l o n i e s  as th e y  emerged as independen t  

t h i r d  world n a t i o n s .  As knowledge o f  t h e  f r o n t i e r  s e t t i n g  and i t s  

p ro c e s s e s  came t o  l i g h t ,  t h e  impact  of  a p p l i e d  s t u d i e s  performed by 

geographe rs  and a n t h r o p o l o g i s t s  was f e l t  by h i s t o r i a n s  and a r c h e o l o g i s t s  

s tu d y in g  p a s t  f r o n t i e r s  (Casagrande ,  Thompson and Young 1964; Johnson 

1970; P r e s c o t t  1965; T a a fe ,  M o r r i l l  and Gould 1963).



During t h e  p a s t  decade  s e v e ra l  im por tan t  concep tua l  developments were 

made in  t h e  s tu d y  o f  f r o n t i e r s .  Chie f  among t h e s e  has been t h e  work of

S t e f f e n  (1980) which e s t a b l i s h e d  two broad c a t e g o r i e s  o f  f r o n t i e r s :

i n s u l a r  and c o s m o p o l i ta n .  I n s u l a r  f r o n t i e r s  a r e  t h o s e  which a r e  no t

c l o s e l y  bound t o  t h e  homeland and which te n d  t o  become i s o l a t e d  from i t

th rough  t i m e .  Cosmopoli tan f r o n t i e r s ,  in  c o n t r a s t ,  a r e  always c l o s e l y  

l i n k e d  t o  t h e  homeland.  S t e f f e n  proposed t h a t  a d a p t a t i o n  to  t h e  f r o n t i e r

c o n d i t i o n  could  be s tu d i e d  by examining t h e  i n h e r e n t  demands o f  t h e

f r o n t i e r  envi ronment and t h e  b e h av o r ia l  c h a r a c t e r i s t i c s  o f  th o s e  

im migra t ing  t o  t h e  f r o n t i e r .  This  p ro cess  of  a d a p t a t i o n  t o  f r o n t i e r  

c o n d i t i o n s  produces  r e s u l t s  unique  t o  each c a t e g o ry  o f  f r o n t i e r .  I n s u l a r  

f r o n t i e r s ,  because o f  t h e i r  i s o l a t i o n ,  would te n d  t o  be t h e  scenes  o f  

fundamental  changes ,  w ith  not  on ly  b ehav io r  change t o  accomodate t h e  

f r o n t i e r  env i ronm en t ,  bu t  a l s o  change in t h e  norms u n d e r ly in g  t h e  

b e h a v i o r .  By c o n t r a s t ,  cosm opo l i tan  f r o n t i e r s ,  because  of  t h e i r  c l o s e  

l i n k a g e s  w ith  t h e  homeland,  would be th e  scene  o f  modal change,  

c h a r a c t e r i z e d  by a l t e r a t i o n  o f  b eh av io r  t o  accomodate t h e  f r o n t i e r  

envi ronment w i thou t  t h e  co r r e s p o n d in g  a l t e r a t i o n  in  t h e  b a s i c  b ehav io ra l  

p r i n c i p l e s  peop le  brought t o  t h e  f r o n t i e r  ( S t e f f e n  1980).

Hardes ty  (1985) ,  f o l l o w in g  S t e f f e n ' s  d ichotomy, focused  on

cosmopol i tan  f r o n t i e r s  and has developed a model of  change on i n d u s t r i a l  

f r o n t i e r s ,  a sub type  o f  cosm opo l i tan  f r o n t i e r s ,  by borrowing p r i n c i p l e s  

from e v o l u t i o n a r y  b i o l o g y .  Hardes ty  proposed t h a t  t h e  r e l a t i v e  i s o l a t i o n  

of  t h e  i n s u l a r  f r o n t i e r  v e r s u s  t h e  cosmopol i tan  f r o n t i e r  made i n s u l a r  

f r o n t i e r s  more l i k e l y  t o  deve lop  unique a d a p t a t i o n s  t o  lo c a l  c o n d i t i o n s .

In c o n t r a s t ,  i n d u s t r i a l  f r o n t i e r s ,  a h ig h ly  connec ted  cosmopol i tan  

f r o n t i e r ,  were c h a r a c t e r i z e d  by s t a n d a r d i z e d  b e h av io ra l  re sponses  t o  th e



4
f r o n t i e r  env i ronm en t .  In such a h ig h ly  connec ted ,  s t a n d a r d i z e d  s e t t i n g ,  sys tem ic  char

produce a s t e p l i k e  o r  d i s c o n t in u o u s  p a t t e r n  o f  change t h a t  occurs  more or

l e s s  s im u l ta n e o u s l y  th ro u g h o u t  t h e  i n d u s t r i a l  f r o n t i e r .  The c l o s e s t

ana log  t o  t h i s  p a t t e r n  i s  t h a t  o f  punc tua ted  e q u i l i b r i a ,  found in

e v o l u t i o n a r y  b i o l o g y .  However, Hardes ty  admits  t h a t  o t h e r  e x p la n a to ry

models ,  such as c a t a s t r o p h e  t h e o r y ,  may a l s o  be v a l i d  in  t h i s  c a s e  (Gould

and Eldredge  1977, Hardes ty  1985, Renfrew 1978).

In a d d i t i o n  t o  d e a l i n g  with  f r o n t i e r  change a t  t h e  macro l e v e l ,

Hardes ty  a l s o  e xp lo re d  ways o f  t r e a t i n g  t h e  s p a t i a l  p a t t e r n s  o f  i n d u s t r i a l  

f r o n t i e r s  as models of  ec o s y s te m s .  Using t h e  Marginal Value Theorem, he 

has deve loped s e v e ra l  p r o p o s i t i o n s  t h a t  can be t e s t e d  a r c h a e o l o g i c a l l y  

r e g a rd i n g  t h i s  s o r t  o f  b e h a v io r  on i n d u s t r i a l  f r o n t i e r s .  According t o  t h e  

theorem,  i n d u s t r i a l  c o l o n i s t s  a r e  expec ted  t o  s t a y  in  a given pa tch  u n t i l  

i t s  ne t  y i e l d  drops  below t h a t  l i k e l y  t o  be o b ta in e d  from an average  patch  

e l sew here  in t h e  f r o n t i e r .  The l e n g th  o f  s t a y  i s  t h u s  dependent  upon s i z e  

o f  p a t c h ,  v a r i a b i l i t y  of  p a t c h ,  r a t e  of  patch  renew al ,  e x p l o i t a t i v e  

t e c h n o lo g y ,  t r a n s p o r t  c o s t s  and market  p r i c e .  I f  one o f  t h e s e  

c o n s i d e r a t i o n s  comes t o  dominate t h e  o t h e r s ,  i t  i s  th e n  p o s s i b l e  t o  

p r e d i c t  t h e  l e n g th  o f  t im e  a p a r t i c u l a r  patch  w i l l  be c o l o n i z e d .  For 

example,  i f  t r a n s p o r t  c o s t  i s  t o  be minimized and o t h e r  v a r i a b l e s  a re  t o  

be maximized,  then  t h e  d u r a t i o n  o f  occupa t ion  w i l l  be lo n g .  Moreover, 

changes in  t h e s e  v a r i a b l e s ,  with  t h e  ex ce p t io n  of  pa tch  s i z e  and 

v a r i a b i l i t y ,  a r e  d i f f i c u l t  t o  p r e d i c t .  However, given t h e  h ig h ly  l in k ed  

n a t u r e  o f  t h e  i n d u s t r i a l  f r o n t i e r ,  changes in  t e ch n o lo g y  and p r i c e ,  once 

t h e y  o c c u r ,  a r e  l i k e l y  t o  be t r a n s m i t t e d  s i m u l t a n e o u s l y  th roughou t  the  

f r o n t i e r ,  so t h a t  d i f f e r e n t i a l  pa tch  advan tages  in  te rm s  of
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t e c h n o l o g y / p r i c e  a r e  not  l i k e l y  t o  d ev e lo p .  F u r the rm ore ,  f o r  pa tches  with  

high  renewal r a t e s ,  r e g u l a r  r e - c o l o n i z a t i o n  i s  expec ted  t o  o c c u r .  

A l t e r n a t i v e l y ,  i f  a pa tch  i s  small and t h e  r e s o u rc e s  e a s i l y  o b t a i n a b l e ,  i t  

i s  l i k e l y  t o  be occupied once and then  abandoned when i t s  r e s o u rc e s  a re  

e x h a u s te d .  More complex p a t t e r n s  o f  abandonment and r e - c o l o n i z a t i o n  a re  

found in f r o n t i e r  pa tches  with  randomly a v a i l a b l e ,  non-renewable 

r e s o u r c e s ,  l a r g e  s i z e ,  a n d / o r  r e s o u rc e s  not  e a s i l y  e x p l o i t a b l e  with  

a v a i l a b l e  t e chno logy  (H ardes ty  1985) .

Another a r c h a e o l o g i s t  in f l u e n c e d  by S t e f f e n ' s  f r o n t i e r  dichotomy i s  

Lewis (1975,  1976, 1977a, 1977b, 1984) .  Although working p r i m a r i l y  with 

i n s u l a r  f r o n t i e r s ,  Lewis has l i n k e d  th e  development of  f r o n t i e r s  in  

genera l  w ith  t h e  model of  t h e  e v o l u t i o n  of  t h e  c a p i t a l i s t  world system 

proposed by W a l l e r s t e i n  and h i s  c o l l e a g u e s  (Hopkins e t . a l  .1982;

W a l l e r s t e i n  1976, 1979, 1980,  1983) .  In l i n k i n g  h i s  f r o n t i e r  models with  

W a l l e r s t e i n ' s  world systems t h e o r y ,  Lewis has provided  a r c h a e o l o g i s t s  with  

an o v e ra rc h in g  t h e o r e t i c a l  framework w i th in  which t o  t e s t  v a r ious  

p r o p o s i t i o n s  about  f r o n t i e r s .

W a l l e r s t e i n ' s  (1976,  1979, 1980, 1983) c a p i t a l i s t  world system 

c o n s i s t s  o f  an i n t e g r a t e d  network o f  r eg ions  which f a l l  i n t o  one o f  t h r e e  

genera l  c a t e g o r i e s :  t h e  c o r e ,  t h e  s e m ip e r ip h e ry ,  and t h e  p e r i p h e r y .  Each

of  th e s e  c a t e g o r i e s  e x h i b i t s  c e r t a i n  c h a r a c t e r i s t i c s  and r e l a t e s  in  

c e r t a i n  ways t o  t h e  o t h e r s .  These r e l a t i o n s h i p s  a r e  de termined  by a 

s i n g l e ,  o v e ra r c h in g  d i v i s i o n  o f  l a b o r .  This  d i v i s i o n  o f  l a b o r ,  t h e  

c a p i t a l i s t  sys tem ,  i s  based on commodif ica t ion  and th e  c a p i t a l i s t s '  

e x p r o p r i a t i o n  of  s u rp lu s  produced th rough th e  a c t i o n s  o f  p u r p o r t e d l y  f r e e  

market  f o r c e s .  The e x p r o p r i a t i o n  o f  su rp lu s  c r e a t e s  a pathway or  f low 

from l a b o r  t o  t h e  c a p i t a l i s t s  which has a geograph ic  as well as
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o r g a n i z a t i o n a l  component.  Core s t a t e s / r e g i o n s  a r e  t h o s e  toward which t h i s  

e x p r o p r i a t e d  s u r p lu s  f l o w s .  They a r e  g e n e r a l l y  c h a r a c t e r i z e d  as high 

p r o f i t ,  high  t e c h n o lo g y ,  high  wage and a r e  t h e  l o c i  o f  d i v e r s i f i e d  

p r o d u c t i o n .  They a r e  a l s o  t h e  s e a t s  of  s o c i o - e c o n o m i c - p o l i t i c a l  power.  

P e r ip h e r a l  s t a t e s / r e g i o n s  a r e  c h a r a c t e r i z e d  as low p r o f i t ,  low wage, low 

te chno logy  and a r e  t h e  l o c i  o f  l e s s  d i v e r s i f i e d  p r o d u c t i o n ,  such as 

a g r i c u l t u r e  and th e  b a s i c  e x t r a c t i v e  i n d u s t r i e s .  C a p i t a l i s t s  e x p r o p r i a t e  

s u r p lu s  va lue  from p e r i p h e r a l  s t a t e s / r e g i o n s .  While such s t a t e s / r e g i o n s  

may have t h e i r  own p o l i t i c a l  s t r u c t u r e s ,  t h e s e  s t r u c t u r e s  e x e r c i s e  

e f f e c t i v e  power only  in  t h e  immediate l o c a l e  and have l i m i t e d  t o  no impact 

on t h e  world system as a whole .  Moreover,  t h e  d r i v i n g  fo r c e s  o f  t h e  

c a p i t a l i s t  sys tem ,  commodif ica t ion  and e x p r o p r i a t i o n ,  r e q u i r e  a co n t in u a l  

in c r e a s e  in both  number and kind o f  goods and s e r v i c e s  t o  keep th e  system 

o p e r a t i o n a l .  I t  was t h i s  d r i v e  t o  f i n d  new commodit ies  t h a t  l e d  t o  the  

co n t in u a l  geograph ic  expansion  o f  t h e  c a p i t a l i s t  world system,  which 

r e s u l t e d  in  t h e  c o l o n i z a t i o n  and p e r i p h e r a l i z a t i o n  o f  t h e  w or ld .  I t  i s  

t h e s e  c o l o n i e s - - f r o n t i e r s - -  t h a t  have bcome t h e  focus  of  r e c e n t  r e s e a r c h  

(Hopkins e t . a U 1 9 8 2 ;  W a l l e r s t e i n  1976, 1979, 1980,  1983) .

In a d d i t i o n  t o  t h e  work mentioned above,  Lewis (1984) i s  t h e  source  

of  p r e l i m i n a r y  d i s c u s s i o n s  about  t h e  n a t u re  o f  cosmopol i tan  f r o n t i e r s .  

According t o  Lewis (1984) cosmopol i tan  f r o n t i e r s  a r e  t y p i c a l l y  s h o r t  te rm ,  

d e d i c a t e d  t o  t h e  s p e c i a l i z e d  p r o d u c t i o n / a c q u i s i t i o n  of  a s i n g l e  o r  l i m i t e d  

number o f  g o o d s / r e s o u r c e s ,  and e x h i b i t  l i m i t e d  in d igeneous  development.  

They may be grouped i n t o  s i x  su b ty p e s :  t r a d i n g ,  r a n c h i n g ,  e x p l o i t a t i v e

p l a n t a t i o n ,  i n d u s t r i a l ,  m i l i t a r y ,  and t r a n s p o r t a t i o n .  I n d u s t r i a l  

f r o n t i e r s ,  as  a subtype  o f  cosmopol i tan  f r o n t i e r s ,  e x h i b i t  t h e  same 

c h a r a c t e r i s t i c s  t h a t  d e f i n e  cosmopol i tan  f r o n t i e r s ,  p lu s  some t h a t  a re
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unique t o  t h e  i n d u s t r i a l  s e t t i n g .  G e n e r a l ly ,  t h e y  a r e  c h a r a c t e r i z e d  by 

c l o s e  l i n k a g e s  with  t h e  c o re  s t a t e ,  s h o r t  d u r a t i o n  and a r e  t h e  scene  of  

t r a n s i e n t  economic a c t i v i t y .  U n i fo rm i ty ,  in t h e  b r o a d e s t  s e n s e ,  

c h a r a c t e r i z e s  b ehav io r  on i n d u s t r i a l  f r o n t i e r s .  R a the r  than  o c c u r r i n g  as 

an ad ju s tm en t  t o  a new c u l t u r a l  and n a t u r a l  env i ronm nen t ,  a d a p t a t i o n  

occurs  almos t  e x c l u s i v e l y  a long  t h o s e  pa ram e te rs  a s s o c i a t e d  with  

p r o d u c t i o n .  That  i s ,  changes a n d / o r  in n o v a t io n s  a r e  l i n k e d  a lmost  s o l e l y  

t o  e f f e c t i n g  g r e a t e r  r a t e s  of  p roduc t ion  a n d / o r  i n c r e a s e s  in p roduc t  

q u a l i t y .  P o p u la t io n  g e n e r a l l y  f l u c t u a t e s  in  s i z e ,  com posi t ion  and 

d i s t r i b u t i o n  th roughou t  t h e  d u r a t i o n  of  t h e  i n d u s t r i a l  f r o n t i e r .  

Fur the rm ore ,  i t  v a r i e s  c o n s i d e r a b l y  along t h e  a fo rem en t ioned  param ete rs  

from what one would expec t  t o  f i n d  in  t h e  co re  s t a t e  (Lewis 1984:263-292) .

Although i n d u s t r i a l  f r o n t i e r s  in c lu d e  a number o f  t e c h n o l o g i c a l  

a c t i v i t i e s  which vary acc o rd in g  t o  t h e  n a t u r e  o f  t h e  r e s o u rc e  and le v e l  of  

t e c h n o lo g ic a l  s o p h i s t i c a t i o n ,  t h e r e  a r e  t h r e e  b a s i c  s e t t l e m e n t  ty p e s  

common t o  a l l  r e g i o n s .  These a r e  camps,  where r e s o u r c e  c o l l e c t i o n  and 

p ro c e s s in g  o c c u r s ;  e n t r e p o t s ,  t h e  c o l l e c t i n g ,  p r o c e s s i n g ,  and 

r e - d i s t r i b u t i o n  c e n t e r s  l i n k i n g  t h e  f r o n t i e r  with  t h e  o u t s i d e  w or ld ;  and 

in t e r m e d i a t e  supp ly  c e n t e r s .  These l a t t e r  a r e  o f t e n  c l o s e l y  a s s o c i a t e d  

with  camps and may move w i th  them. There i s  a t  l e a s t  one e n t r e p o t  

a s s o c i a t e d  w i th  each f r o n t i e r  r e g i o n ,  a l though  t h e r e  may be more depending 

on geography,  t h e  o r g a n i z a t i o n  o f  t h e  i n d u s t r y  or  o t h e r  c o n s i d e r a t i o n s .  

S ince  t h e  pr im ary  a c t i v i t y  a s s o c i a t e d  with  i n d u s t r i a l  f r o n t i e r s  i s  t h e  

e x t r a c t i o n  and removal of  r e s o u r c e s  from t h e  immediate a r e a ,  

t r a n s p o r t a t i o n  networks a r e  c l o s e l y  l i n k e d  t o  i n d u s t r i a l  f r o n t i e r s .  J u s t  

as  i n d u s t r i a l  f r o n t i e r s  a r e  t r a n s i t o r y ,  t h e  t r a n s p o r t a t i o n  networks 

a s s o c i a t e d  with  them te nd  a l s o  t o  be t r a n s i t o r y  and ephem era l .



F ur the rm ore ,  i n d u s t r i a l  f r o n t i e r s ,  because of  t h e i r  e x t r a c t i v e  n a t u r e ,  

tend  t o  be o r i e n t e d  toward  t h e  e x p l o i t a t i o n  o f  s p e c i f i c  lo c i  r a t h e r  t h a t  

e n t i r e  r e g io n s  as i s  common among o t h e r  type s  o f  cosmopol i tan  f r o n t i e r .  

Consequen t ly ,  one would expec t  t o  f i n d  t h e  s e t t l e m e n t  p a t t e r n  o f  an 

i n d u s t r i a l  f r o n t i e r  c h a r a c t e r i z e d  by a s e t  of  l i n k e d  p o i n t s  converg ing  on 

t h e  e n t r e p o t  o r  e n t r e p o t s  and from t h e r e  ou t  o f  t h e  reg ion  toward t h e  

c o r e .  I n d u s t r i a l  f r o n t i e r s  vary  in  t h e i r  d u r a t i o n  depending on th e  

a b i l i t y  o f  r e s o u r c e s  t o  be econom ica l ly  e x t r a c t e d  under t h e  p r e v a i l i n g  

t e c h n o l o g i c a l  system (Lewis 1984:284-286) .

The work o f  Hardesty  and Lewis,  as well as  t h a t  o f  geographers  

(Burghard t  1971, Taafe e t .  al_. 1963) who deal  w ith  t r a n s p o r t  t h e o ry  and 

developmental  p roblems,  w i l l  be drawn upon t o  develop  a model o f  t h e  

i n d u s t r i a l  f r o n t i e r .  Lewis (1984) i s  t h e  sou rce  o f  b a s i c  g e n e r a l i z a t i o n s  

about  t h e  s e t t l e m e n t  p a t t t e r n  o f  i n d u s t r i a l  f r o n t i e r s ,  while  Hardes ty  

(1985) p ro v id es  s i m i l a r  g e n e r a l i z a t i o n s  about  t h e  n a t u r e  of  change on 

i n d u s t r i a l  f r o n t i e r s .  From t h e  geograph ic  l i t e r a t u r e  (Burghard t  1971, 

Taafe e t .  al_. 1963),  id e a s  about  t h e  o p e r a t i o n  of  f r o n t i e r  t r a n s p o r t  

systems and t h e  s p a t i a l  component o f  change p ro v id e  dynamic l i n k i n g  

elements  t o  t h e  s p a t i a l  g e n e r a l i z a t i o n s  of  Lewis and p rov ide  a s p a t i a l  

component t o  H a r d e s ty ' s  i d e a s  about  i n d u s t r i a l  f r o n t i e r  change.  Once th e  

i n d u s t r i a l  f r o n t i e r  model i s  d e v i s e d ,  a s e r i e s  o f  hypotheses  w i l l  be 

g e n e ra te d  and t e s t e d  us ing  d a t a  from th e  s tudy  a r e a .  These hypotheses  

w i l l  be focused  on f o u r  gene ra l  a r e a s  of  im por tance  t o  und e r s tan d in g  

i n d u s t r i a l  f r o n t i e r s :  t h e  s e t t l e m e n t  sys tem,  change ,  o r g a n i z a t i o n a l

c h a r a c t e r i s t i c s ,  and t h e  t r a n s p o r t a t i o n  sys tem .  The r e s u l t s  o f  t h e s e  

a n a ly s e s  w i l l  a l low a more comprehensive u n d e r s t a n d in g  o f  th e  i n d u s t r i a l  

f r o n t i e r  and i t s  a s s o c i a t e d  c u l t u r a l  p r o c e s s e s .
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The s tudy  a r e a  chosen f o r  t h i s  r e s e a r c h  i s  t h e  Upper Pen in su la  of  

Michigan between 1870 t o  1920.  These y e a r s  co r respond  t o  t h e  logg ing  boom 

in  t h e  s tudy  a r e a - - a n  e r a  o f  h i s t o r i c a l  s i g n i f i c a n c e  in  th e  r e g i o n .  The 

logg ing  f r o n t i e r  was chosen as an example o f  an i n d u s t r i a l  f r o n t i e r  

because  o f  i t s  o v e r a l l  im por tance  in  t h e  s e t t l e m e n t  o f  North America and 

because  we c u r r e n t l y  la ck  knowledge o f  t h e  c h a r a c t e r i s t i c s  and p ro c e s s e s  

a s s o c i a t e d  with  t h i s  t y p e  o f  i n d u s t r i a l  f r o n t i e r .  Throughout th e  

expanding s e t t l e m e n t  o f  North America d u r in g  t h e  n i n e t e e n t h  c e n t u r y ,  t h e  

logg ing  f r o n t i e r  was one o f  c o n s i d e r a b l e  s i z e ,  a l b e i t  s h i f t i n g  l o c a t i o n ,  

and played a s i g n i f i c a n t  r o l e  in  both  reg io n a l  and n a t io n a l  deve lopments .  

This  r o l e  was m u l t i f a c e t e d  and i n f l u e n c e d  v a r io u s  a s p e c t s  of  s o c i e t y ,  such 

as law, t e c h n o lo g y ,  l a b o r  o r g a n i z a t i o n ,  e d u c a t i o n ,  s e t t l e m e n t ,  banking and 

o t h e r s .  During th e  n i n e t e e n t h  c e n tu ry  and i n t o  t h e  t w e n t i e t h  c e n t u r y ,  as  

t h e  l o c a t i o n  o f  t h e  logg ing  f r o n t i e r  s h i f t e d ,  so d id  t h e  p a r t s  o f  t h e  

soc io -economic  f a b r i c  where i t s  i n f l u e n c e  was g r e a t e s t  f e l t .  N o n e th e le s s ,  

i t  was one o f  t h e  most i n f l u e n t i a l  soc io -economic  phenomena in  t h e  shap ing 

o f  t h e  North American c o n t i n e n t  as  we know i t  t o d a y .  I t  remains f o r  

r e s e a r c h e r s  t o  i n v e s t i g a t e  t h e  s p e c i f i c  n a t u r e  of  t h e  logg ing  f r o n t i e r  and 

t h e  r a m i f i c a t i o n s  a c t i v i t i e s  a s s o c i a t e d  with  i t  had f o r  th e  development of  

North America.

The Upper P en in s u la  o f  Michigan was chosen as t h e  s tudy  a rea  because  

i t  i s  p a r t  o f  t h e  Lakes S t a t e s  lumber r e g i o n ,  t h e  l e a d in g  producer  of  pine  

and l a t e r  hardwood d u r ing  t h e  l a t e  n i n e t e e n t h  and e a r l y  tw e n t i e t h  

c e n t u r i e s .  Thus,  in choos ing  i t  as  a r e p r e s e n t a t i v e  o f  a logg ing  

f r o n t i e r ,  we have an a r e a  t h a t  was in  t h e  mainstream o f  t h i s  ty p e  of  

f r o n t i e r  development .  Within t h e  Upper P en in s u la  l i e s  t h e  West Unit  of  

t h e  Hiawatha Nat iona l  F o r e s t  which has been t h e  s u b j e c t  o f  e x t e n s i v e
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a r c h a e o lo g ic a l  and documentary r e s e a r c h  over  t h e  p a s t  t e n  y e a r s  aimed a t  

a c q u i r i n g  d a t a  r e l a t e d  t o  t h e  logg ing  i n d u s t r y  (F igure  1 ) .

The a r c h a e o lo g ic a l  d a t a  d e r iv e d  from t h i s  a rea  w i l l  be used p r i m a r i l y  

t o  answer q u e s t i o n s  about  t h e  r e l a t i o n s h i p s  between s i t e  l o c a t i o n  and t h e  

envi ronment and i n t e r s i t e  r e l a t i o n s h i p s .  The d a t a  a r e  based on t h e  s i t e  

f i l e  r eco rds  p r e s e n t  a t  t h e  United S t a t e s  F o re s t  S e rv ic e  H eadquar ters  in  

Escanaba ,  which record  p e r t i n e n t  in fo rm a t io n  about  a r c h a e o lo g ic a l  s i t e s  

l o c a t e d  by f i e l d  i n v e s t i g a t i o n ,  docum enta ry / in formant  r e s e a r c h  and 

combinations  o f  t h e  two.  Given t h e  d i f f e r e n t  sources  upon which th e s e  

s i t e  d a t a  a r e  b ased ,  t h e y  w i l l  be d iv id e d  i n t o  two s u b s e t s :  t h o s e  with 

d e t a i l e d  in fo rm a t io n  ( i . e .  d a t e s ,  ownersh ip ,  e t c . ) ,  u s u a l l y  common among 

s i t e s  f o r  which f i e l d  and documentary r e s e a rc h  has been c a r r i e d  o u t ,  and 

th o s e  with  more l i m i t e d  i n f o r m a t i o n .  There a r e  194 of  t h e  former  and 250 

o f  t h e  l a t t e r ,  f o r  a t o t a l  of  444 s i t e s  t h a t  w i l l  be in c luded  in  t h i s  

a n a l y s i s .

There a r e  a l s o  s e v e ra l  forms o f  documentary d a t a  a v a i l a b l e  f o r  t h i s  

r e s e a r c h ,  mainly  l o c a l / r e g i o n a l  h i s t o r i e s ,  a u t o b i o g r a p h i e s / o r a l  h i s t o r i e s ,  

and books about  t h e  conduct  o f  th e  logg ing  i n d u s t r y  a t  v a r io u s  l e v e l s .

The l o c a l / r e g i o n a l  h i s t o r i e s  a r e  used t o  e s t a b l i s h  an o v e r a l l  temporal  

framework w i th i n  which developments  can be viewed.  The 

a u t o b i o g r a p h i e s / o r a l  h i s t o r i e s  w i l l  be u t i l i z e d  t o  v e r i f y  c e r t a i n  

hypotheses  made about  t h e  o r g a n i z a t i o n  and o p e r a t i o n  of  v a r io u s  f a c e t s  o f  

t h e  logg ing  i n d u s t r y .  F i n a l l y ,  t h e  sources  d e a l i n g  with t h e  conduct  of  

t h e  logg ing  i n d u s t r y  s e rv e  two p u rp o s es .  Some w i l l  be employed t o  

e s t a b l i s h  b r id g i n g  arguements t o  r e l a t e  hypotheses  about  i n d u s t r i a l  

f r o n t i e r s  t o  t h e  a c tu a l  s i t u a t i o n  in  th e  s tudy  a r e a .  The remainder  s e rv e  

as d a t a  t o  p ro v id e  answers or  p a r t i a l  answers in  c o n j u n c t io n  with
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FIGURE 1

MICHIGAN'S UPPER PENINSULA

A-West U n i t ,  Hiawatha Nat ional  F o re s t  
(A f t e r  Mart in  1977)
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a r c h a e o l o g i c a l  a n a l y s i s  t o  some o f  t h e  hypotheses  posed f o r  t h i s  r e s e a r c h .  

As i s  t h e  c a s e  when d e a l i n g  with  any body o f  documentary d a t a ,  c a r e  w i l l  

be taken  t o  e n s u re  t h a t  t h e  so u rces  used t o  develop  t h e  hy p o th e ses /  

b r id g i n g  arguements  a r e  n o t  t h e  same ones employed t o  supp ly  answers t o  

t h e  q u e s t i o n s  posed in t h e  h y p o th e s e s .

In summary, t h i s  r e s e a r c h  e x p l o re s  t h e  i n d u s t r i a l  f r o n t i e r  th rough  

t h e  exam ina t ion  o f  one example o f  such a f r o n t i e r :  t h e  logg ing  f r o n t i e r

o f  t h e  Upper P en in s u la  of  Michigan from 1870 t o  1920.  Because of  t h e  

r e l a t i v e  d e a r t h  of  knowledge about  such f r o n t i e r s ,  a t t e n t i o n  w i l l  be 

b road ly  focused  on th e  s e t t l e m e n t  sys tem,  change ,  o r g a n i z a t i o n a l  

c h a r a c t e r i s t i c s ,  and t h e  t r a n s p o r t a t i o n  sys tem.  In a d d i t i o n  t o  examining 

t h e s e  t o p i c s  w i th i n  t h e  s tu d y  a r e a ,  t h e  i m p l i c a t i o n s  t h e  r e s u l t s  o f  t h i s  

a n a l y s i s  have f o r  t h e  l a r g e r  scope  o f  i n d u s t r i a l  f r o n t i e r s  w i l l  be 

d i s c u s s e d .



CHAPTER II

LOCAL HISTORY 

I n t r o d u c t io n

This c h a p t e r  p r e s e n t s  t h e  soc io -economic  h i s t o r y  of  t h e  s tudy  a rea  

f o r  t h e  p e r io d  1870 t o  1920.  While t h e s e  i s s u e s  w i l l  be addressed  a t  t h e  

lo c a l  l e v e l ,  i t  i s  im p o r tan t  t o  unders tand  some o f  t h e  o v e r ly in g  p ro c e s s e s  

which shaped t h e  development o f  t h e  s tudy  a r e a .  The most s i g n i f i c a n t  

p ro c e s s e s  d e a l t  with  how land  (hence  t im be r )  passed from th e  p u b l i c  s e c t o r  

i n t o  p r i v a t e  ow nersh ip .  T h e r e f o re ,  a d i s c u s s i o n  of  t h e  p rocesse s  

a s s o c i a t e d  w i th  land t r a n s f e r  in  t h e  n i n e t e e n t h  c e n tu ry  w i l l  be p r e s e n te d  

p r i o r  t o  t h e  d e s c r i p t i o n  o f  t h e  s tudy  a r e a .

Land T ra n s f e r

Land was t r a n s f e r r e d  from t h e  p u b l i c  domain i n t o  p r i v a t e  ownership in 

a v a r i e t y  o f  ways.  These were governed p r i m a r i l y  by a s e r i e s  of  f e d e r a l  

laws enac ted  between t h e  l a t e  e i g h t e e n t h  and mid n i n e t e e n t h  c e n t u r i e s .  

These laws d e a l t  with  t h e  t r a n s f e r e n c e  o f  p u b l i c  land  t o  both i n d i v i d u a l s  

and c o r p o r a t e  b o d i e s ,  w ith  an u n d e r ly in g  emphasis  on encouraging  

s e t t l e m e n t  and development w i th in  a given t e r r i t o r y .  They a l s o  were 

supplemented o r  enhanced by s t a t e / t e r r i t o r y  r e g u l a t i o n s  aimed a t  

d i s t r i b u t i o n  s t a t e  owned p u b l i c  land  t o  p r i v a t e  i n t e r e s t s .  In t h i s  l a t t e r

14
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c a s e ,  however,  t h e  r e c i p i e n t s  o f  t h e  la nd  te nded  t o  be c o r p o r a t e  e n t i t i e s  

r a t h e r  than  in d i v id u a l  s e t t l e r s / f a r m e r s .

The Land Ordinance o f  1785 e s t a b l i s h e d  t h e  b a s i s  by which a l l  s t a t e s  

bu t  t h e  o r i g i n a l  t h i r t e e n  c o l o n i e s  were surveyed  and s e t t l e d .  I t  

e s t a b l i s h e d  t h e  township  and range  g r i d  sys tem,  which d iv id e d  th e  

t e r r i t o r i e s  i n t o  s i x  m i le  s q u a re  t o w n s h ip s .  Each township  was f u t h e r  

d iv id e d  i n t o  t h i r t y - s i x  one m i le  s q u a re  s e c t i o n s .  The Land Ordinance o f  

1785 a l s o  fo rb ad  s e t t l e m e n t  in  an a r e a  u n t i l  a f t e r  i t  had been mapped, s e t  

t h e  minimum purchase  amount (640 a c r e s ) ,  and s e t  a minimum purchase  p r i c e .  

Once an a r e a  was opened f o r  p u b l i c  s a l e ,  land  was purchased  with  e i t h e r  

cash  or  a c r e d i t  voucher .  The usual  pu rchas ing  p rocedu re  was t o  l o c a t e  a 

s u i t a b l e  t r a c t ,  e s t a b l i s h  i t s  l o c a t i o n  w i th in  t h e  township  and range 

sys tem,  and f i l e  a c la im  a t  t h e  n e a r e s t  f e d e r a l  la nd  o f f i c e  (Bai lyn e t . a l . 

1977,  Degler  e t . a l -  1979> Merk 1978)*

Through i t s  r e q u i r e d  mapping and p rocedu res  f o r  p u b l i c  s a l e ,  t h e  Land 

Ordinance o f  1785 was t h e  b a s i s  of  f u t u r e  changes in  l and  p o l i c y  

th ro u g h o u t  t h e  n in e t e e n t h  c e n t u r y .  In terms o f  i t s  d i r e c t  impact on t h e  

s tudy  a r e a a ,  i t  should be noted  t h a t  t h e  land  survey  was not completed 

u n t i l  1851 on t h e  Upper P e n i n s u l a .  P r i o r  t o  t h a t  p o i n t  l e g a l  s a l e  of  land  

o ccu r red  on ly  in  p r e v i o u s l y  mapped a r e a s  (Ba i lyn  e t . a l . 1977, Degler  

e t . a l .  1979, Dunbar 1970, Merk 1978) .

This d id  n o t ,  however,  l i m i t  s e t t l e m e n t  on t h e  Upper Pen in su la  b e fo re  

1851.  R a t h e r ,  pre-1851 s e t t l e r s  had t o  r e - s e c u r e  t h e i r  r i g h t  t o  own t h e  

land  upon which th e y  l i v e d .  C o n s id e r a t i o n s  such as t h i s  one le d  t o  th e  

c l a r i f i i c a t i o n  o f  e x i s t i n g  r e g u l a t i o n s  by t h e  Pre-Emption Act o f  1841.

This  law gua ran teed  t h e  r i g h t  o f  p r i o r  occupants  t o  pu rchase  t h e  land on 

which th e y  l i v e d  a t  a s a l e  in advance o f  t h e  genera l  p u b l i c  la nd  s a l e  f o r
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t h e  a r e a ,  w i th  t h e  p r o v i s i o n  t h a t  p r i o r  occupants  could  not  purchase  t h e  

land u n t i l  i t  had been surveyed (Bailyn  e t . a l . 1977, Degler  e t . a l . 1979, 

Merk 1978) .

In s p i t e  o f  a ready a v a i l a b i l i t y  o f  l a n d ,  only  l i m i t e d ,  p r i m a r i l y  

a g r i c u l t u r a l  s e t t l e m e n t  o f  many new t e r r i t o r i e s  occur red  be fo re  t h e  Civ i l  

War. This  phenomenon led  t o  a s h o r t  te rm s u r p l u s . o f  la nd  in some 

t e r r i t o r i e s  as s e t t l e r s  purchased  t h e  b e s t  farm land  and l e f t  t h e  r e s t .  

Because t h e r e  were r e l a t i v e l y  few s e t t l e r s ,  t h e r e  could be vary ing  amounts 

o f  r e l a t i v e l y  l e s s  p r o d u c t i v e  o r  poor land  l e f t  unsold  in  a given 

t e r r i t o r y .  The longe r  such la nd  remained u n s o ld ,  t h e  g r e a t e r  burden i t  

became t o  t h e  f e d e r a l  government,  s in c e  i t  n e i t h e r  provided  income th rough 

i t s  s a l e ,  nor was i t  t a x a b l e  f o r  f u t u r e  income. The Graduation  Act (1854) 

was implemented t o  deal  w i th  t h i s  p a r t i c u l a r  problem.  I t  e s t a b l i s h e d  a 

s l i d i n g  s c a l e  o f  minimum purchase  p r i c e s  f o r  unsold l a n d ,  whereby th e  

lo n g e r  a p a r t i c u l a r  t r a c t  o f  land  remained u n s o ld ,  t h e  cheaper  i t  g o t .  

Moreover,  t h e  minimum purchase  amount f o r  such land was reduced from 640 

t o  320 a c r e s .  I n t e r e s t i n g l y ,  a p o r t i o n  of  t h e  unsold land  was co n s id e re d  

"swamp l a n d " ,  which was no t  a p a r t i c u l a r l y  a c c u r a t e  d e s c r i p t i o n  because  

much of  t h i s  l a n d ,  whe ther  t r u l y  swampy o r  n o t ,  co n ta in e d  a v a r i e t y  of  

c o n i fe r o u s  t r e e  s p e c i e s  p r i z e d  by lumbermen, but  which were r e l a t i v e l y  

u s e l e s s  t o  fa rm ers  (Bai lyn  e t . a K  1977, Degler  e t .a l_ .  1979, Merk 1978).

In a d d i t i o n  t o  t h e s e  two law s ,  two M i l i t a r y  Bounty Acts (1847,  1855) 

were des igned  t o  g ive  v e t e r a n s  e a s i e r  acc es s  t o  p u b l i c  l a n d ,  in  p a r t i a l  

compensation f o r  t h e i r  m i l i t a r y  s e r v i c e .  They d id  so by e s t a b l i s h i n g  

s p e c i a l  c o n d i t i o n s  r e l a t i n g  t o  t h e  s a l e  o f  p u b l i c  l a n d .  Although t h e  

p r o v i s i o n s  o f  t h e  1847 Act were r e s t r i c t e d  t o  v e t e r a n s  o f  t h e  Mexican War,
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t h o s e  of  t h e  1855 Act were open t o  anyone who had se rved  in any c a p a c i t y  

in t h e  United S t a t e s  m i l i t a r y  s in c e  1790 (Merk 1978) .

The most s i g n i f i c a n t  p i e c e  o f  l e g i s l a t i o n  d e a l in g  with  in d iv id u a l  

a c q u i s i t i o n  o f  p u b l i c  la nd  in t h e  w e s t ,  and one which a f f e c t e d  t h e  

a c q u i s i t i o n  o f  l a nds  in  t h e  Upper P en in s u la  was t h e  Homestead Act (1862) .  

This  law qu a ran teed  t o  eve ry  male over  21 y e a r s  of  age 160 ac re s  o f  p u b l i c  

l a n d ,  p rov ided  he pa id  a modest i n i t i a l  f e e  and l i v e d  o n / c u l t i v a t e d  t h e  

la nd  f o r  f i v e  y e a r s ,  a t  which t im e  f u l l  t i t l e  would be su r ren d e red  t o  him. 

The Homestead Act r e p la c e d  t h e  Graduation  Act and l a t e r ,  in 1891, t h e  

Pre-Emption Act was r e p e a le d  and t h e  Homestead Act a l t e r e d  so t h a t  a 

s e t t l e r  with  a l a r g e r  cash  payment acq u i red  t i t l e  t o  t h e  land a f t e r  

r e s i d i n g  on i t  f o r  f o u r t e e n  months i n s t e a d  of  f i v e  y e a r s  (Ba ilyn  e t . a l . 

1977, Degler  e t . a l .  1979, Merk 1978) .

The pas sage  and im plem enta t ion  of  t h e  Homestaead A c t ,  coupled with  

t h e  o v e r a l l  p o p u la t io n  i n c r e a s e  between 1870 and 1900, led  t o  t h e  

s e t t l e m e n t  o f  t h e  t r a n s - M i s s i s s i p p i  United S t a t e s .  The p o p u la t io n  t h a t

s e t t l e d  t h e s e  a r e a s  came from an i n c r e a s e  in  domest ic  f e r t i l i t y  and
/

im m igra t ion ;  i n i t i a l l y  from n o r th e r n  and w es te rn  Europe and l a t e r  from 

sou the rn  and e a s t e r n  Europe.  I t  was t o  t h e s e  p e o p le ,  as  i n d i v i d u a l s ,  t h a t  

p u b l i c  land  was passed under  t h e  p r o v i s i o n s  of  t h e  Homestead Act .  

I n d i v i d u a l s ,  however,  were not  t h e  only  b e n e f i c i a r i e s  o f  a f a v o r a b l e  

p u b l i l c  la nd  p o l i c y .  Throughout most o f  t h e  n in e t e e n t h  cen tu ry  

c o r p o r a t i o n s  and o t h e r  b u s in e s s  i n t e r e s t s  were s u b s t a n t i a l l y  a s s i s t e d  

th rough  government g r a n t s  o f  p u b l i c  land (Bai lyn e t . a l .  1977, Degler  

e t . a l *  1979> Merk 1978 ) .

One o f  t h e  n a t io n a l  needs which became ap p a re n t  by t h e  m id -n in e t e e n th  

c e n tu ry  was t h e  need f o r  b e t t e r  t r a n s p o r t a t i o n  as t h e  United S t a t e s  grew
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in s i z e  and com p lex i ty .  To encourage  t h e  development o f  t r a n s p o r t a t i o n ,  

e s p e c i a l l y  r a i l w a y s ,  t h e  f e d e r a l  government i n s t i t u t e d  a r a i lw a y  g r a n t  

system in 1856 which gave land  t o  ra i lw a ys  in  r e t u r n  f o r  l a y in g  t r a c k  

th rough  an a r e a .  Although g r e a t l y  abused ,  t h i s  g r a n t i n g  system 

t r a n s f e r r e d  a g r e a t  deal  o f  p u b l i c  land  i n t o  p r i v a t e  hands .  I t  

e s t a b l i s h e d  a system whereby r a i lw a y  companies were g iven  a l t e r n a t e  

s e c t i o n s  o f  la nd  ex tend ing  from f i v e  t o  t e n  m i le s  on e i t h e r  s i d e  o f  t h e i r  

t r a c k s .  The r a i l r o a d  had f i r s t  cho ice  o f  t h e s e  s e c t i o n s ,  with  t h e  

remainder so ld  in  t h e  usual  manner.  In ad d i to n  t o  t h e s e  f e d e r a l  g r a n t s ,  

s t a t e s  sometimes awarded t h e  r a i lw a y  companies a d d i t i o n a l  p u b l i c  land from 

t h e i r  own p u b l i c  land f u n d s .  Regard les s  of  i t s  s o u r c e ,  once t h e  ra i lw ay  

companies re c e iv e d  t h i s  l a n d ,  th e y  d id  with  i t  as th e y  p l e a s e d .  Other 

t r a n s p o r t a t i o n  e n t e r p r i s e s ,  such as roads and c a n a l s ,  were sometimes given  

s i m i l a r  g r a n t s ,  bu t  t h e s e  were nowhere as s i g n i f i c a n t  as  th o s e  given t o  

r a i l r o a d s  (Ba i lyn  e t . a U  1977, Deg ler  e t . a l_ .  1979, Merk 1978).

The v a r io u s  methods d i s c u s s e d  above were t h e  l e g a l  ways by which 

p u b l i c  land  passed  i n t o  p r i v a t e  hands d u r ing  much o f  t h e  n in e t e e n t h  

c e n t r y .  Although i t  was p o s s i b l e  t o  s e l l  t i m b e r  r i g h t s  t o  ones p r o p e r t y ,  

a p r a c t i c e  fo l lowed  by many h om es teade rs ,  much o f  t h e  t im b e r  in t h e  Great  

Lakes reg ion  passed  i n t o  p r i v a t e  hands under t h e  p r o v i s i o n s  o f  one or  more 

o f  t h e s e  r e g u l a t i o n s .  As s u c h ,  t h e y  w i l l  be im por tan t  in  a l a t e r  c h a p t e r  

when an a n a l y s i s  of  l a n d h o ld in g  i s  u n d e r t a k e n .  At t h i s  p o i n t ,  however,  a 

d i s c u s s i o n  o f  t h e  h i s t o r y  o f  t h e  s tudy  a r e a  d u r in g  t h e  pe r io d  from 1870 t o  

1920 i s  a p p r o p r i a t e .
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The Study Area

The c o u n t i e s  which comprise t h i s  s tudy  a r e a  (A lg e r ,  D e l t a ,

S c h o o l c r a f t )  were o r i g i n a l l y  p a r t  o f  Mackinac co u n ty ,  which was c r e a t e d  in 

1818 and encompassed t h e  e n t i r e  Upper P e n in s u l a .  D e l ta  county  was formed 

in  1843 by t h e  s u b d i v i s i o n  o f  Mackinac and Chippewa c o u n t i e s .  I t  was 

reduced t w i c e ,  in  1861 and in  1885, as c o u n t i e s  were formed f u r t h e r  t o  t h e  

w e s t .  S c h o o l c r a f t  county was a l s o  c r e a t e d  in  1843 ou t  o f  a n o th e r  

s u b d i v i s i o n  of  Mackinac and Chippewa c o u n t i e s .  A lger  county  was c r e a t e d  

in  1885 by d i v i d i n g  S c h o o l c r a f t  county  (Jenks  1912)(F ig u re s  2,  3 ) .

Commercial logg ing  on t h e  Upper P en in su la  d a t e s  from 1838 when a 

sawmill was b u i l t  near  t h e  mouth o f  th e  Escanaba R iv e r .  Over t h e  next  t e n  

y e a r s  a few o t h e r  sawmil ls  were b u i l t  on t h e  S turgeon  and W hi te f i sh  

r i v e r s ,  a l l  o f  which were w a te r  powered.  Logging was c a r r i e d  out  mainly  

in  t h e  v i c i n i t y  of  t h e  s a w m i l l s ,  w ith  lo gs  dragged t o  t h e  mi l l  by oxen or  

h o r s e s .  The t r a n s p o r t  o f  t im b e r  was r e s t r i c t e d  t o  t h e  w in t e r  months,  and 

as  a r e s u l t  t h e  m i l l s  were in  o p e r a t i o n  mainly from e a r l y  s p r i n g  th rough  

Ju n e .  Expor ts  from th e s e  e a r l y  o p e r a t i o n s  went t o  S a u l t  S t e .  Marie and 

a f t e r  t h e  C iv i l  War to  Chicago (Dunbar 1970, Karamanski 1984).

A major  even t  in  t h e  r e g i o n ' s  h i s t o r y  occu r red  in  J u ly  1848 when t h e  

land  o f f i c e  a t  S a u l t  S t e .  Marie opened f o r  s a l e  a l l  t h o s e  l a n d s  in  t h e  

c o u n t i e s  com pris ing  th e  West Uni t  o f  t h e  Hiawatha Nat ional  F o r e s t .  P r i o r  

t o  t h i s  p o i n t ,  major  s e t t l e m e n t  and land t r a n s f e r s ,  e s p e c i a l l y  in t h e  

i n t e r i o r ,  were blocked by t h e  Land Ordinance o f  1785 r e g u l a t i o n s .  The 

logg ing  i n d u s t r y  began a slow s te a d y  growth d u r ing  t h e  1 8 5 0 ' s ,  i n c lu d in g  

t h e  e s t a b l i s h m e n t  o f  some steam sawmil ls  a long  th e  sou th  shore  o f  t h e  

Upper P e n i n s u l a .  However, i t  was no t  u n t i l  a f t e r  t h e  C iv i l  War and th e
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advent  o f  t h e  1870 's  t h a t  logg ing  began i t s  monumental expansion  on th e  

Upper P en in s u la  (Dunbar 1970,  Karamanski 1984) .

By t h e  1870 's  t h e  logg ing  in d u s t r y  had become much l i k e  o t h e r  

i n d u s t r i e s  d u r in g  t h e  n i n e t e e n t h  c e n t u r y —t h a t  i s ,  composed almos t  

e n t i r e l y  of  c o r p o r a t i o n s .  This  development was mere ly  one f a c e t  o f  t h e  

o v e r a l l  i n c r e a s e  in  v e r t i c a l  and h o r i z o n t a l  i n t e g r a t i o n  o c c u r r in g  a t  t h a t  

t i m e .  Thus ,  from th e  beg inn ing  c o r p o r a t i o n s  were invo lved  with  t h e  

e x p l o i t a t i o n  o f  Upper P en in s u la  t i m b e r .  D ec is ions  were made a t  t h e  

c o r p o r a t e  l e v e l ,  which could produce  a v a r i e t y  of  r a m i f i c a t i o n s  down th e  

l i n e  (Degle r  1977,  Dunbar 1970,  Karamanski 1984, Reimann 1952, Todes 1931) .

In s p i t e  o f  t h e  f a c t  t h a t  most of  t h e  f o r e s t  in t h e  e a s t e r n  h a l f  of  

t h e  Upper P en in s u la  was composed o f  mixed hardwoods and p in e ,  t h e  i n d u s t r y  

focused  on t h e  whi te  and Norway p in e  du r ing  t h e  p e r io d  from 1870 t o  around 

1900. There were two p r i n c i p l e  reasons  f o r  t h i s ,  which r e l a t e  t o  both 

b u i l d in g  and lo gg ing  t e c h n o lo g y .  F i r s t ,  p ine  lumber from th e  Great  Lakes 

reg ion  was a s u p e r i o r  l i g h t - w e i g h t  y e t  s t ro n g  c o n s t r u c t i o n  m a t e r i a l .  I t  

c on t inued  t o  supercede  b r i c k  and s to n e  as t h e  b u i l d i n g  m a te r i a l  o f  cho ice  

t h ro u g h o u t  t h e  s tudy  p e r i o d .  This was e s p e c i a l l y  t r u e  in  t h e  p l a i n s  

s t a t e s ,  where s to n e  f o r  b u i l d i n g  purposes  was not  common. Moreover,  t h e  

t r a n s p o r t a t i o n  sys tem,  i n c o r p o r a t i n g  both w ate r  and r a i l ,  p rov ided  th e  

p l a i n s  s t a t e s  w ith  easy  ac c e s s  t o  t h e  l a k e s  s t a t e s  p i n e r i e s  (Davis 1964, 

Defebaugh 1906,  Dunbar 1970, Karamanski 1984).

Secondly ,  p ine  and c l o s e l y  r e l a t e d  s p e c i e s  had a h igh degree  o f  

n a t u r a l  buoyancy which was e s s e n t i a l  to  t h e i r  t r a n s p o r t  t o  t h e  sawmill 

w ith  t h e  p r e v a i l i n g  w a te r  o r i e n t e d  te c h n o lo g y .  While o t h e r  t r a n s p o r t  

m o d a l i t i e s  e x i s t e d ,  th e y  were used in  co n ju n c t io n  with  w ate r  t r a n s p o r t  and
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hence buoyancy and r e l a t e d  c h a r a c t e r i s t i c s  remained im por tan t  (Dunbar 

1970, Karamanski 1984).

Cedar and hemlock were two o t h e r  buoyant  c o n i f e r o u s  s p e c i e s  which 

began t o  be e x p l o i t e d  between 1870 and 1900.  During t h e  l a t e  n in e t e e n t h  

c e n t u r y  boom in r a i l r o a d  c o n s t r u c t i o n  ceda r  was f i r s t  cho ice  wood f o r  t i e s  

and as i t s  p r o p e r t i e s  became known, i t  was favo red  f o r  p o s t s ,  s h i n g l e s  and 

l a t h .  Cedar b locks  were a l s o  used t o  pave walkways and s t r e e t s  in some 

Upper P en in s u la  towns ,  i n c lu d in g  Escanaba (Karamanski 1984).

Hardwoods re c e iv e d  s c a n t  a t t e n t i o n  u n t i l  t h e  1 8 9 0 ' s .  Those t h a t  were 

logged were u s u a l l y  used in  t h e  mining i n d u s t r y ,  e i t h e r  as  su p p o r t s  in  t h e  

s h a f t s  or  as a source  o f  ch a rc o a l  f o r  s m e l t i n g .  Such u n d e r ta k in g s  were 

u s u a l l y  r e s t r i c t e d  t o  t h e  v i c i n i t y  o f  t h e  mine .  L a t e r  o p e r a t i o n s  o f  t h i s  

s o r t  became common in A lger  county  (Karamanski 1984) .

The im por tance  o f  w a te r  t r a n s p o r t  t o  t h e  logg ing  i n d u s t r y  o f  t h e  

Upper P e n in s u la  d u r ing  th e  y e a r s  from 1870 t o  1900 cannot  be 

u n d e r e s t i m a t e d ,  p a r t i c u l a r l y  f o r  th o s e  c o u n t i e s  com pris ing  t h e  West Unit  

o f  t h e  Hiawatha National  F o r e s t .  E s p e c i a l l y  im por tan t  were th o s e  r i v e r s  

in  D el ta  county  f lowing i n t o  t h e  L i t t l e  and Big Bay de Noc. The 

W h i t e f i s h ,  S tu rg eo n ,  Rapid ,  Escanaba ,  Day, Ogontz,  Fishdam, M anis t ique  and 

o t h e r s  p rovided  a means o f  t r a n s p o r t i n g  p ine  logs  from t h e  i n t e r i o r  

f o r e s t s  t o  t h e  c o a s t a l  towns f o r  m i l l i n g  a n d / o r  s h ip p in g  t o  m arke t .  The 

r a p id  growth o f  c o a s t a l  to w ns ,  such as Escanaba ,  Nahma, Rapid R iv e r ,  

M anis t ique  and Glads tone  d u r in g  t h i s  per iod  i s  d i r e c t l y  a t t r i b u t a b l e  t o  

t h e i r  be ing  s i t u a t e d  near  t h e  p o i n t s  where one of  t h e  major  r i v e r s  emptied 

i n t o  Lake Michigan o r  one o f  i t s  bays (Dunbar 1970, Hudgins 1961, 

Karamanski 1984) .
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A sso c ia ted  with  t h e  expans ion  o f  commercial logg ing  and t h e  growth o f  

towns in  t h e  Upper P en in s u la  was t h e  i n f l u x  o f  a m u l t i - e t h i n i c  p o p u l a t i o n ,  

composed o f  t h e  lo g g e rs  them se lves  and t h e  i n d i v i d u a l s  a s s o c i a t e d  with  

s u p p o r t  s e r v i c e s  f o r  t h e  logg ing  i n d u s t r y .  A l a r g e  number were 

French-Canadian o r  were from o t h e r  a r e a s  o f  t h e  United  S t a t e s  where 

l ogg ing  had p r e v io u s l y  been i m p o r t a n t .  In a d d i t i o n ,  t h e r e  were many 

Scandanavians  and I r i s h .  S ince  peop le  from t h e s e  two re g io n s  comprised 

th e  bulk  o f  t h e  immigrant  p o p u la t io n  e n t e r i n g  t h e  United  S t a t e s  d u r in g  t h e  

m id -n in e t e e n th  c e n t u r y ,  i t  was no t  unexpec ted  t h a t  peop le  with t h e s e  

e t h n i c  backgrounds should  be found among t h e  lo g g e r s  d u r in g  t h e  l a t e r  

n i n e t e e n t h  c e n t u r y .  A s i m i l a r  phenomenon o ccu r red  d u r in g  th e  e a r l y  

t w e n t i e t h  c e n t u r y  when many e a s t e r n  Europeans tu rn e d  up as l o g g e r s ,  

r e f l e c t i n g  once again  t h e  changing  p r o f i l e  of  t h e  United S t a t e s  immigrant 

p o p u la t i o n  (Abrams 1978, Deg ler  1977, Degler  j j t . a l_ .  1979,  Draper 1930, 

Dunbar 1970, Dye 1975, F i t z m a u r i c e  1889, H u lber t  1949, Karamanski 1984, 

Wells 1978) .

By t h e  1890 's  a number o f  fundamental  changes were underway in  t h e  

Upper P en in s u la  logg ing  i n d u s t r y .  These changes were a t t r i b u t a b l e  t o  

s e v e ra l  f a c t o r s ,  among them: t h e  p a s t  conduct  o f  lo g g in g  in t h e  Upper

P e n in s u l a ,  new t e c h n o l o g i c a l  deve lopments ,  and changing markets  f o r  f o r e s t  

p r o d u c t s .  An u n d e r s t a n d in g  o f  t h e s e  t h r e e  f a c t o r s  i s  im por tan t  t o  an 

o v e r a l l  u n d e r s tan d in g  o f  t h e  way t h e  logg ing  i n d u s t r y  developed  d u r in g  t h e  

l a t t e r  p a r t  o f  t h e  s tudy  p e r i o d .

The s i n g l e  most im por tan t  t e c h n o l o g i c a l  advance o f  t h e  1 890 ' s was t h e  

p e n e t r a t i o n  o f  common c a r r i e r  r a i l r o a d s  i n t o  t h e  Upper P e n in s u la ,  fo l lowed  

by t h e  development o f  logg ing  r a i l r o a d s .  I n i t i a l  c o n t a c t  with  t h e  Upper 

P en in s u la  was made in  1872, when t h e  Chicago and Northwes tern  Railway
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reached Escanaba .  Over t h e  nex t  twenty  y e a r s  a number o f  o t h e r  main l i n e  

common c a r r i e r s  p e n e t r a t e d  th e  Upper P e n in s u l a .  By t h e  1 8 9 0 ' s ,  th rough  a 

combinat ion o f  mergers and o t h e r  maneuvers,  f o u r  r a i l r o a d  c o r p o r a t i o n s  

c o n t r o l l e d  a l l  t h e  common c a r r i e r  l i n e s  in t h e  Upper P e n in s u l a .  Most o f  

t h i s  r a i l r o a d  b u i l d in g  e f f o r t  was f u e l e d  by th e  land g r a n t  sys tem,  which 

awarded r a i l r o a d  companies a c e r t a i n  amount o f  p u b l i c  l and  f o r  each mi le  

of  t r a c k  b u i l t  (Calk ins  1929, Dunbar 1970, Karamanski 1984, Mansf ie ld  

1899, Nute 1944) .

The lo g g in g  r a i l r o a d ,  f i r s t  p ioneered  in t h e  Lower Pen insu la  in  1876, 

reached  t h e  Upper P en in s u la  by th e  mid 1 8 8 0 ' s .  Favorably  r e c e i v e d ,  over  

t h e  next  decade i t  was adopted  by most o f  t h e  logg ing  companies then  

invo lved  in  r i v e r  d r i v i n g .  Companies adop t ing  t h e  logg ing  r a i l r o a d  d id  so 

with  s e v e ra l  motives  in mind. Most used them t o  t a p  p r e v io u s l y  

i n a c c e s s i b l e  p in e  f o r e s t s  and then  hardwoods, some moved s im u l ta n e o u s ly  

i n t o  both p ine  and hardwood p ro d u c t io n  and o t h e r s ,  who had exhaus ted  t h e  

s u p p l i e s  o f  p in e  a v a i l a b l e  to  them, went e x c l u s i v e l y  i n t o  hardwood logg ing  

(Dunbar 1970, Karamanski 1984).

Throughout th e  1 890 ' s ,  as  t h e  logg ing  r a i l r o a d  became more common, 

r i v e r  d r i v i n g  assumed a l e s s e r  r o l e ;  by 1900 t h e  logg ing  r a i l r o a d  had 

e f f e c t i v e l y  superceded  t h e  r i v e r  d r i v e  in  t h e  Upper P e n in s la  logg ing  

i n d u s t r y .  Logging r a i l r o a d s  c r i s s c r o s s e d  A lg e r ,  D e l ta  and S c h o o lc r a f t  

c o u n t i e s ,  as  well  as o t h e r  p a r t s  o f  t h e  Upper P e n i n s u s l a .  The logg ing  

r a i l r o a d s  used in  t h e  Upper P en insu la  d i f f e r e d  from th o s e  in use e l sew here  

in  t h a t  th e y  were s t an d a rd  in s t e a d  o f  narrow gauge .  S tandard  gauge was 

more ex p e n s iv e ,  d i f f i c u l t  t o  c o n s t r u c t ,  had more demanding e n g i n e e r in g  

s p e c i f i c a t i o n s ,  and was l e s s  easy t o  remove and t r a n s p o r t  e l s e w h e re .  The 

inves tm en t  r e q u i r e d  f o r  s t a n d a r d  gauge equipment n e c e s s i t a t e d  a g r e a t  deal
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of  c a r e f u l  p lann ing  so t h a t  u l t i m a t e l y  t h e  v e n tu re  would be p r o f i t a b l e .  

Only l a r g e  c o r p o r a t i o n s  had t h e  n e c e ss a ry  c a p i t a l  and power t o  c o n s t r u c t  

such r a i l r o a d s  and g u a ra n t e e  t h e i r  p r o f i t a b i l i t y  (C a lk in s  1929, Dunbar 

1970, Karamanski 1984, M ansf ie ld  1899, Nute 1944, Reimann 1952).

There w ere ,  however,  advan tages  t o  us ing  s t a n d a r d  gauge t r a c k .  In 

a d d i t i o n  t o  i n t e r c h a n g e a b i l i t y  o f  equipment,  t h e  most obvious was t h e  

s im ple  and more c o s t  e f f e c t i v e  t r a n s i t i o n  from t h e  logg ing  r a i l r o a d  t o  t h e  

common c a r r i e r  l i n e .  Log c a r s ,  once loaded in t h e  f o r e s t ,  moved along t h e  

logg ing  r a i l r o a d  t o  i t s  j u n c t i o n  with  t h e  common c a r r i e r ,  where a swi tch 

was thrown t o  a l low  t h e  log  c a r s  t o  be moved onto  t h e  common c a r r i e r  l i n e .  

There was no un load ing  and r e lo a d i n g  t o  be done as when narrow gauge t r a c k  

was used ,  a p r i n c i p l e  which a p p l i e d  in  r e v e r s e  when t r a n s p o r t i n g  men 

a n d /o r  m a te r i a l  i n t o  t h e  f o r e s t .  This  c o s t  e f f e c t i v e n e s s  p a r t i a l l y  o f f s e t  

t h e  a d d i t i o n a l  c o s t  o f  b u i l d i n g  a t  s t an d a rd  gauge .  In a d d i t i o n  t o  making 

p r e v io u s l y  i n a c c e s s i b l e  s t a n d s  o f / t y p e s  o f  t im b e r  a c c e s s i b l e ,  t h e  logg ing  

r a i l r o a d  a l s o  caused some changes in  f o r e s t  o p e r a t i o n s ;  most n o t a b l y ,  i t  

made y e a r  round logging  p o s s i b l e  (Karamanski 1984) .

As a r e s u l t  o f  t h e  development of  t h e  logg ing  r a i l r o a d ,  Upper 

P en in su la  lo g g e r s  gained a c c e s s  t o  approx im ate ly  4 .7  m i l l i o n  a c r e s  of  

hardwoods.  S ince  t h e  Upper P en in s u la  f o r e s t s  c o n ta in e d  more hardwood than  

p i n e ,  t h i s  ty p e  of  wood became t h e  p r i n c i p a l  p roduc t  of  Upper Pen insu la  

f o r e s t s  a f t e r  t h e  t u r n  o f  t h e  c e n t u r y .  Predominant  s p e c i e s  inc luded  

ye l low  b i r c h ,  suga r  maple,  hemlock,  elm, basswood and beech .  C lear  

c u t t i n g  con t inued  as t h e  p r i n c i p a l  means o f  f e l l i n g  t r e e s .  In f a c t ,  i t  

was more p r o d u c t i v e  f o r  hardwoods than  f o r  p ine  because  odd l e n g t h s / s i z e s  

o f  hardwood were usefu l  whereas p in e  was u s u a l l y  marketed as saw l o g s .

The mining i n d u s t r y  con t inued  t o  be an im por tan t  market  f o r  hardwoods,  bu t
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a v a r i e t y  o f  o t h e r s  e x i s t e d  as well  (Davis 1961, Defebaugh 1906, Dunbar 

1970, Karamanski 1984, Longyear 1960) .

Although t h e  p r i n c i p a l  focus  o f  logg ing  had t u r n e d  t o  hardwoods,  

c o n i f e r o u s  s p e c i e s ,  such a s  c e d a r ,  sp ruce  and tam arack ,  con t inued  t o  be of  

i n t e r e s t  because  of  t h e i r  r e s i s t e n c e  t o  decay and t h e i r  u s e f u ln e s s  in odd 

l e n g t h s .  The m a j o r i t y  of  t h e s e  were c u t  f o r  r a i l r o a d  t i e s ,  f ence  pos t s  

and t e l e p h o n e / t e l e g r a p h  p o l e s .  Spruce and tamarack were a l s o  marketed t o  

t h e  s h i p b u i l d i n g  in d u s t r y  t o  p ro v id e  r i b s  f o r  wooden h u l l e d  v e s s e l s  

(Karamanski 1984).

The development of  r a i l r o a d  logg ing  a l s o  a f f e c t e d  t h e  l o c a t i o n  of  

m i l l i n g  f a c i l i t i e s .  This  s h i f t ,  however, lagged  behind t h e  development of  

t h e  logg ing  r a i l r o a d s  and never  r e s u l t e d  in t h e  complete  rep lacement of  

t h e  old  c e n t e r s  by t h e  newer o n es .  The main m i l l i n g  c e n t e r s  o f  t h e  p ine  

e r a  ( i . e .  Escanaba ,  M a n is t iq u e ,  Nahma, e t c . )  were a l l  l o c a t e d  on a 

l a k e s h o r e  n ea r  d r i v e a b l e  r i v e r s .  They were t h u s  t h e  t e rm in i  of  r i v e r  

d r i v e s ,  where p ine  logs  could  be p rocessed  i n t o  lumber .  Given t h e i r  

p resence  d u r in g  th e  f i r s t  p a r t  o f  t h e  s tudy  p e r i o d ,  t h e y  were t h e  e x i s t i n g  

towns which were l i n k e d  by common c a r r i e r  r a i lw a ys  when th e s e  f i r s t  

e n t e r e d  t h e  Upper P e n i n s u l a .  With t h e  advent  o f  t h e  logg ing  r a i l r o a d ,  

t h e s e  p r e - e x i s t i n g  c e n t e r s  were t h e  d e s t i n a t i o n s  f o r  t h e  t im ber  

t r a n s p o r t e d  by r a i l .  Through t i m e ,  s m a l l e r  towns developed in t h e  

i n t e r i o r ,  though th e s e  tended  t o  occur  most f r e q u e n t l y  a t  the  j u n c t i o n s  of  

t h e  logg ing  r a i l r o a d s  with  common c a r r i e r  l i n e s .  They i n i t i a l l y  appeared  

and f u n c t io n e d  as t r a n s s h ip m e n t  p o i n t s ,  supply  depo ts  and e n t e r t a in m e n t  

c e n t e r s  f o r  men and m a te r i a l  going i n t o  o r  ou t  of  t h e  f o r e s t .  Some of  

t h e s e  i n t e r i o r  towns ,  in f a c t ,  p r e - d a t e  t h e  a r r i v a l  o f  logg ing  r a i l r o a d s  

in  t h e  a r e a .  The l o c a t i o n  of  many of t h e s e  t r a n s i t i o n a l  c e n t e r s  can b e s t
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be e x p la in e d  by t h e i r  be ing  supply  c e n t e r s  r a t h e r  than  t r a n s s h ip m e n t  

p o i n t s .  F u r the rm ore ,  as  logg ing  r a i l r o a d s  became e s t a b l i s h e d  in  t h e  Upper 

P en in s u la  and f o r  some t im e  t h e r e a f t e r ,  composite  o p e r a t i o n s  deve loped .  

That i s ,  some o p e r a t i o n s  logged  p in e  and sh ipped  i t  by r a i l  t o  t h e  head of  

a d r i v e a b l e  s t ream  and th e n  d rove  i t  in t h e  s p r i n g .  O c c a s io n a l ly ,  t h e  

r e v e r s e  a l s o  happened.  This  p a r t i c u l a r  p r a c t i c e  i n f l u e n c e d  t h e  l o c a t i o n  

o f  i n t e r i o r  towns (Bohn 1937, Dulnbar 1970, Karamanskil 1984) .

Some o f  t h e s e  i n t e r i o r  towns e v e n t u a l l y  developed  i n t o  m i l l i n g  

c e n t e r s .  While t h i s  was no t  u n i v e r s a l l y  t h e  c a s e ,  i t  o ccu r red  f r e q u e n t l y  

around t h e  t u r n  o f  t h e  c e n t u r y  and t h e r e a f t e r .  Wetmore and Sh ing le ton  

were two such i n t e r i o r  towns in  t h e  West Unit  o f  t h e  Hiawatha National  

F o re s t  which developed  i n t o  m i l l i n g  c e n t e r s .  At such i n t e r i o r  mi l l  towns,  

t h e  lo gs  coming in on t h e  logg ing  r a i l r o a d  would be p rocessed  i n t o  a 

v a r i e t y  o f  p ro d u c t s  and then  sh ipped  t o  market  on t h e  common c a r r i e r  l i n e .

Such towns t e n d e d  t o  be l a r g e r  and more d i v e r s e  than  t h e  simple j u n c t i o n  

towns (Karamanski 1984) .

Logging con t in u ed  a t  a r a p id  pace dur ing  t h e  l a s t  p a r t  o f  t h e  s tudy  

p e r i o d ,  w ith  c l e a r  c u t t i n g  and r a i l r o a d  logg ing  e x t r a c t i n g  a g r e a t  amount 

o f  t im b e r  from t h e  f o r e s t .  Over t im e  t h e  amount of  t i m b e r  a c c e s s i b l e  t o  

r a i l r o a d  lo g g in g  d e c l in e d  as d id  t h e  c o s t  e f f e c t i v e n e s s  o f  such logg ing  

o p e r a t i o n s .  I t  became more common t o  d ec id e  not  t o  log  a given a r e a  

because  o f  t h e s e  f a c t o r s  a s  t h e  f i r s t  q u a r t e r  o f  t h e  t w e n t i e t h  cen tu ry  

wore on .  Moreover,  some a s t u t e  o b s e rv e r s  r e a l i z e d  what was o c c u r r in g  and 

e s t i m a t e d  t h a t  t h e  Upper P en in s u la  would d e c l i n e  much l i k e  t h e  Lower 

P en in s u la  once t h e  t im b e r  was gone.  One a u t h o r ,  w r i t i n g  a t  t h e  t u r n  of  

t h e  c e n t u r y ,  e s t i m a t e d  t h a t  in about  ten  y e a r s  many Upper Pen insu la  towns 

would cea se  t o  be logg ing  c e n t e r s  (Karamanski 1984, M ansf ie ld  1899) .



31
With t h e  advent  o f  World War I ,  p r i c e s  rose  in t h e  lumber i n d u s t r y  as 

th e y  d id  in  mining and a g r i c u l t u r e .  In s p i t e  o f  some l a b o r  t r o u b l e s ,  

logg ing  con t in u ed  a t  a f a i r l y  b r i s k  r a t e  and was a p r o f i t a b l e  v e n t u r e .  

However, w i th  t h e  c onc lu s ion  o f  t h e  war,  t h e  logg ing  i n d u s t r y  f e l t  t h e  

e f f e c t s  o f  t h e  r e c e s s i o n  as much o r  more so than  o t h e r  Upper P en in su la  

i n d u s t r i e s .  Fur therm ore ,  given t h e  g r e a t  dependence o f  a g r i c u l t u r e  and 

o t h e r  s u p p o r t  i n d u s t r i e s  on l o g g i n g ,  t h e  r i p p l e  e f f e c t  was q u i t e  p ro found .

Although some logg ing  con t inued  d u r ing  t h e  1 9 2 0 ' s ,  d e c r e a s i n g  t im b e r  

s u p p l i e s  and f i n a l l y  t h e  Grea t  D epress ion  e f f e c t i v e l y  ended th e  logg ing  

i n d u s t r y  as i t  had been p r i o r  t o  1920 (Dunbar 1970,  Karamanski 1984) .

C o in c id e n ta l  with  t h e  development o f  commercial logg ing  in t h e  Upper 

P e n i s n s l a  was t h e  development o f  a g r i c u l t u r e .  In o t h e r  p a r t s  o f  t h e  

United S t a t e s ,  and indeed in t h e  Lakes S t a t e s ,  a g r i c u l t u r a l  development 

was a p r im ary  motive f o r  s e t t l e m e n t .  In t h e  ca s e  o f  t h e  Upper P e n in s u l a ,  

however, i t  was viewed as a v i t a l  s u p p o r t  s e r v i c e  f o r  t h e  logg ing  and 

mining i n u s t r i e s .  P r i o r  t o  t h e  C iv i l  War, most farms on t h e  Upper 

P en in s u la  were small and lo c a t e d  n ea r  one o f  t h e  e s t a b l i s h e d  towns .  A f te r  

t h e  C iv i l  War ( 1 8 7 0 ' s )  and th e  passage  o f  t h e  Homestead Act t h e  number o f  

farms grew and were more widely  d i s t r i b u t e d  over  t h e  l a n d s c a p e .  This 

l a t t e r  development was,  however,  one of  d i r e c t  a s s o c i a t i o n  with  t h e  

expansion  o f  t h e  logg ing  i n d u s t r y .  Throughout t h e  remainder  of  t h e  s tudy  

p e r i o d ,  t h e  l o c a t i o n  and number of  farms on t h e  Upper P en insu la  con t inued  

t o  be de termined  by th e  l o c a t i o n  and s i z e  of  sawmill towns ,  p o r t s ,  

i n t e r i o r  towns and o t h e r  logg ing  f a c i l i t i e s  (Chase 1936,  Dunbar 1970, 

Karamanski 1984, Merk 1978, Watson 1923).

Farmers i n i t i a l l y  o b ta in e d  la nd  th rough p u b l i c  s a l e  or  by pu rch as in g  

i t  from c o r p o r a t i o n s  who had r e c i e v e d  government land  s u b s i d i e s .  They
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g e n e r a l l y  t r i e d  t o  p ick  la nd  upon which hardwoods grew s in c e  t h i s  s o i l  was 

more f e r t i l e  than  t h a t  which u n d e r la y  p i n e .  Ear ly  in  t h e  s tudy  pe r iod  

fa rm ers  were u s u a l l y  s u c c e s s fu l  in f i n d i n g  v i r g i n  l a n d .  When th e y  c l e a r e d  

t h e  land th e y  so ld  what t im b e r  th e y  d i d n ' t  use f o r  t h e i r  own purposes  t o  

lumber companies .  Indeed ,  i f  t h e y  had o r i g i n a l l y  puchased t h e i r  land from 

a c o r p o r a t i o n ,  i t  was r e q u i r e d  t h a t  th e y  t u r n  over  such excess  t im b e r  t o  

t h a t  c o r p o r a t i o n .  By t h e  1890 's  i t  became more common t h a t  a fa rmer  would 

begin  farming th rough  t h e  pu rchase  o f  c u t  over  land from a lumber 

c o r p o r a t i o n  r a t h e r  than  by o b ta i n i n g  v i r g i n  land (Chase 1936, Karamanski 

1984, Watson 1923) .

Two ty p e s  o f  fa rmers  came t o  t h e  Upper P e n in s u l a .  F i r s t ,  t h e r e  were 

t h o s e  immigrants  from o t h e r  p a r t s  o f  the  United S t a t e s  and Europe whose 

pr imary goal was t o  become fa rm ers  o r  co n t in u e  farming as t h e y  had done in 

t h e  p a s t .  The second group was t h o s e  who came o r i g i n a l l y  as l o g g e r s  or  

miners  o r  who were a f f i l i a t e d  with  one of  t h e s e  two e x t r a c t i v e  i n d u s t r i e s  

in some o t h e r  c a p a c i t y .  Through s a v i n g s ,  many of  t h e s e  i n d i v i d u a l s  were 

a b l e  t o  a c q u i r e  t h e i r  own la nd  and become f u l l  or  p a r t  t ime f a r m e r s .  In 

a d d i t i o n ,  e t h n i c i t y  seemed t o  p la y  some r o l e  in  f a rm in g .  Most f a r m e r s ,  

whether  t h e y  immigrated d i r e c t l y  and began farming or  worked in  t h e  

logg ing  i n d u s t r y  b e fo re  th e y  began fa rm ing ,  te nded  t o  s e t t l e  in  a rea s  

where t h e r e  were o t h e r s  o f  s i m i l a r  c u l t u r a l  background.  This  p roces s  was 

much th e  same as  t h e  r i s e  o f  e t h n i c  neighborhoods  in urban a r e a s  and may 

be seen as a way by which people  adap ted  t o  a new env i ronm en t .  I t  a l s o  

f i t  i n  well w i th  t h e  o r g a n i z a t i o n a l  ph i losophy  of  t h e  c a p i t a l i s t  world 

system (Chase 1936; Karamanski 1984; W a l l e r s t e in  1980, 1983; Watson 1923) .

The c l o s e  r e l a t i o n s h i p  between logging  and farming  was m a n i fe s t e d  in 

o t h e r  a r e a s  as w e l l .  During th e  f i r s t  p a r t  (1870-1900) of  t h e  s tudy
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pe r io d  when p ine  was t h e  p r i n c i p a l  t im be r  c u t ,  many fa rm ers  were a l s o  

employed as logge rs  d u r in g  th e  w i n t e r  months.  This phenomenon occurred  

because  t h e  busy p e r io d  f o r  w i n t e r  logg ing  c o in c id ed  with  a s l a c k  pe r io d  

f o r  f a rm in g .  Moreover, many fa rm ers  a l s o  l e a s e d  t h e i r  d r a f t  an imals  t o  

logg ing  o p e r a t i o n s  in  a d d i t i o n  t o / i n s t e a d  o f  working as  logge rs  

th e m s e lv e s .  The e x t e n t  t o  which t h i s  c o n t r i b u t e d  t o  t h e i r  income may be 

seen when i t  i s  r e a l i z e d  t h a t  f o r  many Upper P en in s u la  fa rm ers  farming 

i t s e l f  was not  t h e i r  major  source  o f  income. With t h e  advent  o f  r a i l r o a d  

logg ing  in t h e  1 8 9 0 ' s ,  f a rm ers  s t i l l  worked as lo g g e r s  d u r in g  th e  w in t e r  

months,  but  th e y  d id  not  c o n t in u e  dur ing  t h e  o t h e r  p e r io d s  o f  t h e  y e a r  

(Chase 1936, Draper 1930, F i t z m a u r i c e  1889, Karamanski 1984, Watson 1923) .

Farming was i n t i m a t e l y  t i e d  t o  t h e  logg ing  i n d u s t r y  in te rms o f  i t s  

p r o d u c t s ,  s i n c e  most a g r i c u l t u r a l  markets  on t h e  Upper P en insu la  were 

lo c a l  with  e x p o r t  t r a d e  be ing  l i m i t e d  o r  n o n - e x i s t a n t .  The p r i n c i p a l  

c rops  th ro u g h o u t  th e  s tudy  p e r io d  were hay and p o t a t o e s .  Both of  t h e s e  

c rops  a r e  s t u r d y ,  cold r e s i s t a n t  and grew well in sandy loam. Hay was put  

t o  a v a r i e t y  o f  u s e s .  I t  was s o ld  t o  logg ing  companies as fodder  f o r  t h e  

d r a f t  an imals  in  t h e  camps.  I t  could  a l s o  be used by t h e  farmer  or  so ld  

t o  an d a i r y / s t o c k  fa rmer as c a t t l e  food .  P roduc ts  from l i v e s t o c k  

o p e r a t i o n s ,  such as c h e e s e ,  mi lk  and meat ,  were then  so ld  t o  logg ing  

companies o r  t o  i n d i v i d u a l s  l i v i n g  in one o f  t h e  i n t e r i o r  towns.  P o ta to es  

were so ld  t o  t h e  lo g g e rs  as  foo d .  A f t e r  1900,  a l f a l f a ,  o a t s ,  r y e ,  p e a s ,  

sugar  b e e t s  and seed corn were grown along with  hay and p o t a t o e s .  These 

c r o p s ,  which had been t a i l o r e d  t o  grow in t h e  Upper P e n i n s u l a ' s  c l i m a t e ,  

were t h e  r e s u l t  o f  e a r l y  e f f o r t s  a t  s e l e c t i v e  b reed ing  conducted a t
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Michigan S t a t e  U n iv e r s i t y  and e l s e w h e re .  They were u t i l i z e d  f o r  both 

human and animal consumption (Dunbar 1970, Karamanski 1984, Kuhn 1955, 

Watson 1923).

Throughout t h e  s tudy  p e r io d  farming con t inued  t o  grow along with  t h e  

logg ing  i n d u s t r y .  During t h e  p ine  e ra  s u p p l i e s  were p r i m a r i l y  hauled  i n t o  

t h e  lo gg ing  camps on wagons d u r in g  t h e  f a l l  and on in f r e q u e n t  s l e d  t r i p s  

du r ing  t h e  w i n t e r .  The adven t  o f  r a i l r o a d  logg ing  changed t h e  marke t ing  

system d r a m a t i c a l l y .  Fresh  meat and produce were b rough t  d i r e c t l y  t o  th e  

lo g g e r s  in  a l l  bu t  t h e  most s e v e re  w ea th e r .  Various accounts  o f  logg ing  

camp l i f e  a r e  e s p e c i a l l y  c l e a r  about  t h e  kind and q u a l i t y  o f  food t h a t  was 

a v a i l a b l e  and i t s  im por tance  t o  m ora le ,  e t c .  Fu r therm ore ,  t h e  appearance  

o f  i n t e r i o r  towns and saw m il l ing  c e n t e r s  a t  t h e  r a i lw a y  j u n c t i o n s  provided  

an a d d i t i o n a l  market  f o r  a g r i c u l t u r a l  p r o d u c t s .  Beyond th e s e  f a c t o r s ,  t h e  

Upper P en in s u la  logging  i n d u s t r y  was s t i l l  in a growth phase ,  which meant 

t h a t  t h e  demand f o r  a g r i c u l t u r a l  p ro d u c ts  c o n t i n u a l l y  in c re a s e d  d u r ing  th e  

l a t t e r  p a r t  o f  t h e  s tudy  p e r i o d .  Needless t o  s a y ,  t h e  number of  farms 

con t inued  t o  grow as well  (Draper  1930, Dunbar 1970, Dye 1975, F i tzm aur ice  

1889, Karamanski 1984, Wells 1978) .

During t h e  l a s t  decade o f  t h e  s tudy  pe r iod  as t h e  logg ing  i n d u s t r y  

began t o  d e c l i n e  on t h e  Upper P e n in s u l a ,  farming d id  not  fo l low  as  c l o s e l y  

as one might  have e x p e c t e d .  This  was a t t r i b u t a b l e  t o  World War I ,  which 

c r e a t e d  a g r e a t  demand f o r  farm p r o d u c t s .  Some Upper P en insu la  f a r m e r s ,  

invo lved  in mixed farming b e f o r e  t h e  war,  began t o  p r a c t i c e  c a t t l e  or  

sheep r a n c h i n g .  The wart ime demand f o r  f o r e s t  and minera l  p roduc ts  a l s o  

i n c r e a s e d  t h e  demand f o r  food f o r  t h e s e  w orkers .  Thus l o g g in g ,  min ing ,  

and farming  were g ran te d  a temporary  r e s p i t e  from t h e  d e c l i n e  i n t o  which 

th e y  had been f a l l i n g .  With t h e  co n c lu s io n  o f  t h e  war,  t h i n g s  changed
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d r a m a t i c a l l y .  There was an o v e r a l l ,  n a t io n a l  pos t  war d e p r e s s i o n .  The 

demand f o r  f o r e s t  and minera l  p ro d u c ts  dropped below pre -w ar  l e v e l s ,  t o  a 

p o i n t  where t h e y  would have been had not  t h e  war c r e a t e d  f a l s e  demand. 

Futhermore ,  t h o s e  e x t e r n a l  markets  t h a t  had developed  f o r  Upper P en in su la  

a g r i c u l t u r e  d i s a p p e a r e d .  The i n t e r n a l  market  t h a t  had e x i s t e d  be fo re  

World War I was dependent  a lmos t  e x c l u s i v e l y  on t h e  logg ing  i n d u s t r y ,  

which was a l s o  in  d e c l i n e .  The r e s u l t  o f  t h e s e  e v e n t s  was a d ram at ic  

d e c l i n e  in  Upper P en insu la  a g r i c u l t u r e .  The f i r s t  t o  d i s a p p e a r  were t h e  

ranches  t h a t  had appeared  d u r in g  t h e  war.  However, t h e  economic impact  

d id  not  s to p  h e r e  as many o f  t h e  s m a l l e r  d a i r y  and mixed farms a l s o  

d i s a p p e a r e d .  This  occu r red  because  many f a r m e r s ,  s p u r r e d  by th e  markets  

g e n e ra te d  by t h e  logg ing  boom, had s e t t l e d  on marginal  l a n d .  Consequently  

t h e y  were fo r c e d  to  abandon t h e i r  farms becausp t h e  s o i l  was o f  such poor 

q u a l i t y  t h a t  i t  could not  econom ica l ly  be farmed excep t  under c o n d i t i o n s  

o f  a gu a ran teed  and s t a b l e / i n c r e a s i n g  demand, such as t h a t  fo rm er ly  

p rov ided  by t h e  logg ing  i n d u s t r y  (Defebaugh 1906,  Dunbar 1970, Hudgins 

1961, Karamanski 1984, Watson 1923) .

The i r o n  i n d u s t r y ,  which had developed  in  t h e  Upper P en in su la  p r i o r  

t o  t h e  C iv i l  War, con t in u ed  th ro u g h o u t  t h e  l a s t  q u a r t e r  o f  t h e  n i n e t e e n t h  

and i n t o  t h e  e a r l y  t w e n t i e t h  c e n t u r y .  This i n d u s t r y  d e a l t  not  with  coke 

i r o n / s t e e l ,  which had become th e  predominant  ty p e  o f  i r o n  manufactured  in  

t h e  r e s t  o f  t h e  c o u n t r y ,  b u t  with  charcoa l  i r o n .  The reason  f o r  t h e  

c o n t i n u a t i o n  o f  t h i s  i n d u s t r y  was t h a t  town b la c k sm i th s  and o t h e r  small 

o p e r a t i o n s  f av o red  cha rcoa l  i r o n  ove r  coke i r o n / s t e e l .  The i n d u s t r y  

con t in u ed  t o  o p e r a t e  on t h e  Upper P en in s u la  because  o f  t h e  p ro x im i ty  of  

i r o n  d e p o s i t s  and a sou rce  o f  hardwood f o r  charcoa l  and framing t im b e rs  

(Dunbar 1970,  Karamanski 1984) .
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During th e  l a t t e r  p a r t  o f  t h e  s tudy  p e r io d  t h e  cha rcoa l  i r o n  i n d u s t r y  

became one o f  t h e  major  u s e r s  o f  t h e  new hardwood s u p p l i e s  t h a t  became 

a v a i l a b l e  w ith  t h e  advent  o f  r a i l r o a d  lo g g i n g .  Some s m e l t e r s  were no 

l o n g e r  l o c a t e d  immedia tely  a d j a c e n t  t o  mines ,  bu t  i n s t e a d  were lo c a t e d  a t  

i n t e r m e d i a t e  p o i n t s  which s h o r te n e d  t h e  r e l a t i v e  d i s t a n c e  between mines ,  

f ue l  supp ly  and sh ip p in g  p o i n t s .  Glads tone was one such sm el t ing  c e n t e r  

in  t h e  West Unit of  t h e  Hiawatha Nat ional  F o r e s t .  The fu rn a c e s  t h e r e  

r e q u i r e d  1200 t o  1600 a c r e s  o f  hardwoods per  y e a r  t o  fue l  them. Other 

s m e l t e r s  r e q u i r e d  s i m i l a r  volumes.  Logging o p e r a t i o n s  supp ly ing  s m e l t e r s  

here  and e l sew here  were l o c a t e d  th roughou t  t h e  s tudy  a r e a  (Dunbar 1970, 

Karamanski 1984).

During World War I ,  t h e  a s s o c i a t e d  l a b o r  s h o r t a g e  fo rced  mining 

companies t o  adopt  a n o th e r  s t r a t e g y  t o  fue l  t h e i r  f u r n a c e s .  They h i r e d  

immigrant  "choppers"  t o  scavenge  an a r e a  f o r  wood. These people  o f t e n  

l i v e d  in abandoned d w e l l in g s  and were u s u a l l y  pa id  by t h e  amount o f  wood 

th e y  c u t .  They enab led  t h e  mining i n d u s t r y  t o  m a in ta in  a cheap supply  o f  

hardwood th roughou t  t h e  war y e a r s  (Karamanski 1984) .

With t h e  end of  t h e  war ,  t h e  mining i n d u s t r y  on t h e  Upper P en in s u la  

s u f f e r e d  from t h e  r e c e s s i o n .  Although charcoa l  i r o n  p roduc t ion  had 

in c r e a s e d  a n n u a l ly  u n t i l  1890,  and remained high  t h e r e a f t e r ,  i t  d e c l i n e d  

a t  t h i s  p o i n t .  While i t  was not  as  s e v e r l y  e f f e c t e d  as a g r i c u l t u r e  and 

lo g g i n g ,  mining p roduc t ion  l e v e l s  d u r ing  t h e  1920 's  f e l l  t o  t h o s e  o f  t h e  

p r e - C i v i l  War y e a r s  (Dunbar 1970, Karamanski 1984).

Throughout t h e  s tudy  p e r io d  (1870-1920) ,  t h e  h i s t o r y  o f  t h e  e a s t e r n  

h a l f  o f  t h e  Upper P en in s u la  can be seen as one i n c r e a s i n g l y  o r i e n t e d  

around t h e  logg ing  i n d u s t r y .  Although mining may be c o n s id e re d  as 

somewhat s e p a r a t e ,  i t  n o n e t h e l e s s  was dependent  on t h e  logg ing  i n d u s t r y
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f o r  framing t im b e r s  and c h a r c o a l .  A g r i c u l t u r e ,  however,  was almost  

e x c l u s i v e l y  dependent  on t h e  logg ing  i n d u s t r y .  Although no lo n g e r  t h e  

United S t a t e s  l e a d e r  in t im b e r  p ro d u c t io n  Michigan d id  produce s i g n i f i c a n t  

amounts d u r in g  th e  second decade o f  t h e  t w e n t i e t h  c e n t u r y .  However, i t  

was no lo n g e r  an i n d u s t r y  on t h e  r i s e  and lo g g e rs  began t o  l e a v e  t h e  Upper 

P en insu la  f o r  t h e  Northwest  c o a s t  and th e  In land  Empire.  World War I 

c r e a t e d  a f a l s e  demand f o r  p ro d u c t s  o f  a l l  t h r e e  Upper Pen in su la  

i n d u s t r i e s .  At i t s  c o n c lu s io n  and with  t h e  a r r i v a l  o f  t h e  r e c e s s i o n  in  

1920, most lo gg ing  and a g r i c u l t u r a l  v e n tu re s  came t o  a c r a s h in g  h a l t .

This marked t h e  end o f  t h e  Upper P en in s u la  logg ing  i n d u s t r y  as i t  had been 

known s in c e  1870.  Although logg ing  con t inued  dur ing  t h e  1920 's and 1930 's  

i t  was d i f f e r e n t  from t h a t  o f  t h e  boom y e a r s  and was in  t r a n s i t i o n e d  t o  an 

e r a  o f  managed f o r e s t r y  as i s  found to d a y .

Summary

In rev iewing  th e  h i s t o r y  of  t h e  e a s t e r n  Upper P e n i n s u l a ,  i t  i s  

ap p a re n t  t h a t  t h e  reg io n  was i n f l u e n c e d  markedly by t h e  logging  i n d u s t r y .  

Because o f  t h i s ,  s e t t l e m e n t  was p u rp o s iv e ,  with  occupancy of  t h e  reg ion  

s h i f t i n g  in  c o n c e r t  with  changes in  t h e  e x t e n t  and i t e n s i t y  o f  l o g g i n g .  

Moreover,  s i n c e  logg ing  was an e x t r a c t i v e ,  e x p o r t - o r i e n t e d  i n d u s t r y ,  i t  

focused  as much, i f  no t  more s o ,  on p ro c e s s e s  e x t e r n a l  t o  t h e  Upper 

P e n i n s u l a .  These c h a r a c t e r i s t i c s  i n d i c a t e  t h a t  du r ing  t h e  logg ing  e r a  th e  

Upper P e n i n s u l a ' s  f e a t u r e s  matched th o s e  of  t h e  i n d u s t r i a l  f r o n t i e r  model 

developed in Chapter  IV.

Examination of  t h e  i n d u s t r i a l  f r o n t i e r  model draws upon h i s t o r i c a l  

d a t a  u n d e r ly in g  th e  e ven t s  d e s c r ib e d  in  t h i s  c h a p t e r  as  well as  upon 

a r c h a e o lo g ic a l  and envi ronmenta l  d a t a ,  and fo cu ses  upon th e  s p a t i a l ,
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temporal  and o r g a n i z a t i o n a l  p ro c e s s e s  which c h a r a c t e r i z e  i n d u s t r i a l  

f r o n t i e r s .  Should t h e  model succeed in  i n t e g r a t i n g  t h e s e  v a r io u s  d a t a  

i n t o  a l o g i c a l  and s y s t e m a t i c  c o n s t r u c t ,  which p ro v id e s  an unders tand ing  

o f  t h e  e s s e n c e  o f  i n d u s t r i a l  f r o n t i e r s ,  i t  w i l l  a l s o  enhance t h e  

h i s t o r i c a l  p e r s p e c t i v e  o f  t h e  e v e n t s  d e s c r ib e d  in t h i s  c h a p t e r .  F i r s t ,  

however, i t  i s  n ece s s a ry  t o  d i s c u s s  t h e  n a t u r a l  c o n t e x t  w i th in  which th e s e  

e v e n t s  o c c u r r e d .



CHAPTER I I I

THE NATURAL ENVIRONMENT 

I n t r o d u c t io n

This d i s c u s s i o n  o f  t h e  n a t u ra l  envi ronment  of  t h e  s tudy  a rea  

i l l u s t r a t e s  t h e  s e t t i n g  w i th i n  which logg ing  was conduc ted from 1870 t o  

1920. In a d d i t i o n  t o  p ro v id in g  d e s c r i p t i v e  in fo rm a t io n  about  t h e  n a t u r a l  

s e t t i n g  o f  t h e  s tudy  a r e a ,  c e r t a i n  a s p e c t s  o f  a s s o c i a t i o n  among 

envi ronmenta l  f e a t u r e s  a r e  d i s c u s s e d .  In so d o in g ,  genera l  r a t h e r  than  

f i n e  s c a l e  d e s c r i p t i o n s  w i l l  be u sed .  This  approach i s  based on c e r t a i n  

premises  about  t h e  n a t u r e  o f  t h e  environment with  r e s p e c t  to  l a t e  

n in e t e e n t h  c e n tu ry  h i s t o r i c  o c c u p a t io n ,  t h e  o p e r a t i o n  o f  t h e  logg ing  

in d u s t r y  and t h e  v a r i a b l e s  chosen f o r  t h i s  r e s e a r c h .

The l a t e  n in e t e e n t h  c e n t u r y  r e l a t i o n s h i p  between h i s t o r i c  occupa t ion  

and t h e  envi ronment  d i f f e r e d  from t h e  r e l a t i o n s h i p s  between e a r l i e r  

h i s t o r i c  o r  p r e h i s t o r i c  occu p a t io n  and th e  env i ronm en t .  During e a r l i e r  

h i s t o r i c  and p r e h i s t o r i c  t i m e s ,  t h e  s u rv iv a l  o f  human p o p u la t i o n s  depended 

d i r e c t l y  on t h e  a v a i l a b i l i t y  of  s u b s i s t e n c e  m a t e r i a l s  and th e  p o p u l a t i o n s '  

a b i l i t y  t o  s e c u r e  t h e s e  f o r  human u s e .  By t h e  l a t e  n in e t e e n t h  c e n tu ry  

many Euro-American p o p u la t i o n s  no lo n g e r  d i r e c t l y  p rocured  s u b s i s t e n c e  

i tems from th e  lo c a l  env i ronm en t .  When s u b s i s t e n c e  m a t e r i a l s  were 

a v a i l a b l e  l o c a l l y ,  t h e s e  were u t i l i z e d .  When n o t ,  t h e  n e c e s s a ry  i tems 

were shipped i n t o  t h e  a r e a .  Hence, t h e  te chno logy  o f  an i n d u s t r i a l i z e d

39
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s t a t e  s o c i e t y  made i t  p o s s i b l e  t o  i n h a b i t  a r e a s  where t h e  human p o p u la t io n  

exceeded t h e  c a r r y i n g  c a p a c i t y  o f  t h e  lo c a l  env i ro nm en t .

Within t h e  c a p i t a l i s t  world system th e  environment  was something t o  

be e x p l o i t e d  f o r  p r o f i t ,  r a t h e r  than  something from which one d i r e c t l y  

d e r iv e d  s u b s i s t e n c e .  C onsequen t ly ,  s e t t l e m e n t  in  a g iven  a r e a  tended  t o  

be p u r p o s iv e ,  aimed a t  t h e  e s t a b l i s h m e n t  o f  a market  o r  t h e  a c q u i s i t i o n  o f  

a m arke tab le  commodity. Thus ,  t h e  env ironmenta l  pa ram ete r s  a s s o c i a t e d  

with  h i s t o r i c  s e t t l e m e n t  a r e  l i k e l y  t o  be found a t  a f a i r l y  genera l  le ve l  

and may not  have t h e  s i g n i f i c a n c e  th e y  do f o r  e a r l i e r  

h i s t o r i c / p r e - h i s t o r i c  o c c u p a t i o n .  The logg ing  i n d u s t r y ,  which o p e ra ted  on 

a c o s t  m i n i m i z a t i o n / p r o f i t  maximizat ion b a s i s ,  i s  one example of  such an 

o c c u p a t io n .  Within t h i s  c o n t e x t ,  d e c i s i o n s  t o  log  an a r e a  were based on 

th e  p resence  o f  t r e e s  in  s u f f i c i e n t  q u a n t i t y  and a c c e s s i b i l i t y  t o  produce 

t h e  g r e a t e s t  p r o f i t  p o s s i b l e .  T h e r e f o re ,  t h e  p re sen ce  o f  logg ing  camps in 

an a r e a  was t a k e n  t o  be i n d i c a t i v e  o f  t r e e  growth in  s u f f i c i e n t  q u a n t i t y  

and a c c e s s i b i l i t y  t o  be p r o f i t a b l e .  This  was t h e  c a s e  r e g a r d l e s s  o f  t h e  

type  o f  t r e e s  e x p l o i t e d  and t h e  lo c a l  a v a i l a b i l i t y  o f  s u b s i s t e n c e  goods.

Because o f  t h e  c o n s i d e r a t i o n s  mentioned above,  and in  Chapter  IV, t h e  

envi ronmenta l  v a r i a b l e s  used in t h i s  a n a l y s i s  d id  not  in c lu d e  t r e e s  or  

p o t e n t i a l  food s o u rc e s ;  d e t a i l e d  d i s c u s s i o n s  o f  t h e s e  have not  been 

i n c l u d e d .  R a t h e r ,  t h e  aim of  t h i s  c h a p t e r  i s  t o  p rov ide  an u nde rs tand ing  

o f  t h e  l a r g e r  env ironmenta l  s e t t i n g  w i th in  t h e  s tudy  a r e a  and t h e  

a s s o c i a t i o n s  which e x i s t  among c e r t a i n  f e a t u r e s  o f  t h i s  s e t t i n g .

D iscuss ion

While t h e  e a s t e r n  Upper P e n in s u la  was covered by i c e  d u r ing  a l l  fo u r  

o f  t h e  major  g l a c i a l  e p i s o d e s  of  t h e  P l e i s t o c e n e ,  t h e  l a s t  major  g l a c i a l
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p e r i o d ,  t h e  Wisconsinan ,  had t h e  g r e a t e s t  e f f e c t  on t h e  modern land 

s u r f a c e .  I t  was d u r in g  t h e  Por t  Huron s u b s t a g e  o f  t h i s  g l a c i a t i o n  t h a t  

most of  t h e  g l a c i a l  f e a t u r e s  in  t h e  s tudy  a r e a  were formed.  During t h e  

d e g l a c i a t i o n  a number o f  p ro -  and p o s t - g l a c i a l  l a k e s  occupied  t h e  a rea  

w i th in  which t h e  Grea t  Lakes now r e s i d e .  F l u c t u a t i o n s  in  t h e  s i z e  and 

shape o f  t h e s e  l a k e s ,  combined with  changes in  d r a in a g e  p a t t e r n ,  e f f e c t e d  

many p a r t s  o f  t h e  Upper P e n i n s u l a .  Moreover,  r e t r e a t  o f  th e  g l a c i a l  i c e  

i n i t i a t e d  t h e  p ro cess  of  i s o s t a t i c  rebound.  The ongoing n a t u r e  o f  t h i s  

p rocess  caused s h i f t s  in d r a in a g e  and e l e v a t i o n  f o r  a c o n s i d e r a b l e  per iod  

a f t e r  t h e  f i n a l  d i s a p p e a ra n c e  o f  g l a c i e r s  from t h e  re g io n  (Dorr and 

Eschman 1970, Goldman 1976) .

The s u r f a c e  geology o f  t h e  s tu d y  a r e a  m i r r o r s  t h e  e f f e c t  o f  

g l a c i a t i o n  and t h e  p o s t - g l a c i a l  Great  Lakes.  Much o f  t h e  s ou the rn  and 

e a s t e r n  p a r t s  o f  t h e  s tudy  a r e a  a r e  composed o f  l a k e  bed sands with  

i s o l a t e d  end moraines  as well  as  ground moraines  and outwash p l a i n s .  The 

c e n t r a l  p o r t i o n  o f  t h e  s tudy  a r e a  i s  c h a r a c t e r i z e d  by ground moraines  and 

outwash p l a i n s ,  whi le  t h e  n o r th e r n  edge c o n t a in s  t h e  Munising moraine and 

la ke  bed s e d im e n t s .  These g l a c i a l  f e a t u r e s  a f f e c t  t h e  d r a i n a g e ,  

topography  and o t h e r  c h a r a c t e r i s t i c s  of  t h e  modern l a ndsca pe  (Dorr and 

Eschman 1970, Goldman 1976) .

The r e s u l t s  o f  g l a c i a l  a c t i v i t y  on c u r r e n t  landform may be seen 

th rough  an exam ina t ion  o f  each o f  t h e  c o u n t i e s  in t h e  s tu d y  a r e a .  Del ta 

County i s  c h a r a c t e r i z e d  by e l e v a t i o n s  between 580 and 1000 f e e t  above sea 

le v e l  ( a s l ) .  The no r th w es te rn  p a r t s  of  t h i s  county  as well as  t h e  Garden 

P en in su la  a r e  composed o f  moraines  and outwash f e a t u r e s .  The county  as a 

whole i s  r e l a t i v e l y  poo r ly  d ra in e d  with  a number o f  swamps and m arshes .  

Alger  County,  w ith  e l e v a t i o n s  between 600 t o  1000 f e e t  a s l ,  i s  l e v e l  t o
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r o l l i n g  and composed p r i m a r i l y  o f  mora in ic  h igh lands  and la ke  bed 

sedim ents  w ith  swamps and marshes common in  t h e  l e v e l  p a r t s  o f  t h e  coun ty .  

S c h o o l c r a f t  County i s  a g e n e r a l l y  uniform sandy p l a i n ,  with  m ora in ic  

h ig h la n d s  in  t h e  n o r t h .  E l e v a t i o n s  range between 580 and 1000 f e e t  a s l .  

The sandy lowlands  a r e  g e n e r a l l y  poo r ly  d ra in e d  and swamps and marshes a r e  

common (Mar t in  1977).

The c l i m a t e  o f  t h e  s tudy  a r e a  i s  g e n e r a l l y  un i fo rm ,  with  any 

v a r i a t i o n  be ing  d i r e c t l y  a t t r i b u t a b l e  t o  t h e  i n f l u e n c e  o f  t h e  Great  Lakes.  

Average annual  snowfall  v a r i e s  from 130 inches  on t h e  n o r th e rn  c o a s t  to  

100 inches  in l a n d  and 55 inches  nea r  th e  Lake Michigan s h o r e .  Spr ing 

t e n d s  t o  be l a t e  and autumn e a r l y ,  a l though  t h e  l a t t e r  can be de layed  in 

a r e a s  a d j a c e n t  t o  t h e  warmer w a te r s  of  Lake Michigan .  Summertime 

t e m p e r a t u r e s  r a r e l y  exceed 90 deg ree s  F ah ren h e i t  (F) w h i le  w in t e r s  tend  t o  

be co ld  with  approx im ate ly  twenty  days of  below ze ro  (F) t e m p e r a t u r e s .

The growing season  averages  120 days but  v a r i e s  between 80 days in  th e  

i n t e r i o r  t o  140 days nea r  t h e  l a k e s .  The s tu d y  a r e a  r e c e i v e s  

app rox im ate ly  30 inches  o f  r a i n f a l l  each y e a r ,  a l though  numerous l a k e s  and 

e x t e n s i v e  w et lands  cause  much of  t h i s  t o  be l o s t  by e v a p o t r a n s p i r a t i o n .  

However, t h i s  s i t u a t i o n  i s  a m e l io r a te d  because w in te r  snowfall  and the  

subsequen t  s p r i n g  thaw e x t e n s i v e l y  r echa rges  t h e  a q u i f e r s  which occu r  both  

in  g l a c i a l  d r i f t  and in t h e  u n d e r ly in g  bedrock .  In a d d i t i o n  t o  forming an 

a q u i f e r ,  t h e  g l a c i a l  d r i f t  l a y e r  i s  a l s o  r e s p o n s i b l e  f o r  many s u r f a c e  

w a te r  f e a t u r e s .  For example,  t h e  t h i n n e s s  o f  t h i s  d e p o s i t  o v e r ly i n g  

impermeable bedrock o f t e n  r e s u l t s  in  t h e  occu r ren c e  o f  swamps and marshes 

(Berndt  1977, Goldman 1976) .

The r i v e r  systems o f  t h e  s tudy  a rea  a r e  im p o r tan t  t o  unde r s tan d in g  

t h e  h i s t o r i c  occupa t ion  f o r  t h r e e  r e a s o n s .  F i r s t ,  t h e y  provided  an easy
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r o u te  f o r  t h e  t r a n s p o r t a t i o n  o f  people  and goods in l a n d  from th e  c o a s t .  

Second,  t h e y  were v i t a l  f o r  t h e  t r a n s p o r t a t i o n  o f  logs  t o  t h e  c o a s t  from 

t h e  i n t e r i o r .  T h i rd ,  t h e  n a t u r e  o f  t h e i r  d r a in a g e s  a f f e c t e d  th e  l o c a t i o n  

o f  s e t t l e m e n t  in  t h a t  some a r e a s  were s e a s o n a l l y  or  p e r e n i a l l y  too  wet f o r  

o c c u p a t io n .

A c l o s e r  examinat ion  o f  t h e s e  r i v e r  sy s tem s ,  based  upon th e  work of  

Berndt  (1977) ,  Goldman (1976) and Mart in (1977) ,  r e v e a l s  t h a t  th e y  have 

r e l a t i v e l y  small w a te r sheds  and la c k  th e  d e n d r i t i c  p a t t e r n  t y p i c a l  of  well 

developed d r a in a g e  s y s t e m s .  Moreover,  t h e  d r a in a g e  d i v i d e  i s  c l o s e r  t o  

t h e  Lake S u p e r io r  sho re  than  t o  t h e  Lake Michigan s h o r e ,  which r e s u l t s  in 

t h e  upper  r eac h es  o f  t h e  Lake Michigan d ra in a g e  be ing  s lu g g i s h  and 

d i f f i c u l t  t o  t r a c e  (F ig u re  4 ) .

Alger  County s t r a d d l e s  t h e  d r a in a g e  d i v i d e  and i t s  r i v e r s  and s treams 

f low in  bo th  d i r e c t i o n s .  Those f lowing i n t o  Lake S u p e r io r  a r e  r e l a t i v e l y  

s h o r t  and f low f a i r l y  r a p i d l y ,  w h i l e  r i v e r s  and s t ream s  f lowing  i n t o  Lake 

Michigan a r e  l o n g e r  and f low more s l u g g i s h l y  . They f r e q u e n t l y  f low 

th rough  t h e  numerous swamps, marshes and l a k e s  which c h a r a c t e r i z e  t h e  

s o u th e rn  p a r t s  of  t h e  co u n ty .

The M an is t ique  River  d r a in a g e  i s  t h e  p r i n c i p a l  r i v e r  system in 

S c h o o l c r a f t  County,  a l s o  c h a r a c t e r i z e d  by swamps, marshes and l a k e s .

These f e a t u r e s  a r e  p a r t i c u l a r l y  n o t i c e a b l e  in t h e  upper p o r t i o n s  o f  t h e  

M anis t ique  d r a in a g e  where a r e a s  between s t ream s  can remain permanently  

covered by w a t e r ,  i n d i c a t i n g  t h e  g l a c i a l  d r i f t ' s  c a p a c i t y  t o  hold w a te r  as 

well as  t h e  inadequacy o f  t h e  M anis t ique  d r a i n a g e .

D el ta  County c o n t a i n s  a number of  r i v e r s  and s t r e a m s ,  most of  which 

f low i n t o  t h e  Bays de Noc o f  Lake Michigan,  whi le  o t h e r s  a r e  components of  

d r a in a g e s  t h a t  f low i n t o  o t h e r  c o u n t i e s .  Many o f  t h e s e  r i v e r s  occupy
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FIGURE 4

MAJOR DRAINAGES IN THE STUDY AREA
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g l a c i a l  d r a in a g e  channe ls  and ,  as  e l s e w h e re ,  t h e s e  d r a in a g e s  a r e  

undeveloped w i th  f r e q u e n t  l a k e s ,  swamps and m a rshes .  P r in c i p a l  r i v e r s  o f  

t h e  county a r e  t h e  W h i t e f i s h ,  t h e  Escanaba,  t h e  Rapid ,  and t h e  Days.

The Upper P en in su la  e x i s t s  in  a t r a n s i t i o n a l  zone in  te rms o f  t h e  

p l a n t  and animal communit ies  t h e r e .  To th e  n o r th  l i e s  t h e  Canadian B i o t i c  

P ro v in c e ,  w h i le  t o  t h e  sou th  l i e s  t h e  C a r o l in i a n  B i o t i c  P ro v in ce .  

E c o l o g i s t s ,  such as S h e l fo rd  (1 9 7 4 ) ,  whose work i s  t h e  b a s i s  o f  t h e  

fo l lo w in g  d i s c u s s i o n ,  have termed t h i s  p a r t i c u l a r  t r a n s i t i o n a l  reg ion  th e  

Lake F o re s t  z o n e - c h a r a c t e r i z e d  p r i m a r i l y  by maple-beech-hemlock f o r e s t  

c o - o c c u r r i n g  with  pine-hemlock f o r e s t .

Dominant s p e c i e s  in  t h e  maple-beech-hemlock f o r e s t  in c luded  sugar  

maple ,  y e l lo w  b i r c h  and b eec h .  Minor s p e c i e s  a r e  r e p r e s e n t e d  by hemlock,  

w h i te  p in e  and sp ruce -ba lsam  f i r .  Elm, basswood and ash occur when lo c a l  

c o n d i t i o n s  w a r r a n t .  Lower s t o r i e s  in  t h e  f o r e s t  c o n t a in  a v a r i e t y  of  

sh rubs  and herbaceous  s p e c i e s ,  i n c l u d i n g  s p i c e b u s h ,  chokebe r ry  and 

jewel weed.  The dominant t r e e  s p e c i e s  in  t h e  pine-hemlock f o r e s t  in c lu d e  

w hi te  p i n e ,  red  p i n e ,  hemlock and j a c k  p i n e .  Lower s t o r i e s  in t h e  f o r e s t  

a r e  c h a r a c t e r i z e d  by a v a r i e t y  o f  sh rubs  and herbaceous  s p e c i e s ,  among 

them, Laborador  t e a ,  bu n ch b e r ry ,  mountain a s h ,  s t a r f l o w e r ,  s a r s a p a r i l l a ,  

b i l b e r r y ,  h oneysuck le ,  and l i c h e n .

The Lake F o re s t  zone i s  a l s o  c h a r a c t e r i z e d  by a v a r i e t y  o f  wate r  

f e a t u r e s  i n c l u d i n g  swamps, bogs ,  r i v e r s / s t r e a m s ,  i n l a n d  la k es  and Great  

Lakes.  With t h e  o cc a s io n a l  e x c e p t io n  o f  t h e  Grea t  Lakes s h o r e s ,  t h e  

b i o t i c  communit ies  a s s o c i a t e d  with  t h e s e  f e a t u r e s  d u p l i c a t e  t h o s e  o f  th e  

f o r e s t  w i th i n  which th e y  o c c u r .  Timber s p e c i e s  a s s o c i a t e d  with  t h e s e  

w e t t e r  a r e a s  in c lu d e  w hi te  c e d a r ,  b lack  s p r u c e ,  t a m arack ,  a spen ,  b i r c h  and 

balsam f i r .  Lower s t o r y  growth i s  a l s o  more a q u a t i c  in  n a t u r e  ( e . g .  w a te r
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l i l i e s ,  c a t t a i l s ,  marsh g r a s s ,  sphagnum moss) w hi le  s t i l l  c o n t a in in g  

v e g e t a t i o n  common t o  t h e  major  su r round ing  f o r e s t .

The a s s o c i a t i o n  o f  t h e  b a s i c  d r a in a g e  p a t t e r n s ,  s u r f a c e  geology and 

f o r e s t  growth p rov ide  a more complete  unde r s tan d in g  o f  t h e  s tudy  a r e a .  

Although t h e  f o r e s t  i s  c u r r e n t l y  s u c c e s s i o n a l l y  modern growth ( i . e .  pos t  

logg ing  e r a ) ,  i t  i s  assumed t h a t  i t  bea r s  some resemblance  t o  t h e  

p r e - s e t t l e m e n t  growth ( i . e .  p r e - l o g g i n g / l o g g i n g  e r a ) .  Moreover,  because  

f o r e s t  growth w i l l  no t  be used as a v a r i a b l e  in  t h i s  r e s e a r c h ,  t h i s  

approx im at ion  i s  a c c e p ta b l e  f o r  pu rposes  o f  t h i s  s t u d y .

D iscuss ion  of  envi ronmenta l  a s s o c i a t i o n  i s  drawn from landform based 

envi ronmenta l  a s s o c i a t i o n s  developed  by t h e  United S t a t e s  F o re s t  S e rv ic e  

(Burghard t  and Wigger 1978) and from th e  work o f  Berndt  (1977) .  Each 

a s s o c i a t i o n  i s  reviewed on th e  b a s i s  of  l andform ,  s o i l  c h a r a c t e r i s t i c s ,  

d r a in a g e  and predominant  f o r e s t  t y p e .  By p r e s e n t i n g  t h e s e  env ironmenta l  

c h a r a c t e r i s t i c s  in t h i s  way i t  i s  p o s s i b l e  t o  i d e n t i f y  t h e  type s  o f  

s e t t i n g s  in  which h i s t o r i c  o c c u p a t io n ,  e s p e c i a l l y  t h a t  a s s o c i a t e d  with  t h e  

logg ing  f r o n t i e r ,  would have o c c u r r e d .  Moreover,  t h e  r e l a t i o n s h i p s  

between landform and s o i l  c h a r a c t e r i s t i c s  would impact d i r e c t l y  upon th e  

s i t i n g  o f  lo g g in g  camps and o t h e r  s e t t l e m e n t s  because  t h e s e  two 

envi ronmenta l  c h a r a c t e r i s t i c s  e f f e c t  d r a i n a g e ,  t r a n s p o r t a t i o n ,  s a n i t a t i o n ,  

b u i l d i n g  c o n d i t i o n s  and t h e  o v e r a l l  h a b i t a b i l i t y  o f  t h e  a r e a .

The f i r s t  a s s o c i a t i o n  i s  t h a t  o f  moraines  covered by g l a c i a l  outwash 

which range from leve l  t o  r o l l i n g  t o  s t e e p .  Medium sands  with pocke ts  o f  

g rave l  and o rg a n ic  s o i l  a r e  t h e  pr im ary s o i l s  a s s o c i a t e d  with  t h i s  

la ndfo rm .  Although most o f  t h e  s o i l s  have a well developed  o rgan ic  

s u r f a c e  l a y e r ,  n a t u r a l  f e r t i l i t y  i s  low and t h e  s o i l  i s  s u b j e c t  t o  wind 

e r o s i o n .  The up lands  tend  t o  be e x c e s s i v e l y  t o  well d r a in e d  c o n t r a s t i n g
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w ith  th e  p o o r ly  d ra in e d  low ly i n g  a r e a s .  Northern hardwoods (m a p le -b i r c h -  

beech) w i th  red  p ine  a r e  t h e  predominant  t r e e  t y p e .  Hemlock, s p r u c e - f i r  

and aspen occur  as i n c l u s i o n s  w i th i n  t h e  l a r g e r  f o r e s t .

G lac ia l  outwash sands  a r e  c h a r a c t e r i z e d  by low, r o l l i n g  h i l l s  and 

g r a d u a l l y  s lo p in g  le ve l  p l a i n s .  S o i l s  a r e  g e n e r a l l y  medium sand with 

g rave l  p o c k e t s .  Areas n e a r  l a k e  beds a r e  lo w er ,  c o n t a in  c l a y ,  s t r a t i f i e d  

sands  and s i l t ,  and a r e  p o o r ly  d r a i n e d .  Other than  t h e s e  a r e a s ,  t h e  

remainder te n d  t o  be e x c e s s i v e l y  d r a i n e d .  The predominant  t im b e r  t y p e  i s  

j a c k  p in e  mixed with  red  maple,  w h i te  b i r c h  and a sp en .

Various  l a c u s t r i n e  d e p o s i t s  composed o f  s i l t s  and c l a y s  o c c a s s i o n a l l y  

o v e r l a i n  by sand o r  loamy sand were d e r iv e d  from g l a c i a l  l a k e s .  The 

topography  i s  g e n e r a l l y  f l a t  t o  g e n t l y  s lo p in g  and t h e  d r a in a g e  i s  

somewhat poor t o  poor and ponded w a te r  i s  common. Timber s p e c i e s  in c lu d e  

a s p e n ,  balm o f  g i l e a d ,  s p r u c e - f i r ,  red  maple ,  w hi te  b i r c h  and ta m arack .

The w e t t e s t  a r e a s  u s u a l l y  c o n t a in  swamp c o n i f e r s  ( c e d a r ,  b lack  s p ru c e ,  

t a m a r a c k ) .

Both h igh and low r e l i e f  s e t t i n g s  c h a r a c t e r i z e  t h e  moraines  which 

cover  l i m e s to n e  bedrock .  In t h e  fo rm er ,  t h e  topography  i s  g e n t l y  r o l l i n g  

t o  s t e e p  in  more h e a v i ly  d i s s e c t e d  a r e a s .  Boulders a r e  s c a t t e r e d  about  

t h e  l a n d s c a p e .  S o i l s  a r e  p r i m a r i l y  loams and sandy loams,  a l though  some 

s t r a t i f i e d  sand and gravel  outwash d e p o s i t s  o c c u r ,  as  do kames and e s k e r s .  

The upland a r e a s  a r e  well  d r a i n e d ,  while  d e p r e s s io n s  a r e  somewhat poor ly  

t o  p oo r ly  d r a i n e d .  Northern hardwoods,  s p r u c e - f i r ,  a s p e n ,  paper  b i r c h  and 

i n c l u s i o n s  o f  hemlock and ye l low  b i r c h  a r e  t h e  dominant  t im b e r  s p e c i e s .

In t h e  c a s e  o f  t h e  low r e l i e f  s e t t i n g ,  t h e  topography i s  l e v e l  and 

d r a in a g e  ranges  from somewhat poor t o  poo r .  As with  t h e  high r e l i e f  

s e t t i n g ,  s o i l s  a r e  p r i m a r i l y  loams and sandy loams,  a l though  in  t h i s  case
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th e y  more f r e q u e n t l y  c o n t a in  g ravel  and c o b b l e s .  D epress ions  o f t e n  

c o n ta in  o r g a n ic  s o i l ,  s i l t ,  c l a y  and sandy d e p o s i t s ;  bedrock f r e q u e n t l y  

occurs  a t  t h e  s u r f a c e .  In a r e a s  a long  th e  Grea t  Lakes s and /g rave l  beach 

r i d g e s  a r e  common, u s u a l l y  c o n t a i n i n g  o rg an ic  d e p o s i t s  between t h e  r id g e s  

and g e n e r a l l y  b e t t e r  d r a i n e d .  Timber s p e c i e s  in c lu d e  w hi te  c e d a r ,  

b a l s a m - f i r ,  a sp en ,  balm o f  g i l e a d ,  w h i te  b i r c h  and s p r u c e .

Moraines over  s ands tone  bedrock sha re  some f e a t u r e s  common with  th o s e  

over  l i m e s t o n e .  Topography te n d s  t o  be v a r i e d ,  with  f a i r l y  s t e e p  s lopes  

and in some a r e a s  bedrock i s  p r e s e n t  on t h e  s u r f a c e .  S o i l s  a r e  p r i m a r i l y  

sandy loams with  some sand and g rave l  d e p o s i t s  o c c u r r i n g  in outwash a r e a s .  

Organic s o i l s  occur  in somewhat poo r ly  t o  poor ly  d r a in e d  d e p r e s s io n s  and 

o t h e r  low ly i n g  a r e a s .  Upland a r e a s  a re  well  d r a i n e d .  Timber s p e c i e s  a re  

n o r th e rn  hardwoods with  i n c l u s i o n s  o f  s p r u c e - f i r  and hemlock.

The nex t  a s s o c i a t i o n  occu rs  p r i m a r i l y  with  g l a c i a l  l a k e  beds and 

d r a in a g e  ways and c o n s i s t s  o f  sandy r id g e s  with  i n t e r v e n i n g  o rgan ic  

d e p o s i t s  which p a r a l l e l  waterways and th e  Great  Lakes s h o r e l i n e s .  The 

r id g e s  a r e  composed o f  sandy s o i l s ,  whi le  t h e  i n t e r s t i t i a l  a r e a s  c o n t a in  a 

m ix ture  o f  sandy and o rg a n ic  s o i l s  with  o c ca s io n a l  i n c l u s i o n s  of  s i l t  and 

c l a y .  The r i d g e s  a r e  e x c e s s i v e l y  t o  well d ra in e d  w h i le  t h e  lowlands a r e  

poor ly  t o  very  poor ly  d r a i n e d .  Jack p in e ,  whi te  p ine  and b a l s a m - f i r  a r e  

t h e  dominant t im be r  s p e c i e s  on t h e  r i d g e s ,  with  c e d a r ,  a spen ,  and b lack  

sp ruce  o c c u r r i n g  in t h e  lo w la n d s .

Sand dunes occur  along  t h e  Grea t  Lakes s h o r e l i n e s  and in a r e a s  of  

g l a c i a l  l a k e  s h o r e s .  They a r e  c h a r a c t e r i z e d  by e x c e s s i v e l y  t o  well 

d ra ined  sandy s o i l s ,  with  p o o r ly  d r a in e d  mineral  and o rg a n ic  s o i l s  

o c c u r r i n g  between th e  dunes .  S i l t  and c l a y  a r e  s c a t t e r e d  th roughou t  t h e s e
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lower a r e a s .  Major t im ber  s p e c i e s  on t h e  dunes a r e  n o r th e rn  hardwoods, 

a s p en ,  paper  b i r c h  and j a c k  p i n e ,  with  lowlands  c h a r a c t e r i z e d  by swamp 

c o n i f e r s .

Throughout t h i s  d i s c u s s i o n  t h e r e  has been f r e q u e n t  mention o f  o rg an ic  

d e p o s i t s .  These d e p o s i t s  occur  p r i m a r i l y  in  low l y i n g  a r e a s ,  such as 

g l a c i a l  l a k e  bed s ,  k e t t l e  d e p r e s s i o n s ,  d r a in a g e  c hanne ls  and s i m i l a r  a r e a s  

and vary  in  s i z e  and shape depending upon lo c a l  c o n d i t i o n s .  Topography 

a s s o c i a t e d  with  o rgan ic  d e p o s i t s  i s  l e v e l  and th e  d r a in a g e  i s  poor t o  very  

p oo r .  S o i l s  a r e  o f  two genera l  t y p e s :  sphagnum pea t  and decomposed muck.

The former  t e n d  t o  be very  ac id  and occur  most f r e q u e n t l y  in a s s o c i a t i o n  

with  sandy outwashes and m ora ines ,  w hi le  t h e  l a t t e r  vary  in a c i d i t y .  

S tanding  w ate r  i s  common in  both  ty p e s  o f  s o i l  th ro u g h o u t  much o f  t h e  

y e a r .  The p e a t  s o i l s  u s u a l l y  su p p o r t  b lack  sp ruce  and ja c k  p ine  along 

with  marsh p l a n t s  w hi le  muck s o i l s  suppo r t  swamp c o n i f e r s  with  w h i te  ceda r  

be ing  most common.

In summmary, t h e  Upper P en in s u la  was g r e a t l y  a f f e c t e d  by g l a c i a l  and 

p os t  g l a c i a l  even ts  which were r e s p o n s i b l e  f o r  most o f  t h e  landfo rm s ,  

s o i l s  and d r a in a g e  p a t t e r n s  in  t h e  s tudy  a r e a .  Landforms a r e  v a r i a b l e ,  

bu t  s o i l s  a r e  c o n s i s t a n t l y  sand ,  sandy loam o r  loam. Organic s o i l s  occur  

a t  lower e l e v a t i o n s  and in t h e  v a r io u s  d e p r e s s io n s  t h a t  e x i s t  a c r o s s  a l l  

l a nd fo rm s .  The d r a in a g e  a s s o c i a t e d  with  most of  t h e s e  i s  poor enough t o  

r e s u l t  in ponded wate r  th ro u g h o u t  t h e  y e a r .  Uplands a r e  b e t t e r  d ra in e d  

and a s s o c i a t e d  with  n o r th e rn  hardwoods, s p r u c e - f i r ,  a s p en ,  and p i n e .  

Lowlands u s u a l l y  c o n ta in  swamp c o n i f e r s ,  aspen and some p in e .
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Conclusions

The d i s c u s s i o n  o f  t h e  n a t u r a l  envi ronment in t h i s  c h a p t e r  has 

i l l u s t r a t e d  s e v e ra l  im p o r tan t  c h a r a c t e r i s t i c s  o f  t h e  s tudy  a r e a .  Although 

r e l a t i v e l y  uniform in c l i m a t e ,  t h e  s tudy  a r e a  i s  c h a r a c t e r i z e d  by a 

v a r i e t y  o f  landforms and w a te r  r e l a t e d  f e a t u r e s .  While some o f  t h e s e  

landforms and t h e i r  a s s o c i a t e d  s o i l s  and v e g e t a t i o n  occu r  over  broad 

ex p an s es ,  w i th i n  t h e s e  expanses  t h e r e  can be c o n s i d e r a b l e  v a r i a t i o n  

because  o f  commonly o c c u r r i n g  a q u a t i c  f e a t u r e s .  Not on ly  do th e s e  

f e a t u r e s  c r e a t e  lo c a l  v a r i a t i o n  in  v e g e t a t i o n ,  but  t h e i r  a c t i o n  th rough  

t im e  a l s o  c r e a t e d  lo c a l  d i f f e r e n c e s  in e l e v a t i o n .  Moreover, t h e s e  

envi ronmenta l  c h a r a c t e r i s t i c s ,  p a r t i c u l a r l y  th o s e  a s s o c i a t e d  with  w a te r ,  

landform and s o i l  t y p e ,  cou ld  a f f e c t  t h e  n a t u r e  o f  t h e  h i s t o r i c  occupa t ion  

o f  t h e  s tu d y  a r e a .  I t  i s  from th e s e  t h a t  envi ronmenta l  v a r i a b l e s  w i l l  be 

developed f o r  use in  t h e  a n a l y s i s  fo t h e  Upper P en in su la  logging  f r o n t i e r .



CHAPTER IV

MODEL AND HYPOTHESES

This c h a p t e r  p r e s e n t s  a model o f  t h e  i n d u s t r i a l  f r o n t i e r  and a s e r i e s  

o f  hypo theses  drawn from t h i s  model .  Also in c luded  i s  a review of  

p rev ious  r e s e a r c h  in  t h e  s tudy  a r e a  which s e rv es  as background f o r  t h e  

development o f  t h e  model .

P rev ious  Research

I n i t i a l  r e s e a r c h  i n t o  t h e  s e t t l e m e n t  p a t t e r n  o f  t h e  Upper P enn insu la  

lo gg ing  i n d u s t r y  was conducted  by Mart in  (1977) who analyzed  f o r t y - f i v e  

s i t e s  l o c a t e d  in t h e  East  Unit o f  t h e  Hiawatha National  F o r e s t .  Beyond 

conc lud ing  t h a t  sawmil ls  te nded  t o  be l o c a t e d  c l o s e  t o  w a te r ,  Mart in  could 

not  d e f i n e  any r e l a t i o n s h i p  between s i t e  l o c a t i o n  and env ironmenta l  

f e a t u r e s .  She d id  s u g g e s t ,  however,  t h a t  f u t u r e  a r c h a e o lo g ic a l  work in 

t h e  Hiawatha N ational  F o r e s t  should  be based on Eco log ica l  Land Units  

(ELU's) ,  t h e  b a s i c  land  u s e / p l a n n i n g  u n i t s  o f  t h e  United S t a t e s  F o re s t  

S e r v i c e .  Mar t in a l s o  posed hypotheses  r e g a rd in g  s i t e  l o c a t i o n  

( p r e h i s t o r i c  and h i s t o r i c )  in  t h e  Hiawatha National  F o r e s t  (Mart in 1977).

In 1979 Lovis (1979) t e s t e d  M a r t i n ' s  h y p o th e s e s .  His a r c h a e o lo g ic a l  

sampl ing  frame was based upon ELU's,  as sugges ted  by M ar t in .  Although th e  

sample s i z e  was q u i t e  small  t h e  i d e n t i f i e d  a r c h a e o l o g i c a l  s i t e s  

r e p r e s e n t e d  bo th  t h e  Eas t  and West U n i t s .  In g e n e r a l ,  t h e  a u th o r  found a
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h ig h l y  v a r i a b l e  r e l a t i o n s h i p  between ELU's and s i t e  f r e q u e n c y ,  with  t h e  

e xce p t ion  t h a t  ELU 4 c o n ta in e d  t h e  l a r g e s t  mean s i t e  d e n s i t y  in  both  t h e  

East  and West Uni ts  o f  t h e  Hiawatha National  F o r e s t .  Moreover,  c e r t a i n  

v a r i a b l e s  were not  as  s e n s i t i v e  t o  logg ing  camp l o c a t i o n s  as when used f o r  

p r e h i s t o r i c  s i t e s  (Lovis 1979) .

Problems encoun te red  in t h e s e  e a r l i e r  s t u d i e s  may be grouped i n t o  

t h r e e  c a t e g o r i e s :  sample s i z e ,  n o n - e x c l u s i v i t y  o f  a t t r i b u t e s  and v a r i a b l e  

s e l e c t i o n .  M a r t i n ' s  sample o f  45 was not  on ly  small bu t  a l s o  was 

r e s t r i c t e d  t o  t h e  Eas t  U n i t .  L ov i s '  sample o f  32 was more even ly  

d i s t r i b u t e d  but  was s t i l l  s m a l l .  D iv id ing  t h i s  i n t o  Eas t  and West Unit 

su b - sa m p le s ,  t h e i r  s i z e  becomes even s m a l l e r .  Because of  small s i z e ,  on ly  

a l i m i t e d  amount o f  s t a t i s t i c a l  in fo rm a t io n  can be o b ta in e d  from th e s e  

samples (Lovis 1979, M art in  1977).

Non-mutual e x c l u s i v i t y  o f  t h e  envi ronmenta l  a t t r i b u t e s  d e f i n i n g  t h e  

ELU's i s  t h e  second d i f f i c u l t y .  This  a t t r i b u t e  s i m i l a r i t y  among ELU's 

ranges  from mutual e x c l u s i v i t y  (having  0 per  c e n t  common a t t r i b u t e s )  t o  

being f a i r l y  s i m i l a r  (havng up t o  75 per  c e n t  common a t t r i b u t e s ) .  A 

s i t u a t i o n  where d i s t i n c t i o n s  between sampling u n i t s  a r e  b l u r r e d  t o  vary ing  

degrees  i s  no t  conducive t o  t h e  p ro d u c t io n  o f  p r e c i s e  a n a ly se s  a n d /o r  

c l e a r l y  d e f in e d  p r e d i c t i v e  c r i t e r i a .

F i n a l l y ,  t h e  v a r i a b l e s  used in  t h e s e  s t u d i e s  were d e r iv e d  from 

prev ious  work in  t h e  l o c a t i o n a l  a n a l y s i s  o f  p r e h i s t o r i c  s i t e s .  I t  was 

assumed t h a t  v a r i a b l e s  im p o r ta n t  t o  p r e h i s t o r i c  s i t e  l o c a t i o n  would a l s o  

be im p o r tan t  t o  h i s t o r i c  s i t e  l o c a t i o n .  The i n c o n c l u s i v e  a n d /o r  equivocal  

r e s u l t s  o b t a in e d  from th e  a n a l y s e s  performed with  small  samples c a s t  some 

doubt on t h i s  assumpt ion (Lovis 1979,  Mart in  1977).
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Karamanski (1984) and Weir and R u t t e r  (1985) conducted two a d d i t i o n a l  

major  r e s e a r c h  p r o j e c t s  in  which th e y  had t h e  advan tage  of  a s i g n i f i c a n t l y  

l a r g e r  d a t a  base  than  e i t h e r  Lovis or  M ar t in .  T h e i r  p r o j e c t s  r evea led  

t h a t  t h e  West Unit  o f  t h e  Hiawatha National  F o re s t  c o n t a in s  a l a r g e r  

p ro p o r t i o n  o f  logg ing  f r o n t i e r  s i t e s  t h a t  t h e  Eas t  U n i t ,  making i t  t h e  

more s u i t a b l e  a rea  f o r  r e s e a r c h  i n t o  t h i s  f r o n t i e r .

K aramansk i 's  (1984) r e s e a r c h  was p r i m a r i l y  h i s t o r i c a l ,  des igned  to  

l o c a t e  and a n a ly z e  a l l  a v a i l a b l e  h i s t o r i c a l  documenta t ion  on t h e  logg ing  

f r o n t i e r  o f  M ich igan ' s  Upper P e n i n s u l a .  The r e s e a r c h  provided  a 

h i s t o r i c a l  framework f o r  t h e  Upper Pen in su la  d u r in g  t h e  l a t e  n in e t e e n t h  

and e a r l y  t w e n t i e t h  c e n t u r i e s  and l e d  t o  th e  d i s c o v e r y  o f  a number o f  new 

s i t e s .  Karamanski a l s o  f i e l d  t e s t e d  a sample of  s i t e s  l o c a t e d  i n i t i a l l y  

th rough  documentary so u rces  and performed a l o c a t i o n a l  a n a l y s i s  of  logg ing  

camps (Karamanski 1984) .

The l o c a t i o n a l  a n a l y s i s  had two o v e r a l l  g o a l s :  t o  de termine  i f  camp

s i t e s  were randomly d i s t r i b u t e d  over  t h e  l a n d s c a p e ,  and t o  de te rm ine  i f  

th e y  f e l l  i n t o  some p a t t e r n  over  t i m e .  Karamanski th e n  proposed th e  

i n v e s t i g a t i o n  o f  two s e t s  o f  v a r i a b l e s  he b e l i e v e d  im por tan t  t o  t h e  

e x p l a n a t i o n  o f  p a t t e r n i n g :  d i s t a n c e  t o  n e a r e s t  n a v ig a b le  w ate r  s o u r c e ,  and 

p e rc e n ta g e  o f  s i t e s  l o c a t e d  in  v a r io u s  env i ronm enta l  zones .  This a n a l y s i s  

was conf ined  t o  t h e  West U n i t ,  w i th  a t o t a l  sample s i z e  of  195 logging  

camps d iv i d e d  among t h r e e  temporal  p e r i o d s :  White Pine  1838-1890 (31 ) ,

Hardwood 1890-1937 (147) and Pulpwood 1938 t o  p r e s e n t  ( 4 1 ) .

Karamanski (1984) used t h e  n e a r e s t  ne ighbor  s t a t i s t i c  in  h i s  

l o c a t i o n a l  a n a l y s i s .  He f i r s t  computed t h i s  measure f o r  a l l  logg ing  camp 

s i t e s  in  t h e  sample and th e n  f o r  t h e  camp s i t e s  w i th i n  each of  t h e  t h r e e  

temporal  p e r i o d s .  His r e s u l t s  were s t a t i s t i c a l l y  s i g n i f i c a n t  f o r  each of
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t h e  fou r  c a t e g o r i e s .  For t h e  t o t a l  sample (R=.78) a t endency  toward 

randomness was s u g g e s te d .  For t h e  subsamples ,  t h e  R va lues  te nded  t o  be 

i n t e r m e d i a t e  between c l u s t e r e d  and random (P ine  .531 ,  Hardwood .686,  

Pulpwood .621) (Karamanski 1984) .

Karamanski o f f e r e d  two p o s s i b l e  e x p l a n a t i o n s  f o r  t h i s  p a t t e r n .  The 

f i r s t  m a in ta ined  t h a t  p ine  t im b e r  may have been a v a i l a b l e  on ly  in  very  

l a r g e ,  i s o l a t e d  s t a n d s .  This  would r e s u l t  in  t h e  e s t a b l i s h m e n t  o f  a 

number o f  camps w i th in  a s tand  b e fo re  i t s  t im b e r  was e x h a u s te d ,  t h e re b y  

c r e a t i n g  a c l u s t e r i n g  e f f e c t .  S ince  hardwood s t a n d s  were more randomly 

d i s t r i b u t e d ,  hardwood e r a  camps would a l s o  be randomly d i s t r i b u t e d .  The 

second e x p l a n a t i o n  focused  on t r a n s p o r t a t i o n :  t h e  p ine  e ra  camps would

c l u s t e r  around n av ig ab le  w a te r  s o u r c e s ,  while  t h e  l o c a t i o n  o f  hardwood 

camps would be more random s i n c e  th e y  were not  dependent  upon wate r  

t r a n s p o r t  (Karamanski 1984).

Although Karamanski 's  i n i t i a l  e x p l a n a t i o n  appeared p l a u s i b l e ,  f u r t h e r  

examinat ion  r e v e a l s  some c o n t r a d i c t i o n s .  Karamanski m a in ta ined  t h a t  

hardwood in  t h e  s tudy  a r e a  e x i s t e d  in  s m a l l ,  randomly d i s t r i b u t e d  p a t c h e s ,  

whi le  t h e  p ine  occur red  in  l a r g e ,  i s o l a t e d  s t a n d s ,  which accounted f o r  t h e  

d i s t r i b u t i o n  of  p ine  and hardwod camps.  However, t h i s  p a r t i c u l a r  

c o n c lu s io n  on ly  p a r t i a l l y  f i t  w ith  t h e  f o r e s t  d i s r i b u t i o n  in t h e  s tudy  

a r e a .  Th is  co n c lu s io n  was a p p r o p r i a t e  f o r  p i n e ,  which e x i s t e d  in l a r g e  

s t a n d s .  In te rms o f  hardwood,  however, t h e r e  were d i f f e r e n c e s  between 

Karamanski 's  co n c lu s io n s  and t h e  a c tu a l  f o r e s t  d i s t r i b u t i o n .  Karamanski 

m a in ta ined  t h a t  hardwoods e x i s t e d  in  small i s o l a t e d  s t a n d s ,  a p r o p o s i t i o n  

which did  not  f i t  t h e  f o r e s t  c h a r a c t e r i s t i c s  because  t h e r e  was a l a r g e r
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amount o f  hardwood f o r e s t  th a n  p in e  f o r e s t  in t h e  a r e a .  Karamanski 's  

argument i s  r endered  more im p la u s ib l e  when t h e  e f f e c t  o f  wate r  f e a t u r e s  i s  

c o n s i d e r e d .

Karamanski posed an a l t e r n a t e  e x p l a n a t i o n  f o r  t h i s  p a t t e r n .  Pine 

camps were c l u s t e r e d  because  o f  t h e i r  dependence on w a te r  f o r  t r a n s p o r t ,  

w h i le  hardwood camps were more randomly d i s t r i b u t e d  because  th e y  d id  not  

depend on w a te r  t r a n s p o r t a t i o n .  However, when he analyzed  d i s t a n c e  t o  

n e a r e s t  n a v ig a b le  w ate r  f o r  both  p ine  and hardwood e r a  camps he found t h a t  

hardwood camp s i t e s  were l o c a t e d  more c l o s e l y  t o  n a v ig a b le  w a te r  than  pine  

camp s i t e s ,  r e f u t i n g  h i s  own arguement (Karamanski 1984) .

As e x p l a n a t i o n ,  Karamanski p o i n t s  ou t  t h a t  t h e  p in e  logg ing  camps 

could  be some d i s t a n c e  away from n av ig ab le  w a te r ,  with  t h e  lo gs  

t r a n s p o r t e d  over  i c e  roads t o  a s t a g i n g  a r e a  a d j a c e n t  t o  th e  s t r e a m .

While t h i s  argument i s  p l a u s i b l e ,  i t  has l i m i t a t i o n s .  Fur the rm ore ,  t h e r e  

a r e  problems with  Karamansk i 's  i n t e r p r e t a t i o n  of  t h e  mean d i s t a n c e  to  

n e a r e s t  n a v i g a b le  wate r  measures p r e s e n te d  in  Table 7 (1984 :148 ) .  In t h e  

ca s e  of  p ine  camps,  t h e  s t a n d a rd  d e v i a t i o n  exceeds t h e  mean, w h i le  f o r  

hardwood camp s i t e s ,  t h e  s t a n d a r d  d e v i a t i o n  ( .4 2 )  e f f e c t i v e l y  eq u a l s  t h e  

mean ( . 4 4 ) .  These measures i n d i c a t e  t h a t  t h e  s e t  o f  d i s t a n c e s  used f o r  

t h e  a n a l y s i s  do not  conform t o  t h e  normal d i s t r i b u t i o n  and t h e r e f o r e  

cannot  be used as r e p r e s e n t a t i v e  measures o f  e i t h e r  sample .  Had 

Karamanski i n v e s t i g a t e d  t h i s  phenomenon f u r t h e r  perhaps  he could  have been 

o b ta in ed  some use fu l  in fo rm a t io n  (Alder  and R o e s s le r  1972,  Bryant  1913, 

Karamanski 1984) .

In h i s  f i n a l  a n a l y s i s  Karamanski ana lyzed  th e  r e l a t i o n s h i p  between 

s i t e  l o c a t i o n  and land t y p e .  Using c h i - s q u a r e  (A=0.05,  df=18) he 

a s c e r t a i n e d  t h a t  56.4 pe r  c e n t  o f  a l l  lumber camp s i t e s  were l o c a t e d  on
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moraines  covered  by g l a c i a l  ou twash.  However, t h i s  a n a l y s i s  was performed 

only  on t h e  t o t a l  sample so t h a t  t h e r e  were no o b s e r v a t i o n s  t o  r e p o r t  on 

t h e  d i f f e r e n t i a l  land ty p e  a s s o c i a t i o n  between d i f f e r e n t  t e c h n o l o g i c a l /  

temporal  p e r i o d s .  An a d d i t i o n a l  a n a l y s i s  which was not  pu rsued ,  could 

have involved  a p ro p o r t i o n a l  s tudy  o f  t h e  la nd  ty p e  a s s o c i a t e d  with  s i t e  

l o c a t i o n .  Using a c h i - s q u a r e  t e s t ,  an observed d i s t r i b u t i o n  f o r  a given  

number of  c e l l s  could  be compared with  t h a t  expec ted  t o  occur  randomly.

I t  would a l s o  have been u se fu l  t o  compare t h e  d i s t r i b u t i o n  of  s i t e  

l o c a t i o n s  with  t h e  p e rc e n ta g e  d i s t r i b u t i o n  o f  land ty p e s  in  t h e  study  

a r e a .  Karamanski informed us t h a t  t h e  moraine with  g l a c i a l  outwash land 

ty p e  covered 3 5 .8  pe r  c e n t  of  t h e  West Unit  and c o n ta in e d  56 .4  pe r  cen t  o f  

t h e  lo gg ing  camp s i t e s .  I f ,  f o r  example,  t h i s  land  ty p e  i s  t h e  l a r g e s t  

s i n g l e  land  ty p e  in t h e  West Unit  one might expec t  t h a t  i t  would c on ta in  

t h e  g r e a t e r  p e rc e n ta g e  o f  logg ing  s i t e s ,  even i f  t h e  a c tu a l  pe rc e n ta g e s  

were not  e q u a l .  S im i la r  a s s o c i a t i o n s  might be s t u d i e d  w i th  o t h e r  land 

ty p e s  in t h e  West U n i t .  This  in fo rm a t io n  was a v a i l a b l e  a t  t h e  t im e  

Karamansk i 's  r e p o r t  was p r e p a r e d ,  bu t  a p p a r e n t l y  was not  co n s id e re d  when 

t h e  a n a l y s i s  was performed (Burghard t  and Wigger 1978,  Karamanski 1984).

The pooled sample used in Karamansk i 's  env i ronmenta l  a n a l y s i s ,  evoked 

a n o th e r  m e t h o d o l o g i c a l / a n a l y t i c a l  comment. The modern f o r e s t  growth 

a s s o c i a t e d  with  t h e  moraine with  g l a c i a l  outwash land  t y p e ,  whereon 56.4  

p e r  c e n t  o f  t h e  pooled sample o f  s i t e s  o c c u r ,  i s  n o r th e r n  hardwoods,  red 

p ine  with  i n c l u s i o n s  o f  s p r u c e - f i r ,  hemlock and a s p e n .  Even though th e  

modern f o r e s t  composi t ion  i s  no t  an exac t  d u p l i c a t e  o f  p r e - s e t t l e m e n t  

f o r e s t ,  t h i s  c h a r a c t e r i s t i c  r a i s e s  an i n t e r e s t i n g  p o i n t .  Given th e  

overwhelming number o f  hardwood camp s i t e s  in  th e  sample (67 p e r  c e n t ) ,  i t  

should  be expec ted  t h a t  t h e  land  ty p e  upon which most s i t e s  occur  w i l l
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c o n t a in  n o r th e r n  hardwood f o r e s t  mixed with  p i n e .  In o t h e r  words,  t h e  

r e s u l t s  o f  t h e  land  ty p e  a n a l y s i s  could have been p r e d i c t e d  th rough  an 

examinat ion  o f  t h e  sample c o m p o s i t io n .  Hence, Karamanski 's  s tudy  of  

envi ronmenta l  a s s o c i a t i o n  can b e s t  be c ons ide re d  an a n a l y s i s  of  hardwood 

camps,  w i th  enough p ine  and pulpwood camps t o  p re v e n t  more than  56 .4  p e r  

c e n t  from be ing  a s s o c i a t e d  with  t h i s  one land ty p e  (Karamanski 1984) .

The remain ing s tudy  o f  t h e  logg ing  f r o n t i e r  in  t h e  West Unit was 

performed by Weir and R u t t e r  (1985 ) .  In was c a r e f u l l y  th ough t  ou t  and 

p o in t s  t o  some key a r e a s  t h a t  r e q u i r e  f u r t h e r  ex am in a t io n .  The a u th o r s  

ma in ta ined  t h a t  p rev ious  r e s e a r c h  a n a ly z in g  t h e  l o c a t i o n  of  logg ing  camps 

had perhaps focused  too  nar rowly  on t r a n s p o r t  c o n s i d e r a t i o n s .  They 

proposed t h e  i n t r o d u c t i o n  o f  t h e  concept  of  s c a l e  i n t o  such a n a ly s e s  t o  

a l low  d i f f e r e n t  s e t s  o f  l o c a t i o n a l  f a c t o r s  t o  be im p o r tan t  a t  d i f f e r e n t  

l e v e l s  o f  t h e  s p a t i a l  cont inuum. Three l e v e l s  comprised t h e i r  s p a t i a l  

s c a l e :  macro ,  meso and m ic ro .  The macro l e v e l ,  concerned with  t h e  o v e r a l l  

l o c a t i o n  o f  t h e  lumber i n d u s t r y  a t  t h e  c o n t i n e n t a l  l e v e l ,  i s  not  r e l e v a n t  

h e r e .  The meso l e v e l  i s  concerned  with  t h e  l o c a t i o n  o f  o p e r a t i o n s  w i th in  

r e g io n s  and t r a n s p o r t  c o n s i d e r a t i o n s  a re  im por tan t  a t  t h i s  l e v e l .

F i n a l l y ,  t h e  micro  l e v e l  i s  conce rned  with  t h e  ac tu a l  s i t i n g  o f  logg ing  

camps.  The a u t h o r s  b e l i e v e  t h a t  l o c a t i o n a l  f a c t o r s  a t  t h i s  l e v e l  have 

more t o  do with  t h e  camp as  a h a b i t a t i o n  a r e a  than  as a r e s o u rc e  

e x t r a c t i o n  and t r a n s p o r t  s e t t i n g  (Weir and R u t t e r  1985) .

Weir and R u t t e r  began t h e i r  a n a l y s i s  by n o t in g  t h a t  most of  t h e  s i t e s  

in  t h e i r  sample were from t h e  hardwood e r a  and th e y  o p e ra t e d  with  th e  

assumption  t h a t  t h e i r  sample was n o n - r e p r e s e n t a t i v e .  As with  p rev ious  

s t u d i e s ,  t h e y  focused  on problems a s s o c i a t e d  with  d i s t a n c e  t o  w a t e r .  The 

f i r s t  o f  t h e s e  m a in ta ined  t h a t  e a r l i e r  s i t e s  would be l o c a t e d  c l o s e r  to
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Lake Michigan ,  a p r o p o s i t i o n  t h a t  o r i g i n a t e d  with  M art in  (1977) ,  and which 

Weir and R u t t e r  found t o  be t h e  c a s e .  Next th e y  t e s t e d  s i t e  l o c a t i o n  with  

r e s p e c t  t o  d i s t a n c e  t o  n e a r e s t  n a v ig a b le  w a t e r .  T h e i r  f i n d i n g s  m i r ro red  

Karamanski ' s ; hardwood camps were c l o s e r  t o  n a v i g a b le  w ate r  than  p ine  

camps.  Weir and R u t t e r  a t t r i b u t e d  t h i s  t o  e i t h e r  small sample s i z e  o r  t h e  

p o s s i b i l i t y  t h a t  t h i s  d i s t a n c e  was not  a v a r i a b l e  r e l e v a n t  t o  t h e  

examinat ion  o f  o f  camp s i t i n g  a t  t h e  m ic ro - l e v e l  (Weir and R u t t e r  1985) .

Weir and R u t t e r  nex t  tu r n e d  t h e i r  a t t e n t i o n  t o  d r a in a g e  and s l o p e ,  

which th e y  b e l i e v e d  were im p o r ta n t  t o  micro s c a l e  c o n s i d e r a t i o n s  o f  camp 

l o c a t i o n .  The r e s u l t s  o f  t h i s  a n a l y s i s  were h ig h l y  s i g n i f i c a n t ,  w ith  over  

80 per  c e n t  o f  t h e  s i t e s  be ing  lo c a t e d  on e x c e s s i v e  t o  well d ra in e d  l a n d .  

Fur the rm ore ,  o v e r  50 p e r  c e n t  o f  t h e  s i t e s  were on l e v e l  t o  g e n t l y  r o l l i n g  

l a n d .  No well d ra in e d  s i t e  was on f l a t  ground (Weir and R u t t e r  1985).

The a u t h o r s '  f i n a l  a n a l y s i s  was a m odi f ied  ca tchment a n a l y s i s  of  t h e  

logg ing  camp s i t e s  with  r e s p e c t  t o  f o r e s t  t y p e .  This  t o p i c  was pursued 

under t h e  assumption  t h a t  f o r e s t s  near  t h e  camps would conain t h e  t y p e  of  

t r e e s  t o  be c u t  and camps cou ld  be d i s t i n g u i s h e d  by t h e  predominant  modern 

f o r e s t  a s s o c i a t i o n .  Using a two m i le  r a d i u s ,  th e y  s tu d i e d  modern f o r e s t  

composi t ion  around t h e  s i t e s .  They found t h a t  both  p in e  and hardwood camp 

ca tchments  c o n ta in ed  bo th  p in e  and hardwoods w i th i n  a two m i le  r a d i u s .  

There was a l s o  c o n s i d e r a b l e  v a r i a t i o n  in t h e  p r o p o r t i o n  of  p ines  to  

hardwoods in  bo th  t h e  p in e  camp ca tchments  and t h e  hardwood camp 

ca tch m e n ts .  A c h i - s q u a r e  t e s t  performed f o r  t h e s e  o b s e r v a t i o n s  i n d i c a t e d  

t h a t  th e y  had a high p r o b a b i l i t y  o f  o c c u r r i n g  by chance (Weir and R u t t e r  

1985).

All of  t h e  p rev ious  i n v e s t i g a t i o n s  i n t o  t h e  Upper Pen in su la  logging  

f r o n t i e r  s h a re  common f l a w s .  Most n o t i c a b l y  th e y  have focused  almost



e x c l u s i v e l y  on logg ing  camps and have not  viewed t h e  f r o n t i e r  as a whole .  

While t h i s  c h a r a c t e r i s t i c  i s  a t t r i b u t a b l e  t o  t h e  c o n t r a c t  format under 

which th e s e  i n v e s t i g a t i o n s  were per formed ,  i t  has n o n e th e le s s  produced a 

r a t h e r  o n e - s id e d  view o f  t h e  s tudy  a r e a .

Second,  many o f  t h e  assumptions  and v a r i a b l e s  used in t h e  a n a ly se s  of  

camp l o c a t i o n  have been drawn d i r e c t l y  from p r e h i s t o r i c  a rch a eo lo g y .  With 

t h e  ex ce p t io n  o f  Weir and R u t t e r  (1985) t h e r e  has been l i t t l e  or  no 

a t tem p t  t o  e v a l u a t e  t h e s e  assumptions  and v a r i a b l e s  in  l i g h t  o f  t h e  

a v a i l a b l e  d a t a  about  t h e  p r a c t i c e  o f  logg ing  in  t h e  l a t e  n i n e t e e n t h - e a r l y  

t w e n t i e t h  c e n t u r i e s .  Hence,  t h e  la c k  o f  r e l e v a n t  r e s u l t s  conce rn ing  camp 

l o c a t i o n  may be a t t r i b u t a b e d  t o  i n a p p r o p r i a t e l y  framed hypotheses  and 

i n a p p r o p r i a t e l y  chosen v a r i a b l e s  r a t h e r  than  t o  t h e  a c tu a l  s i t u a t i o n  in  

t h e  s tudy  a r e a .

The r e s e a r c h  under taken  he re  w i l l  remedy t h i s  s i t u a t i o n  th rough t h e  

development o f  a model o f  t h e  i n d u s t r i a l  f r o n t i e r  and t h e  e v a l u a t i o n  t h i s  

model with  d a t a  from t h e  Upper P en in s u la  logging  f r o n t i e r ,  th e re b y  

p ro v id in g  a s y s t e m a t i c  t r e a t m e n t  o f  t h e  reg ion  l a c k in g  in  p rev ious  

r e s e a r c h .  Moreover,  t h e  v a r i a b l e s  chosen f o r  t h i s  a n a l y s i s  w i l l  be 

determined  th rough  t h e  e v a l u a t i o n  o f  contemporary logg ing  t e x t b o o k s ,  and 

thus  w i l l  be r e l e v a n t  t o  t h e  logg ing  f r o n t i e r .

A Model o f  t h e  I n d u s t r i a l  F r o n t i e r  

In d eve lop ing  a model o f  t h e  i n d u s t r i a l  f r o n t i e r  i t  i s  im por tan t  t o  

t r e a t  t h e  s p a t i a l ,  temporal  and o r g a n i z a t i o n a l  dimens ions of  human 

a c t i v i t y .  Th is  enab les  t h e  r e s e a r c h e r  t o  o b ta in  an u nde rs tand ing  o f  t h e  

s p a t i a l  s t r u c t u r e  and o r g a n i z a t i o n a l  p ro c e s s e s  of  t h e  i n d u s t r i a l  f r o n t i e r  

w i th in  a g iven  t im e  frame as well as  to  e v a l u a t e  how t h i s  s t r u c t u r e  and
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t h e s e  p ro c e s s e s  evolve  th rough  t i m e .  A cco rd ing ly ,  t h e  s p a t i a l  dimension 

of  t h e  i n d u s t r i a l  f r o n t i e r  model w i l l  be d i s c u s s e d  f i r s t ,  fo l lowed by a 

d i s c u s s i o n  o f  t h e  o r g a n i z a t i o n a l  and temporal  d im en s io n s .

In m ode l l ing  t h e  s p a t i a l  dimension  o f  t h e  i n d u s t r i a l  f r o n t i e r ,  two 

bodies  o f  t h e o r y  w i l l  be drawn upon. The f i r s t  i s  t h a t  o f  a r c h a e o lo g ic a l  

f r o n t i e r  t h e o r y  (Lewis 1984) ,  which p r e s e n t s  a h y p o th e t i c a l  s e t t l e m e n t  

composi t ion  f o r  the  i n d u s t r i a l  f r o n t i e r .  The second i s  t h a t  body of  

geograph ic  t h e o r y  (Burghard t  1971, Taafe e t . a l_ .  1963) which d e a l s  with t h e  

p e n e t r a t i o n  o f  an underdeveloped  reg ion  by a more t e c h n o l o g i c a l l y  advanced 

s o c i e t y .  Taken t o g e t h e r ,  t h e s e  two bodie s  of  th e o ry  w i l l  a l low  f o r  t h e  

c o n s t r u c t i o n  o f  a model o f  t h e  i n d u s t r i a l  f r o n t i e r  which not  on ly  d e a l s  

i n d i v i d u a l l y  w ith  t h e  c o n s t i t u e n t  s i t e s ,  bu t  a l s o  with  t h e  s e t t l e m e n t  

p a t t e r n  and s e t t l e m e n t  sys tem.

Behaviora l  and o r g a n i z a t i o n a l  a s p e c t s  of  t h e  i n d u s t r i a l  f r o n t i e r  w i l l  

a l s o  be m ode l led .  Behavior w i l l  be approached a t  t h e  p roduc t ion  l e v e l ,  

whi le  o r g a n i z a t i o n  w i l l  be viewed as a p a n - f r o n t i e r  phenomenon. The 

u n de r ly ing  premise f o r  t h i s  approach w i l l  be drawn from Lewis (1984) ,  

Hardes ty (1985) and a v a r i e t y  o f  h i s t o r i c a l  s ou rces  (Abrams 1978; Degler  

1977; Edwards e t .  a K  1972; W a l l e r s t e i n  1980, 1983) .

Change w i l l  be approached from t h r e e  p e r s p e c t i v e s .  The f i r s t  w i l l  

add res s  t h e  e v o l u t io n  o f  t h e  s e t t l e m e n t  p a t t e r n .  S ugges t ions  as t o  how 

t h i s  occurs  a r e  drawn from geograph ic  a n a l y s i s  o f  t r a n s p o r t  development in 

t h i r d  world n a t i o n s  (Burghard t  1971, Taafe e t . a l_ .  1963).

Change in o r g a n i z a t i o n a l / b e h a v i o r a l  f e a t u r e s  w i l l  be addressed  in 

terms of  t h e  hypo thes ized  c h a r a c t e r i s t i c s  a s s o c i a t e d  with  t h e s e  phenomena. 

One s e t  o f  c h a r a c t e r i s t i c s  i s  drawn from Hardes ty  (1985) and d e a l s  

p r i m a r i l y  w ith  behav io r  deemed common t o  t h e  i n d u s t r i a l  f r o n t i e r .  The
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o t h e r  s e t  d e a l s  with  l a r g e r  s c a l e  o r g a n i z a t i o n a l  p ro c e s s e s  of  th e  

i n d u s t r i a l  f r o n t i e r  in  l i g h t  o f  t h e  o v e r a l l  l a t e  n i n e t e e n t h  c e n t u r y - e a r l y  

t w e n t i e t h  c e n t u r y  s o c i e t y  in  which th e y  e x i s t e d .

F i n a l l y ,  change w i l l  be add res sed  as a phenomenon in and o f  i t s e l f .  

Hardes ty  (1985) ,  in  a d d i t i o n  t o  d e f i n i n g  behav io r  and a d a p t a t i o n  on th e  

i n d u s t r i a l  f r o n t i e r ,  proposed a p a t t e r n  change should  fo l low  in t h i s  

s i t u a t i o n .  He m ain ta ined  t h a t  i n d u s t r i a l  f r o n t i e r  change w i l l  be s t e p l i k e  

and d i s c o n t i n u o u s ,  analogous  t o  t h e  b i o l o g i c a l  th e o ry  o f  punc tua ted  

e q u i l i b r i a .

Two o v e r a l l  f e a t u r e s  c h a r a c t e r i z e  t h e  i n d u s t r i a l  f r o n t i e r .  F i r s t ,  

i n d u s t r i a l  f r o n t i e r s  a r e  o r i e n t e d  towards t h e  e x p l o i t a t i o n / a c q u i s i t i o n  o f  

a s i n g l e  r e s o u r c e .  Second,  i n d u s t r i a l  f r o n t i e r s  a r e  of  s h o r t  d u r a t i o n .

The r e l a t i o n s h i p  between t h e s e  two premises  i s  t h e  obvious one:  t h e  

i n d u s t r i a l  f r o n t i e r  w i l l  s h i f t  when th e  r e s o u rc e s  in a given a r e a  can no 

lo n g e r  be p r o f i t a b l y  e x p l o i t e d .  These two c h a r a c t e r i s t i c s  w i l l  be 

addressed  in t h e  hypotheses  p r e s e n te d  below (Hardes ty  1985, Lewis 1984, 

S t e f f e n  1980) .

The development o f  t h e  i n d u s t r i a l  f r o n t i e r  model a p p r o p r i a t e l y  begins  

with  a d i s u c u s s i o n  o f  t h e  s e t t l e m e n t  p a t t e r n  a s s o c i a t e d  with  t h i s  ty p e  of  

f r o n t i e r .  The e n t r e p o t  i s  t h e  f i r s t  o f  t h e  t h r e e  h i e r a r c h i c a l l y  a r ranged  

ty p e s  o f  s e t t l e m e n t  on t h e  i n d u s t r i a l  f r o n t i e r .  E n t r e p o t s  a r e  s i n g u l a r ,  

o r  few in  number,  and c o n t a in  a l l  t h e  h ig h e r  o rd e r  c e n t r a l  p l a c e  f u n c t i o n s  

found on t h e  i n d u s t r i a l  f r o n t i e r .  The e n t r e p o t  i s  a l s o  t h e  s o l e  gateway 

between t h e  f r o n t i e r  and t h e  homeland. Raw or  p a r t i a l l y  processed  

m a t e r i a l s  f low t h r o u g h t  t h e  e n t r e p o t  t o  t h e  homeland and,  in r e t u r n ,  

manufactured  goods and s u p p l i e s  f low through t h e  e n t r e p o t  t o  t h e  

h i n t e r l a n d .  Given t h i s  c o n s i d e r a t i o n ,  t h e  e n t r e p o t  i s  both t h e  p o r t  and
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t h e  te rm inus  o f  t h e  f r o n t i e r  t r a n s p o r t a t i o n  sys tem,  whatever  t h a t  system 

might  be (Burghard t  1971, Lewis 1984,  Taafe e t . a l . 1963) ,

O r d i n a r i l y  only  a s i n g l e  e n t r e p o t  w i l l  e x i s t  on a f r o n t i e r .  However, 

i t  i s  p o s s i b l e  t o  have more th a n  one e n t r e p o t  p ro v id in g  each has i t s  own 

h i n t e r l a n d .  Once e s t a b l i s h e d ,  e n t r e p o t s  remain in  a f i x e d  l o c a t i o n  f o r  a 

l o n g e r  d u r a t i o n  than  e i t h e r  i n t e r m e d i a t e  supp ly  c e n t e r s  o r  camps and have 

t h e  p o t e n t i a l  t o  s u r v iv e  t h e  demise of  t h e  i n d u s t r i a l  f r o n i t e r .  This 

s u r v iv a l  p o t e n t i a l  e x i s t s  because  t h e  s i z e  and d i v e r s i t y  of  e n t r e p o t s  

could  a l low  them t o  develop  an i n t e r n a l  economy o f  s u f f i c i e n t  s i z e  t o  

e n s u re  t h e i r  s u r v iv a l  (Burghard t  1971, Lewis 1984, Taafe e t .a l_ .  1963) .

The i n t e r m e d i a t e  supply  c e n t e r  i s  t h e  nex t  ty p e  o f  s e t t l e m e n t  common 

t o  t h e  i n d u s t r i a l  f r o n t i e r .  These s e t t l e m e n t s  occur  more f r e q u e n t l y  than  

e n t r e p o t s ,  bu t  not  as  f r e q e n t l y  as camps, and a r e  l o c a t e d  in t h e  i n t e r i o r  

a long t r a n s p o r t a t i o n  r o u t e s  between th e  e n t r e p o t  and t h e  camps. They 

c o n t a in  a l i m i t e d  number o f  c e n t r a l  p l a c e  f u n c t i o n s ,  and se rv e  p r i m a r i l y  

as supp ly  bases  f o r  t h e  camps and t r a n s s h ip m e n t  p o i n t s  f o r  goods 

t r a v e l l i n g  between camps and t h e  e n t r e p o t .  These s e t t l e m e n t s  a r e  o f  s h o r t  

d u r a t i o n ,  l a s t i n g  only  as long as t h e r e  a r e  camps in t h e  a rea  t o  s e r v i c e  

(Burghard t  1971, Lewis 1984, Taafe e t . a l_ .  1963).

Camps a r e  t h e  most numerous t y p e  o f  s e t t l e m e n t  on t h e  i n d u s t r i a l  

f r o n t i e r ,  focused  e x c l u s i v e l y  on t h e  p r o d u c t i o n / a c q u i s i t i o n  o f  a s i n g l e  

commodity. They may e x h i b i t  un ique l a y o u t s ,  b u i l d i n g  d e s i g n s ,  e t c . ,  as  

well as  c o n t a in  a unique m a te r i a l  c u l t u r e  assemblage which r e l a t e s  t o  t h e  

camp's  commodity and p r o c e s s in g  a c t i v i t i e s .  Because o f  t h e i r  e x t r a c t i v e  

n a t u r e ,  t h e s e  s i t e s  occur  in  c l o s e  p rox im i ty  t o  t h e  r e s o u r c e .  Moreover,  

camps a r e  c h a r a c t e r i z e d  by impermanence and f r e q u e n t  abandonment as t h e  

r e s o u rc e  base s h i f t s  (Lewis 1984) .



The t h r e e  ty p e s  o f  s e t t l e m e n t  on th e  i n d u s t r i a l  f r o n t i e r  a r e  

connec ted  by a t r a n s p o r t a t i o n  system which might u t i l i l z e  a s i n g l e  mode o f  

t r a n s p o r t  o r  s e v e ra l  d i f f e r e n t  s e q u e n t i a l  modes.  Competing/simultaneous  

modes would be i n e f f i c i e n t  and a r e  not  l i k e l y  t o  be found .  U l t i m a t e l y ,  

a l l  r o u te s  would converge on t h e  e n t r e p o t  r e g a r d l e s s  o f  t h e  p a t t e r n  in 

which th e y  l a y  over  t h e  l a n d s c a p e .  Because t h e  camps'  l o c a t i o n s  

f r e q u e n t l y  changed,  t h e  t r a n s p o r t a t i o n  system was a l s o  s u b j e c t  t o  f r e q u e n t  

c hanges .  T h e r e f o re ,  t h e  c o n s t r u c t i o n  o f  t r a n s p o r t  r o u t e s  and f a c i l i t i e s  

was l i k e l y  t o  be accompl ished in  t h e  l e a s t  c o s t l y  f a s h io n  p o s s i b l e ,  u n l e s s  

o t h e r  c o n s i d e r a t i o n s  p r e v a i l e d  (Burghardt  1971,  Lewis 1984, Taafe e t . a l . 

1963).

In s t r i c t l y  s p a t i a l  t e r m s ,  t h e  i n d u s t r i a l  f r o n t i e r  may be conce ived  

o f  as  a s e r i e s  o f  c o a s t a l  e n t r e p o t s  s e r v i c i n g  a h i n t e r l a n d  c o n t a in in g  

i n t e r m e d i a t e  supp ly  c e n t e r s  and camps.  These i n t e r i o r  s e t t l e m e n t s  a r e  

connec ted  t o  t h e  e n t r e p o t  by a t r a n s p o r t a t i o n  sys tem .  The boundary of  t h e  

h i n t e r l a n d  i s  l o o s e l y  d e f in e d  by t h e  presence  o f  s e t t l e m e n t s  which a r e  

connec ted  t o  a g iven e n t r e p o t .

A ss o c i a te d  with  t h i s  p a r t i c u l a r  s p a t i a l  p a t t e r n  a r e  c e r t a i n  

b e h a v io ra l  and o r g a n i z a t i o n a l  p a t t e r n s .  The most s i g n i f i c a n t  o f  t h e s e  i s  

t h e  p ro d u c t io n  r e l a t e d  b eh av io r  o cc u r r in g  in t h e  camps.  This b eh av io r  

w i l l  be uniform a c ro s s  t h e  e n t i r e  f r o n t i e r  w i th in  any given t ime frame 

because  camp b eh av io r  was s e l e c t e d  f o r  p ro d u c t io n  e f f i c i e n c y .  Thus,  in  

o r d e r  t o  reach  and remain a t  peak p r o d u c t i o n ,  a l l  camps tended t o  p r a c t i c e  

t h e  same b eh a v io ra l  r e p e r t o i r e s .  Fur the rm ore ,  should  a beh av io ra l  change 

o c c u r ,  i t  would be r a p i d l y  adopted a c ro s s  t h e  e n t i r e  f r o n t i e r ,  r e f l e c t i n g  

t h e  u n i v e r s a l  q u e s t  f o r  p ro d u c t io n  e f f i c i e n c y  and th e  l a r g e  s c a l e
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c a p i t a l i s t  o r g a n i z a t i o n a l  c h a r a c t e r i s t i c s  o f  t h e  i n d u s t r i a l  f r o n t i e r  

(Hardes ty  1985, Lewis 1984,  S t e f f e n  1980).

In a d d i t i o n  t o  camp l e v e l  b e h av io ra l  p a t t e r n s ,  l a r g e r  s c a l e  

o r g a n i z a t i o n a l  p a t t e r n s  a s s o c i a t e d  with  t h e  i n d u s t r i a l  f r o n t i e r  r e l a t e  t o  

c o n t ro l  over  r e s o u rc e s  on t h i s  f r o n t i e r .  Given t h e  um b i l ic a l  r e l a t i o n s h i p  

between th e  i n d u s t r a l  f r o n t i e r  and th e  homeland, t h i s  c o n t ro l  over  

r e s o u rc e s  shou ld  m i r r o r  t h e  s i t u a t i o n  in t h e  homeland and r e f l e c t  

c a p i t a l i s t  sy s tem ic  p r o c e s s e s  in  g e n e r a l .  Because t h e s e  a r e  l a r g e r  s c a l e  

p ro c e s s e s  t h e y  w i l l  no t  be r e f l e c t e d  in d a i l y  a c t i v i t i e s  and t h e r e f o r e  

must be observed  over  l o n g e r  p e r io d s  of  t im e  (Hardes ty  1985; Lewis 1984; 

S t e f f e n  1980; W a l l e r s t e in  1980,  1983) .

While p a t t e r n s  can be i d e n t i f i e d  and s t u d i e d ,  t h e  i n d u s t r i a l  f r o n t i e r  

was dynamic and i t  i s  a p p r o p r i a t e  t o  examine change as an i n d u s t r i a l  

f r o n t i e r  phenomenon. The most common and expec ted  change i s  t h e  s h i f t  in 

camp l o c a t i o n  as th e  r e s o u r c e s  in  a given a r e a  d e p l e t e .  Since t h e  

i n d u s t r i a l  f r o n t i e r  i s  e x c l u s i v e l y  p roduc t ion  o r i e n t e d ,  changes in  the  

loc us  o f  p ro d u c t io n  and t h e i r  r a t i o n a l e  a r e  im por tan t  t o  und e r s tan d in g  th e  

o p e r a t i o n  o f  t h e  e n t i r e  f r o n t i e r .  This  i s  e s p e c i a l l y  t r u e  because such 

changes u l t i m a t e l y  a f f e c t  o t h e r  components o f  t h e  s e t t l e m e n t  p a t t e r n  and 

o t h e r  a s p e c t s  o f  t h e  i n d u s t r i a l  f r o n t i e r  (H ardes ty  1985, Lewis 1984).

Other  changes could occur  in  t h e  s e t t l e m e n t  p a t t e r n  as t h e  r e s u l t  o f  

t h e  i n t r o d u c t i o n  o f  a new mode o f  t r a n s p o r t .  A s h i f t  in t r a n s p o r t  mode 

could  e f f e c t  t h e  l o c a t i o n  o f  i n t e r m e d i a t e  supp ly  c e n t e r s  as well as  t h e i r  

c e n t r a l  p l a c e  f u n c t i o n s .  More e f f i c i e n t  use of  t h e  e x i s t i n g  t r a n s p o r t  

mode would no t  e f f e c t  such a change because  e f f i c i e n c y  i s  m a n i fe s t e d  in 

s ch ed u l in g  and c a p a c i t y ,  r a t h e r  th a n  in a major s t r u c t u r a l  change 

(Burghard t  1971,  Hardes ty 1985,  Taafe e t . a l . 1963).
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Changes in  t r a n s p o r t  mode may a l s o  a f f e c t  th e  r e l a t i o n s h i p s  of  

v a r io u s  e n t r e p o t s / h i n t e r l a n d s  on t h e  i n d u s t r i a l  f r o n t i e r .  For example,  i f  

new t r a n s p o r t  modes a r e  p r e s e n t  in some, bu t  not  a l l  h i n t e r l a n d s ,  then  

th o s e  w i thou t  t h e  new t r a n s p o r t  modes could be a t  a com p e t i t iv e  

d i s a d v a n ta g e  r e s u l t i n g  in  t h e i r  d e c l i n e  as v i a b l e  soc io -economic  sys tem s .  

A lso ,  an a d j a c e n t  h i n t e r l a n d  with  a more well developed  t r a n s p o r t a t i o n  

system might  " c a p tu r e "  p a r t  o f  a ne ighbo r ing  e n t r e p o t ' s  h i n t e r l a n d  by 

ex tend ing  i t s  t r a n s p o r t a t i o n  system t o  one of  t h e  n e i g h b o r ' s  i n t e r m e d i a t e  

supply  c e n t e r s .  In t h i s  c a s e ,  t h e  f i r s t  h i n t e r l a n d  could  be so decimated 

t h a t  i t  could  no lo n g e r  f u n c t i o n  as a d i s t i n c t  socio-economic  sys tem .  I t s  

e n t r e p o t  would d e c l i n e  o r  d i s a p p e a r  and t h e  i n t e r m e d i a t e  supply c e n t e r s  

and camps would be r e o r i e n t e d  toward th e  ne ighbo r ing  e n t r e p o t  (Burghardt  

1971, Taafe e t . a l .  1963)*

A t h i r d  p o s s i b l e  t r a j e c t o r y  f o r  i n d u s t r i a l  f r o n t i e r  s e t t l e m e n t  

p a t t e r n  change would be t h e  e vo lu ton  of  an i n t e r m e d i a t e  supply  c e n t e r  i n t o  

an i n t e r i o r  c e n t r a l  p l a c e ,  c o n t a i n i n g  a l l  t h e  c e n t r a l  p l a c e  f u n c t i o n s  of  

t h e  e n t r e p o t  w ith  t h e  e x c e p t io n  o f  p o r t  f a c i l i t i e s .  The f a c t  t h a t  t h e  

e n t r e p o t  r e t a i n e d  i t s  p o r t  f u n c t i o n  would a l low i t  t o  remain t h e  dominant 

s e t t l e m e n t ,  bu t  t h e  h e i r a r c h y  would be l e s s  c l e a r l y  d e f i n e d .  Moreover, 

t h e  p re sen ce  o f  an i n t e r i o r  c e n t r a l  p la ce  would cause an number of  

pe rm u ta t io n s  in t h e  t r a n s p o r t a t i o n  system and s e t t l e m e n t  p a t t e r n .  This 

p a r t i c u l a r  t r a j e c t o r y  o f  change i s  viewed as l e a s t  l i k e l y  t o  occur  on th e  

i n d u s t r i a l  f r o n t i e r  because  o f  t h i s  f r o n t i e r ' s  r e l a t i v e l y  s h o r t  d u r a t i o n  

(Burghard t  1971, Taafe e t . a j N  1963) .

Change in b ehav io r  and o r g a n i z a t i o n a l  p a t t e r n s  canno t  be modelled t o  

occur  a long a number o f  a l t e r n a t i v e  t r a j e c t o r i e s .  R a t h e r ,  change in  t h e s e  

a r e a s  must be viewed in te rms o f  i n c r e a s e s  in p r o d u c t i v e  e f f i c i e n c y  ( i . e .
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p r o f i t a b i l i t y )  a n d /o r  c o n t ro l  over  r e s o u r c e s ,  r e g a r d l e s s  o f  what forms i t  

t a k e s .  In t h e  b ehav io ra l  c o n t e x t ,  p roduc t ion  a c t i v i t i e s  w i l l  be uniform 

w i th in  camps and between contemporaneous camps on t h e  i n d u s t r i a l  f r o n t i e r .

Change in t h e s e  p r o d u c t i v e  a c t i v i t i e s  w i l l  occur only  i f  t h e  new behav io r  

w i l l  im par t  a s i g n i f i c a n t l y  i n c r e a s e d  p ro d u c t i v e  p o t e n t i a l  t o  th o s e  

adop t ing  i t  (Hardes ty  1985) .

Change in  t h e  o r g a n i z a t i o n a l  p a t t e r n s  o f  t h e  i n d u s t r i a l  f r o n t i e r  w i l l  

occur  only  t o  i n c r e a s e  t h e  e l i t e s '  c o n t ro l  over  a v a i l a b l e  r e s o u r c e s .  This 

in c lu d e s  an i n c r e a s e  in d i r e c t  ownership o f  r e s o u rc e s  as well as  t h e  use 

o f  o t h e r  o r g a n i z a t i o n a l  and e n t r e p r e n e u r a l  a c t i v i t i e s  t o  p rov ide  i n d i r e c t  

c o n t ro l  over  r e s o u r c e s .  Moreover,  r e s o u rc e  c o n t ro l  may a l s o  in c lu d e  

c o n t ro l  over  l a b o r ,  s i n c e  l a b o r  i s  t h e  means which co n v e r t s  t h e  r e s o u rc e s  

i n t o  a s a l a b l e  commodity. Hence, t h e r e  i s  a r e l a t i o n s h i p  between t h i s  

l a r g e r  s c a l e  a s p e c t  o f  i n d u s t r i a l  f r o n t i e r  change and change in  behav io r  

occur ing  a t  t h e  camp le v e l  (Abrams 1978; Degler  1977; Edwards e t . a l_ .  1972; 

W a l l e r s t e i n  1980,1983).

F i n a l l y ,  t h e  phenomena o f  change i t s e l f  may be e v a l u a t e d  as a 

d i s t i n c t  p ro c e s s  on t h e  i n d u s t r i a l  f r o n t i e r .  In an examinat ion  of  t h e  

sou thw es te rn  mining f r o n t i e r ,  Hardes ty  (1985) proposed t h a t  change on th e  

i n d u s t r i a l  f r o n t i e r  should  be s t e p l i k e  and d i s c o n t i n u o u s ,  ana lagous  t o  th e  

b i o l o g i c a l  t h e o r y  o f  pu n c tu a ted  e q u i l i b i r a  (Gould and Eldredge  1977) .  

Should H a r d e s t y ' s  c o n c e p t u a l i z a t i o n  be a v i a b l e  e x p l a n a t i o n  o f  t h e  p rocess  

of  i n d u s t r i a l  f r o n t i e r  change ,  i t  shou ld  be o b s e rv a b le  on a l l  i n d u s t r i a l  

f r o n t i e r s .  T h e r e f o re ,  t h e  c o n t e n t  o f  change in t h e  s tudy  a r e a ,  as  well as 

t h e  p ro ces s  by which change occu rs  w i l l  be e v a l u a t e d .

In conc lud ing  t h i s  d i s c u s s i o n  o f  t h e  i n d u s t r i a l  f r o n t i e r  model ,  t h r e e  

key p o i n t s  should  be made. F i r s t ,  t h e  i n d u s t r i a l  f r o n t i e r  i s  a unique
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type  o f  f r o n t i e r  with  i t s  own s e t t l e m e n t  p a t t e r n  and b e h a v i o r a l /  

o r g a n i z a t i o n a l  f e a t u r e s  which a r e  o r i e n t e d  toward t h e  maintenance o f  t h e  

most e f f i c i e n t  l e v e l  of  p ro d u c t io n  p o s s i b l e .  Second,  because  of  t h i s  

emphasis  on p r o d u c t i o n ,  u n i f o r m i t y  r a t h e r  than  d i v e r s i t y  i s  s e l e c t e d  f o r  

on t h e  i n d u s t r i a l  f r o n t i e r ,  w i th  change o c c u r r in g  only  when i t  r e s u l t s  in 

an i n c r e a s e  in p r o d u c t i v i t y .  I f  an innova t ion  meets  t h i s  c r i t e r i o n ,  i t  

w i l l  be r a p i d l y  adopted a c r o s s  t h e  e n t i r e  f r o n t i e r .  Thus,  when viewed 

from a l a r g e r  s c a l e ,  t h e  p a t t e r n  o f  f r o n t i e r  change appea rs  s t e p l i k e  and 

d i s c o n t i n u o u s .

T h i r d ,  t h e  r e l a t i o n s h i p s  among the  s p a t i a l  and b e h a v i o r a l /  

o r g a n i z a t i o n a l  f e a t u r e s  a r e  complex and not  as  s imple as  they  appea r  on 

th e  s u r f a c e .  These may be examined and d e f in e d  f u r t h e r  th rough th e  

a p p l i c a t i o n  o f  t h e  model t o  case  s tudy  o f  a s p e c i f i c  i n d u s t r i a l  f r o n t i e r .

Hypotheses

The d i s c u s s i o n  o f  t h e  i n d u s t r i a l  f r o n t i e r  model r e v ea led  t h a t  t h e r e  

a r e  s e v e ra l  a r e a s  open f o r  i n v e s t i g a t i o n .  The most obvious i s  t h e  

i d e n t i f i c a t i o n  o f  t h e  s e t t l e m e n t  p a t t e r n  based on known a r c h a e o lo g ic a l  

s i t e s / s e t t l e m e n t s .  From t h i s ,  t h e  a c t i v i t i e s  a s s o c i a t e d  with each 

s e t t l e m e n t  and t h e  o p e r a t i o n  o f  t h e  system as a whole can be i n f e r r e d .  In 

a d d i t i o n ,  t h e  in d i v id u a l  components of  t h e  s e t t l e m e n t  p a t t e r n  can be 

examined t o  see  what th e y  revea l  about  t h e  o p e r a t i o n  and p roduc t ion  

r e l a t e d  conce rns  a s s o c i a t e d  with  t h e  i n d u s t r i a l  f r o n t i e r .  Given th e  

o v e r r i d i n g  emphasis  on p ro d u c t io n  on th e  i n d u s t r i a l  f r o n t i e r ,  i t  i s  

expec ted  t h a t  t h i s  w i l l  be r e f l e c t e d  in t h e  s e t t l e m e n t  p a t t e r n  as well as  

in  o t h e r  m a t e r i a l  and n o n -m a te r ia l  c u l t u r e  on th e  f r o n t i e r .  S ince  camps
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a r e  t h e  one p a r t i c u l a r  ty p e  o f  s i t e  devoted  e x c l u s i v e l y  t o  p r o d u c t i o n ,  

th e y  might be t h e  most a p p r o p r i a t e  focus  f o r  t h i s  kind  o f  a n a l y s i s .

Change may a l s o  be examined in  te rms o f  s e t t l e m e n t  p a t t e r n  and 

m a te r i a l  and non-m atera l  c u l t u r e .  S ince  camps a r e  t h e  l o c i  o f  p ro d u c t io n  

and f r e q u e n t l y  change l o c a t i o n ,  u n d e r s t a n d in g  how and why th e y  r e l o c a t e  

would be s i g n i f i c a n t  t o  u n d e r s t a n d in g  t h e  p r o d u c t i v e  p ro c e s s e s  o f  th e  

i n d u s t r i a l  f r o n t i e r .  In t h e  r a r e  even t  a major  change o c c u r s ,  i t  should 

cause  a s i g n i f i c a n t  i n c r e a s e  in p r o d u c t i o n .  Moreover,  t h e  r e s u l t s  o f  such 

changes shou ld  be e a s i l y  v i s i b l e  in  t h e  a r c h e o l o g i c a l  and h i s t o r c a l  

r e c o r d .  P r e l i m in a ry  r e s e a r c h  i n t o  t h e  Upper P en in s u la  logg ing  f r o n t i e r  

i n d i c a t e s  t h a t  such a major  change o ccu r red  with  t h e  i n t r o d u c t i o n  o f  

r a i lw a y  lo g g in g  and t h i s  w i l l  be add res sed  in  t h e  hypotheses  below.

Camps and camp a c t i v i t i e s  p la y  a major r o l e  on t h e  i n d u s t r i a l  

f r o n t i e r .  Hence,  t h i s  exam ina t ion  o f  t h e  Upper P e n in s u la  logg ing  f r o n t i e r  

w i l l  focus  on camps f o r  a s i g n i f i c a n t  p o r t i o n  of  t h e  a n a l y s i s .  This  

r e s e a r c h  w i l l  d i f f e r  from p re v io u s  e f f o r t s  in  t h r e e  ways.  F i r s t ,  i t  w i l l  

be assumed t h a t  because  a s i t e  i s  a logg ing  camp, i t  must be c l o s e  t o  

t r e e s .  A v a i l a b l e  h i s t o r i c a l  d a t a  i n d i c a t e  t h a t  t h i s  was u n i v e r s a l l y  t h e  

case  f o r  s i t e s  d u r in g  both t h e  r i v e r  d r i v e  and r a i lw a y  logg ing  e r a s  and 

s t a t i n g  o r  d em o n s t r a t in g  t h a t  lo g g in g  camps and t r e e s  co -occcu r  has l i t t l e  

e x p l a n a to r y  power in t h e  a t t e m p t  t o  ana lyze  im por tan t  i n d u s t r i a l  f r o n t i e r  

p r o c e s s e s .  T h e r e f o re ,  f o r e s t s  w i l l  not  be used as a v a r i a b l e  or  focus  o f  

s t u d y .

Second,  fo l l o w in g  t h e  s u g g e s t io n  o f  Weir and R u t t e r  (1985) ,  micro 

s c a l e  l o c a t i o n a l  f a c t o r s  w i l l  be examined in  t h e  a t t e m p t  t o  unders tand  th e  

l o c a t i o n a l  c r i t e r i a  f o r  logg ing  camps.  These a u t h o r s  m a in ta in  t h a t  a c tu a l  

camp s i t i n g  w i l l  depend more on t h e  h a b i t a b i l i t y  o f  a given a r e a  than  on
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f r o n t i e r  emphasis  on p r o d u c t i o n ,  s i n c e  a h a b i t a b l e  camp s i t e  g r e a t l y  

reduces  t h e  danger  c f  a c c i d e n t  and d i s e a s e  while  e a s in g  and e f f e c t u a t i n g  

d a i l y  work r o u t i n e s .

T h i rd ,  p re v io u s  a t t e m p t s  t o  t r e a t  logg ing  camps as a group were 

l i m i t e d  t o  a s c e r t a i n i n g  t h e i r  d i s t r i b u t i o n a l  c h a r a c t e r i s t i c s  by means of  

n e a r e s t  ne ighbo r  a n a l y s i s .  A more f r u i t f u l  approach in terms of  

i n d u s t r i a l  f r o n t i e r  p ro c e s s e s  i s  t o  deal with them in p roduc t ion  r e l a t e d  

t e r m s .  Thus ,  thr'ough u n d e r s t a n d in g  what d e f in e d  a camp's  t e r r i t o r y  and 

how t h i s  r e l a t e d  t o  camp movement, t h e  s pac ing  between camps and t h e  

o r g a n i z a t i o n  o f  work w i th i n  a camp, i n s i g h t  i n t o  t h e  o p e r a t i o n a l  and 

s p a t i a l  c h a r a c t e r i s t i c s  o f  t h i s  p a r t i c u l a r  ty p e  o f  i n d u s t r i a l  f r o n t i e r  can 

be o b t a i n e d .

In o r d e r  t o  develop  hypo theses  about  micro s c a l e  l o c a t i o n a l  f a c t o r s  

and in t e r - c a m p  r e l a t i o n s h i p s  i t  was nece ssa ry  t o  l e a r n  t h e  c r i t e r i a  

governing t h e  optimum l o c a t i o n  f o r  a logging  camp. F o r t u n a t e l y ,  sou rces  

f o r  t h i s  i n fo rm a t io n  were r e a d i l y  a v a i l a b l e  in  th e  form o f  logg ing  and 

f o r e s t r y  t e x tb o o k s  p u b l i sh e d  s h o r t l y  a f t e r  t h e  t u r n  o f  t h e  c e n t u r y .

During t h e  l a t t e r  p a r t  o f  t h e  n in e t e e n t h  c e n t u r y ,  with  t h e  growth o f  

land  g r a n t  c o l l e g e s ,  t h e r e  developed  an emphasis  on th e  p r a c t i c a l  s k i l l s  

( i . e .  a g r i c u l t u r e ,  e n g i n e e r i n g ,  e t c . )  n e c e s s a ry  f o r  an i n d u s t r i a l i z i n g  

n a t i o n .  A growth o f  knowledge and th e  appearance  o f  e x p e r t s  in  t h e s e  

a r e a s  le d  t o  t h e i r  f o r m a l i z a t i o n  and in c o r p o r a t i o n  i n t o  t h e  u n i v e r s i t y  

c u r r i c u lu m .  F o r e s t r y  was one o f  t h e s e  a r e a s .  With th e  f o r m a l i z a t i o n  of  

t h e  p r o f e s s i o n  and t h e  s u b j e c t ,  t e x tb o o k s  which d i s c u s s e d  t h e  v a r io u s  ways 

t o  o rg a n iz e  f i e l d  o p e r a t i o n s ,  e s t a b l i s h  camps,  b u i l d  lo gg ing  r a i l r o a d s ,  

e t c .  began t o  appea r  s h o r t l y  a f t e r  t h e  t u r n  o f  t h e  c e n t u r y .  From th e s e
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te x tbooks  a s e t  o f  c o n s i d e r a t i o n s  im por tan t  in  t h e  l o c a t i o n  o f  logg ing 

camps can be drawn. While th e  t e x tb o o k s  r e p r e s e n t  t h e  formal knowledge of  

t h e  p r o f e s s i o n ,  which i s  always s u b j e c t  t o  m o d i f i c a t io n  by th e  f o l k  wisdom 

o f  t h e  l o g g e r  in  t h e  f o r e s t ,  t h e y  a r e  t h e  only  r e a d i l y  a v a i l a b l e  source  

from which we can draw a r e l a t e d  s e t  o f  c o n d i t i o n s  co n s id e re d  im por tan t  in 

camp l o c a t i o n / o p e r a t i o n .  Moreover,  t h e s e  t e x tb o o k s  were w r i t t e n  by 

i n d i v i d u a l s  who were a c t i v e  in t h e  lumber i n d u s t r y  d u r in g  t h e  s tudy  

p e r i o d .  T h e r e f o re ,  we might  expec t  t h a t  they  would be more a c c u r a t e  than  

d e s c r i p t i o n s  p repared  long a f t e r  t h e  f a c t  (Brown 1923, 1934, 1936, 1947; 

Bryant  1913; Croyle-Langhorne 1982; Kuhn 1955) .

Several  o b s e r v a t i o n s  can be made based on th e  exam inat ion  o f  logg ing  

t e x tb o o k s  f o r  micro  s c a l e  l o c a t i o n a l  p a r a m e te r s .  F i r s t ,  l o g g e rs  

recognized  t h a t  v a r ious  s e t t i n g s  were a p p r o p r i a t e  f o r  t h e  s i t i n g  of  

logg ing  camps.  Secondly ,  t h e s e  s e t t i n g s  c o n ta in ed  some c h a r a c t e r i s t i c s  

t h a t  were common t o  r i v e r  d r i v e  camps and r a i l r o a d  camps,  as  well as  

c h a r a c t e r i s t i c s  unique t o  each ty p e  of  camp. F i n a l l y ,  some l o c a t i o n a l  

c h a r a c t e r i s t i c s  were c o n s id e re d  more im por tan t  than  o t h e r s  (Brown 1923, 

1934, 1936,  1947; Bryant  1913) .

The f i r s t  c o n s i d e r a t i o n  d e a l t  with  t h e  p h y s ica l  c h a r a c t e r i s t i c s  o f  

t h e  a r e a  in which t h e  camp i s  t o  be b u i l t .  For both  r i v e r  d r i v e  and 

r a i lw ay  camps t h i s  a rea  should  be l e v e l ,  well d r a i n e d ,  and of  an optimal 

s i z e .  Such c h a r a c t e r i s t i c s  s i m p l i f i e d  t h e  c o n s t r u c t i o n  o f  camp b u i l d i n g s  

and in s u re d  t h a t  s u r f a c e  w a te r  cou ld  q u ic k ly  d r a i n  away, reducing  th e  r i s k  

of  m a la r i a  or  o t h e r  h ig h ly  c o n tag ious  d i s e a s e s .  The average  s i z e  f o r  

r i v e r  d r i v e  or  r a i lw a y  camps should  be between one and two a c r e s  t o  

p rov ide  f o r  t h e  p roper  a r rangement o f  camp b u i l d i n g s  and a s s o c i a t e d  work 

a r e a s  (Brown 1923, 1934, 1936, 1947; Bryant  1913) .
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Based on t h e  above d i s c u s s i o n ,  t h e  fo l low ing  p r o p o s i t i o n s  may be made.

Hypothes is  1 : Logging camps,  r e g a r d l e s s  o f  whether  th e y  a r e

a s s o c i a t e d  with  r i v e r  d r i v e  o r  r a i l r o a d  lo g g i n g ,  

should  be l o c a t e d  on f a i r l y  l e v e l ,  well d ra in e d  l a n d .

Hypothes is  2 : Logging camps,  r e g a r d l e s s  of  whether th e y  a r e

a s s o c i a t e d  w i th  r i v e r  d r i v e  o r  r a i l r o a d  lo g g in g ,  

should  range from app rox im ate ly  one t o  two a c r e s  in 

s i z e .

The nex t  c o n s i d e r a t i o n  d e a l s  with wate r  f e a t u r e s .  P revious  a n a l y s e s  

o f  t h i s  t o p i c  have produced unexpected  and equ ivoca l  r e s u l t s  when t r e a t e d  

as t h e  s im ple  d i s t a n c e  t o  n e a r e s t  w a te r .  Examination o f  t h e  logg ing  

t e x tb o o k s  r e v e a l s  t h a t  t h i s  v a r i a b l e  i s ,  in  f a c t ,  ve ry  complex and i s  

l i n k e d  t o  s u p p ly ,  s a n i t a t i o n  and t r a n s p o r t a t i o n  c o n s i d e r a t i o n s .  An 

exam ina t ion  o f  t h e  s i t i n g  c o n s i d e r a t i o n s  f o r  r i v e r  d r i v e  camps i l l u s t r a t e s  

th e  com plex i ty  o f  t h i s  v a r i a b l e .

F i r s t ,  camps should  have a s t ream o f  pure runn ing wate r  nearby f o r  

d r i n k i n g ,  cooking and washing p u rp o s e s .  This  source  need not  be t h e  

s t ream  one used f o r  log  d r i v i n g ,  a l though  i t  could  be .  In some i n s t a n c e s ,  

however,  a well may have been d r iv e n  or  w ate r  hauled  t o  camp from th e  

d r i v i n g  s t ream  (Brown 1923,  1934, 1936, 1947; Bryant  1913) .

Secondly ,  r i v e r  d r i v e  camps should  be l o c a t e d  near  a d r i v e a b l e  s t ream 

o r  a lake  with  a d r i v e a b l e  o u t l e t .  The d r i v e a b l e  s t ream  should be small 

with  high banks ,  only  s l i g h t l y  wider  than than  t h e  l o n g e s t  log  l e n g th s  

c u t ,  and be deep and c l e a r  of  o b s t r u c t i o n s .  Any o b s t r u c t i o n s  should be 

removed o r  o th e rw is e  c i rc u m v e n te d .  The channel  shou ld  be f a i r l y  s t r a i g h t  

and th e  w a te rshed  s u f f i c i e n t  t o  p rov ide  f i v e  t o  s i x  hours  of  d r i v i n g  t im e  

pe r  day .  Water used f o r  d r i v i n g  could come from n a t u r a l  s t ream f low or
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from dams l o c a t e d  along t h e  d r i v i n g  s t r e a m .  Large r  s tr eam s and l a k e s  were 

a c c e p t a b l e ,  bu t  t h e s e  f r e q u e n t l y  needed improvements ( i . e .  p i e r s ,  booms, 

e t c . )  on a l a r g e r ,  more c o s t l y  s c a l e  than  th e  b a s i c  d r i v i n g  s tream (Brown 

1923, 1934, 1936,  1947; Bryant  1913) .

T h i r d l y ,  r i v e r  d r i v e  logg ing  camps were not  t o  be l o c a t e d  immediate ly  

a d j a c e n t  t o  t h e  d r i v i n g  s t r e a m .  R a t h e r ,  a l a n d in g  o r  deck ing a r e a  would 

be a d j a c e n t  t o  t h e  d r i v i n g  s tream with  t h e  camp l o c a t e d  some d i s t a n c e  

u p h i l l .  I d e a l l y ,  t h e  main haul road from t h e  c u t t i n g  a rea  t o  t h e  land ing  

should  pass  th rough  t h e  camp. Thus ,  th e  camp would be l o c a t e d  a t  t h e  same 

or  a lower l e v e l  th a n  c u t t i n g  o p e r a t i o n s ,  bu t  some d i s t a n c e  up s lo p e  from 

th e  land ing  a r e a  and d r i v i n g  s t r e a m .  This a r rangement was more e f f i c i e n t  

f o r  t h e  main tenance  o f  d r a f t  a n i m a l s ,  equipment and t h e  t r a n s p o r t  o f  l o g s .  

The d i s t a n c e  u p h i l l  from t h e  d r i v i n g  s tream could v a r y ,  but  p robably  

shou ld  f a l l  between one h a l f  and one mi le  and r a r e l y  exceed one and a h a l f  

m i l e s .  These d i s t a n c e  f i g u r e s  r e l a t e  t o  t h e  e f f e c t i v e  work r a d iu s  around 

a r i v e r  d r i v e  camp f o r  both  humans and d r a f t  an imals  (Brown 1923, 1934, 

1936, 1947; Bryan t  1913).

These were t h e  c o n s i d e r a t i o n s  made by lo g g e rs  in l o c a t i n g  r i v e r  d r i v e  

camps and t h e  acknowledgement o f  t h e s e  c o n s i d e r a t i o n s  throws a d i f f e r e n t  

l i g h t  on t h e  use o f  d i s t a n c e  t o  w a te r  in s tu d y in g  camp l o c a t i o n .  While 

two o f  t h e  p o i n t s  r e l a t e  d i r e c t l y  o r  i n d i r e c t l y  t o  t r a n s p o r t  

c o n s i d e r a t i o n s ,  th e y  do no t  fo l l o w  th e  proxemic argument used in p rev ious  

a n a l y s e s .  R a th e r ,  th e y  r e l y  more upon f a c t o r s  r e l a t i n g  t o  t h e  

o r g a n i z a t i o n  o f  work by camp members.  A dd i t iona l  f a c t o r s ,  such as t h e  

procurement  o f  domest ic  w a t e r ,  could  have been met by a v a r i e t y  o f  means 

which do not  r e q u i r e  immediate ad jacency  t o  a wate r  s o u r c e .  T h e re fo re ,  

g r e a t e r  a t t e n t i o n  w i l l  be pa id  t o  c o n s i d e r a t i o n s  based on camp work



74
o r g a n i z a t i o n  than  t o  s im ple  d i s t a n c e  t o  n e a r e s t  w a t e r .  From t h i s  

p e r s p e c t i v e ,  a d d i t i o n a l  hypo theses  w i l l  be d e r iv e d  (Brown 1923, 1934,

1936, 1947; Bryan t  1913; Karamanski 1984; Lovis 1979; Mart in  1977; Weir 

and R u t t e r  1985).

Hypothes is  3 : River d r i v e  e r a  logg ing  camps w i l l  be l o c a t e d  n e a r ,

bu t  no t  immedia te ly  a d j a c e n t  t o  d r i v e a b l e  s treams or

l a k e s .  They may be expec ted  t o  occu r  between one h a l f

and one and a h a l f  m i les  from t h e  d r i v e a b l e  s t r e a m /  

l a k e  and only  o c c a s i o n a ly  occur  a t  d i s t a n c e s  g r e a t e r  

than  one and a h a l f  m i les  from t h e  d r i v e a b l e  s t r e a m /  

l a k e .

Hypothes is  4 : R ive r  d r i v e  logg ing  camps w i l l  be l o c a t e d  a t

i n t e r m e d i a t e  e l e v a t i o n s  w i th in  t h e  su r round ing  a r e a .  

They w i l l  be l o c a t e d  above th e  l e v e l  of  t h e  d r i v e a b l e  

s t r e a m / l a k e  and equal t o  o r  lower than  t h e  e l e v a t i o n s  

where a c t i v e  c u t t i n g  w i l l  occur ( i . e .  lower than  t h e

h i g h e s t  e l e v a t i o n  in t h e  a r e a ) .

Water r e l a t e d  v a r i a b l e s  d i f f e r  f o r  r a i l r o a d  logg ing  camps. F i r s t ,  

p rox im i ty  t o  a supply  o f  pu re  d r i n k i n g  w a te r  i s  secondary  t o  o t h e r

c o n s i d e r a t i o n s ,  s i n c e  pure d r i n k i n g  wate r  could  be b rough t  in by tank  c a r .

However, i t  was g e n e r a l l y  optimal  t o  have some nearby s ou rce  o f  w a te r  f o r  

e n g i n e s ,  an im a ls  and washing (Brown 1923, 1934, 1936, 1947; Bryant  1913).

Secondly ,  in  r o l l i n g  r e g io n s  t h e  main l i n e  o f  t h e  logg ing  r a i l r o a d  

u s u a l l y  e n t e r e d  t h e  reg ion  th rough  and con t inued  t o  fo l l o w  a n a t u r a l

d r a in a g e  s i n c e  such a r o u t e  p rov ided  th e  b e s t  grade  over  th e  s h o r t e s t

d i s t a n c e .  G e n e r a l l y ,  b u i l d e r s  o f  main l i n e s  t r i e d  t o  avoid  g rades  over  3 

pe r  c e n t  and curves  g r e a t e r  than  12 degrees  o f  a r c .  Spur l i n e s  should
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fo l l o w  d ra in a g e s  o r  o t h e r  n a t u r a l  g rades  away from t h e  main l i n e .  They 

could  t o l e r a t e  somewhat s t e e p e r  g rades  ( l e s s  th a n  6 per  c e n t  when f u l l ,  

l e s s  than  10 p e r  c e n t  when empty) and curves  up t o  30 d e g r e e s .  While main 

l i n e s  were expec ted  t o  fo l l o w  n a t u r a l  d r a i n a g e s ,  sp u r  l i n e s  could  

sometimes d e v i a t e  from t h e s e  d r a i n a g e s / g r a d e s  i f  t h e  value/amount  of  

t im b e r  in a p a r t i c u l a r  a r e a  o f f s e t  t h e  i n c re a s e d  c o s t  o f  d e v i a t i o n  (Brown 

1923, 1934, 1936,  1947; Bryan t  1913) .

T h i r d l y ,  r a i l r o a d  logg ing  camps were expec ted  t o  be l o c a t e d  

immedia te ly  a d j a c e n t  to  t h e  r a i l  l i n e  t o  f a c i l i t a t e  t h e  l o a d in g  and 

unloading  o f  s u p p l i e s  and l a b o r  and t o  s e rv e  as a decking  a rea  f o r  th e  

c l o s e r  c u t t i n g  o p e r a t i o n s .  S ince  r a i l  l i n e s  most l i k e l y  fo l lowed  a 

n a t u r a l  d r a i n a g e ,  r a i l r o a d  logg ing  camps would be l o c a t e d  f a i r l y  c l o s e  t o  

a s tream (Brown 1923, 1934, 1936, 1947; Bryan t  1913) .

F i n a l l y ,  g iven t h e  y e a r - r o u n d  p o t e n t i a l  o f  r a i l r o a d  lo g g in g ,  lo g g e r s  

g e n e r a l l y  t r i e d  t o  l o c a t e  camps as f a r  away from swamps as p o s s i b l e .  This  

reduced t h e  r i s k  of  m a l a r i a  and o t h e r  c on tag ious  d i s e a s e s  t r a n s m i t t e d  by 

i n s e c t s  o r  con tam ina ted  w a te r  s u p p l i e s .  Normally t h i s  problem would not  

e x i s t  in  w i n t e r  logg ing  because  swamps were f r o z e n .  However, s in c e  

r a i l r o a d  lo g g in g  has t h e  p o t e n t i a l  f o r  f u l l  y e a r  o p e r a t i o n s ,  t h i s  p o in t  

must be t a k en  i n t o  account  (Brown 1923, 1934, 1936, 1947; Bryant  1913) .

Thus,  w h i l e  some emphasis  i s  p laced  on wate r  s o u rc e s  f o r  d r i n k i n g ,  

washing and e n g i n e s ,  t h e  more im p o r tan t  r e l a t i o n s h i p  i s  t h a t  between t h e  

logg ing  camp and th e  r a i l  l i n e .  As i t  so happens ,  t h e  r a i l  l i n e  a l s o  has 

a r e l a t i o n s h i p  t o  n a t u r a l  d r a i n a g e s ,  which p e r f o r c e  must then  have a 

r e l a t i o n s h i p  t o  camp l o c a t i o n .  These p r o p o s i t i o n s  a l lo w  f o r  th e  

fo rm u l a t io n  o f  t h e  fo l l o w in g  h y p o th e s e s .



76
H ypothes is  5 : R a i l ro a d  lo gg ing  camps w i l l  g e n e r a l l y  be l o c a t e d

f a i r l y  c l o s e  t o  n a tu ra l  d r a i n a g e s / s t r e a m s ;  p robab ly  no 

f u r t h e r  than  one mi le  away. Camps g r e a t e r  th a n  one 

m i le  from a n a t u r a l  d r a in a g e / s t r e a m  should  be l o c a t e d  

on ground with  approx im ate ly  6 per  cen t  s lo p e  and in

an a r e a  t h a t ,  by i n f e r e n c e ,  c o n ta in e d  a heavy s tand  of

t i m b e r .

H ypothes is  6 : R a i l ro a d  logg ing  camps w i l l  be l o c a t e d  as f a r  as

p o s s i b l e  from swamps.

The logg ing  te x tb o o k s  p rovided  v a lu a b le  in fo rm a t io n  about  th e  

i n t e r s i t e  r e l a t i o n s h i p s  between r i v e r  d r i v e  logg ing  camps.  F i r s t ,  l o g g e r s  

recognized  t h a t  t h e r e  was a p o in t  where so much t im e  was spen t  t r a v e l l i n g  

t o  t h e  c u t t i n g  a rea  from t h e  camp t h a t  con t inued  occupa t ion  o f  t h a t  

p a r t i c u l a r  camp was u n f e a s i b l e .  This  t r a v e l  t ime c o n s i d e r a t i o n  was 

im por tan t  because  i t  l i m i t e d  t h e  amount of  t ime t h e  lo g g e r s  could  work in  

t h e  c u t t i n g  a r e a  and a f f e c t e d  th e  t im ing  o f  o t h e r  i n t e r n a l  camp 

a c t i v i t i e s .  The s h o r t e r  hours  o f  d a y l i g h t  d u r ing  w in te r  and adverse  

wea the r  c o n d i t i o n s  were a l s o  taken  i n t o  c o n s i d e r a t i o n .  One and a h a l f  

m i le s  was t h e  d i s t a n c e  c o n s id e re d  c r i t i c a l  in  t h i s  r e s p e c t .  Hence, when

a l l  a p p r o p r i a t e  t im be r  had been cu t  w i th in  a one and a h a l f  m i le  r a d iu s  o f

a r i v e r  d r i v e  logg ing  camp a move had t o  be s e r i o u s l y  co n s id e re d  (Brown 

1923, 1934, 1936, 1947; Bryan t  1913) .

R e la ted  t o  t h i s  i s  t h e  f a c t  t h a t  h o r se s  and s l e d s  were used t o  haul 

lo gs  over i c e  roads from t h e  c u t t i n g  a rea  t o  t h e  l a n d i n g .  The ho rse  team 

had c e r t a i n  l i m i t s  in  te rm s  o f  t h e  l e n g th  o f  haul under given c o n d i t i o n s .  

F a c t o r s  such as s i z e  o f  l o a d ,  s l o p e ,  t ime o f  day ( i . e .  how long t h e  team 

had been w o rk in g ) ,  w e a th e r ,  e t c . ,  c o n t r i b u t e d  t o  d e t e rm in in g  th e  d i s t a n c e
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a horse  team could  e f f e c t i v e l y  h a u l .  This d i s t a n c e  i d e a l l y  should  be kept  

t o  t h e  s h o r t e s t  p o s s i b l e ,  b u t  under most c o n d i t i o n s ,  e s p e c i a l l y  w i th  a 

good g r a d e ,  a horse  team could  haul f o r  approx im ate ly  one t o  t h r e e  mi les  

w i thou t  r e s t i n g  (Brown 1923,  1934, 1936, 1947; Bryant  1913).

I t  should  be noted t h a t  f o r e s t  composi t ion  had l i t t l e  e f f e c t  on 

i n t e r s i t e  s pac ing  o f  r i v e r  d r i v e  camps.  Once i t  was e s t a b l i s h e d  t h a t  a 

c e r t a i n  t r a c t  o f  land  exceeded t h e  t h r e s h h o l d  of  p r o f i t a b i l i t y  f o r  

m a rk e tab le  t i m b e r ,  t h e  c o n s i d e r a t i o n s  d i s c u s s e d  above were t h e  

d e t e rm in a n t s  o f  camp l o c a t i o n  both w i th in  t h e  t r a c t  and with  r e s p e c t  t o  

each o t h e r .  F o re s t  com posi t ion  a f f e c t e d  t h e  l e n g th  o f  t ime i t  to ok  to  

remove a l l  t h e  m a rke tab le  t i m b e r  from an a r e a ,  bu t  i t  d i d n ' t  a f f e c t  th e  

l o c a t i o n  o f  camps once t h e  t h r e s h h o l d  was exceeded (Brown 1923, 1934, 

1936, 1947; Bryan t  1913; H ardes ty  1985) .

Based on t h e  above d i s c u s s i o n s ,  an h y p o th e s i s  about  t h e  s p a t i a l  

r e l a t i o n s h i p s  among r i v e r  d r i v e  logg ing  camps can be put  f o r t h .

H ypothes is  7 ; The i n t e r s i t e  s pac ing  o f  r i v e r  d r i v e  logg ing  camps may 

be viewed as a f u n c t i o n  o f  t h e  e f f e c t i v e  work zone 

around each camp. I t  i s  t h e r e f o r e  hypo thes ized  t h a t  

r i v e r  d r i v e  logg ing  camps w i l l  g e n e r a l l y  be l o c a t e d  

between one and a h a l f  and t h r e e  m i le s  o f  each o t h e r .

I n t e r s i t e  r e l a t i o n s h i p s  f o r  r a i l r o a d  logg ing  camps a r e  a more complex

i s s u e ,  p r i m a r i l y  because  o f  t h e  r a i l r o a d .  G e n e r a l l y ,  t h e  main l i n e  of  a 

lo gg ing  r a i l r o a d  was c o n s t r u c t e d  i n t o  an a rea  with  an eye towards many 

y e a r s  of  u s e .  Spur l i n e s  were c o n s t r u c t e d  o f f  t h e  main l i n e  t o  p rov ide  

acc es s  t o  t i m b e r .  Camps were then  l o c a t e d  along t h e s e  r a i l r o a d  l i n e s .  As 

in  r i v e r  d r i v e  o p e r a t i o n s ,  ho rse  power was used t o  haul lo gs  from th e

c u t t i n g  t o  t h e  load ing  a r e a  with  t h e  average  con t inuous  ho rse  haul ranging
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from one t o  t h r e e  m i les  depending on th e  g r a d e .  S i m i l a r l y ,  t h e  maximum 

ra d i u s  t o  which lum ber jacks  could  be expec ted  t o  walk t o  reach t h e  c u t t i n g  

a r e a  was about  one and a h a l f  m i le s  (Brown 1923, 1934, 1936, 1947; Bryant  

1913) .

Sometimes, however, t h e  r a i l r o a d  was used to  t r a n s p o r t  workers a n d /o r  

h o r se s  t o  some d e b a rk a t io n  p o in t  along  t h e  l i n e ,  whence they  walked t o  t h e  

c u t t i n g  a r e a .  This could  i n c r e a s e  t h e  e f f e c t i v e  work zone around a camp 

as well as  change i t s  shape from an i d e a l i z e d  c i r c l e  t o  a more l i n e a r  

form. Moreover,  one sou rce  recommends b u i l d i n g  spur  l i n e s  one q u a r t e r  t o  

one h a l f  m i le  a p a r t ,  w ith  on ly  o cca s iona l  uses  o f  i n t e r v a l s  over  one m i l e .  

Even w i thou t  r a i l  t r a n s p o r t  f o r  ho rses  and workers  one camp could supply  

l a b o r  f o r  a number of  r a i l  spu rs  so t h a t  not  every r a i l  spur  would 

n e c e s s a r i l y  be a s s o c i a t e d  with  a camp. All o f  t h e s e  c o n s i d e r a t i o n s  make 

i t  d i f f i c u l t  t o  frame hypotheses  about  t h e  i n t e r s i t e  r e l a t i o n s h i p s  between 

r a i l r o a d  logg ing  camps (Brown 1923, 1934, 1936, 1947; Bryan t  1913) .

One r e l a t i v e l y  c o n s t a n t  f a c t o r  i s  t h a t  t h e  use o f  t h e  r a i l r o a d  to  

t r a n s p o r t  workers  a n d /o r  h o r se s  from th e  camp t o  some in t e r m e d i a t e  p o in t  

on t h e  way t o  t h e  c u t t i n g  a r e a  can s i g n i f i c a n t l y  e n l a r g e  and r e - s h a p e  th e  

work a rea  around a r a i l r o a d  camp r e g a r d l e s s  o f  t h e  i n t e r v a l  between spur  

l i n e s .  This  use of  t h e  r a i lw a y  need not  have been a d a i l y  occu r renc e  t o  

have had an impact  t h e  s i t u a t i o n .

Based on th e  above d i s c u s s i o n ,  t h e  fo l lo w in g  h y p o th e s i s  may be s t a t e d .

Hypothes is  8 : The i n t e r s i t e  spac ing  of  r a i l r o a d  logg ing  camps

i s  a f u n c t i o n  o f  th e  e f f e c t i v e  work zone around each 

camp. The work zone in t h i s  i n s t a n c e  should have as 

i t s  lower l i m i t  a r a d iu s  o f  app rox im a te ly  one and a
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h a l f  t o  two m i l e s .  I t s  upper l i m i t  i s  not  s p e c i f i a b l e  

a t  t h i s  t i m e .

The hypotheses  p r e s e n te d  above have been des igned  t o  a l low an 

i n v e s t i g a t i o n  o f  c e r t a i n  i n t e r s i t e  r e l a t i o n s h i p s  among both  r i v e r  d r i v e  

logg ing  camps and r a i l r o a d  logg ing  camps.  Although couched in te rm s  o f  a 

s imple  l i n e a r  d i s t a n c e  measure between camps, t h e s e  hypotheses  w i l l  a l low 

deeper  i n q u i r y  i n t o  t h e  r e l a t i o n s h i p  between s i t e s  because  they  focus  on 

th e  human o r g a n i z a t i o n  of  space  r a t h e r  than  on i n t e r s i t e  r e l a t i o n s h i p s  

couched e x c l u s i v e l y  in  terms o f  env ironmenta l  f a c t o r s  o r  th e  d e p a r t u r e  

from randomness.  This focus  on work zones w i l l  a l low  us to  not  only  

unders tand  s i t e  d i s t r i b u t i o n  w i th i n  t h e  s tudy  a r e a ,  bu t  a l s o  t o  p rov ide  

some i n s i g h t  i n t o  t h e  o r g a n i z a t i o n  o f  t h e  logg ing  i n d u s t r y .

Having addressed  s e v e ra l  hypotheses  s p e c i f i c  t o  camps i t  i s  now 

a p p r o p r i a t e  t o  move t o  a l a r g e r  p e r s p e c t i v e  and deal  w ith  th e  e n t i r e  

s e t t l e m e n t  p a t t e r n  of  t h e  i n d u s t r i a l  f r o n t i e r .  The u se fu l  s t a r t i n g  p o in t  

w i l l  be t h e  i n v e s t i g a t i o n  o f  t h e  genera l  s p a t i a l  pa ram ete rs  o f  t h e  

i n d u s t r i a l  f r o n t i e r  model .

Accord ing ly  th e  fo l l o w in g  hypotheses  may be p roposed .

Hypothes is  9 : The lo g g in g  f r o n t i e r ,  whether r i v e r  d r i v e  or

r a i l r o a d ,  shou ld  c o n ta in  t h r e e  ty p e s  o f  s i t e s :  

camps,  i n t e r m e d i a t e  supp ly  c e n t e r s ,  and e n t r e p o t s .  

These should  e x i s t  in a h i e r a r c h i a l  r e l a t i o n s h i p  t o  

each o t h e r ;  w ith  camps be ing  t h e  most numerous 

fo l lowed  by in t e r m e d i a t e  supply  c e n t e r s  and 

e n t r e p o t s ,  e i t h e r  s i n g u l a r  o r  very few in number.

Hypothes is  10 : I n t e r m e d ia t e  supply  c e n t e r s  w i l l  be camp o r i e n t e d  and

f u n c t i o n  t o  supp ly  t h e  s u b s i s t e n c e  and t e c h n o lo g ic a l
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needs o f  t h e  logg ing  camps as  well  as  p rov ide  

t r a n s p o r t a t i o n / c o m m u n ic a t io n  l i n k s  with  t h e  e n t r e p o t  

and v a r io u s  pe rsona l  g o o d s / s e r v i c e s  f o r  t h e  w orke rs .  

When camp l o c a t i o n s  move, i n t e r m e d i a t e  supply  c e n t e r s  

w i l l  move or  cea se  t o  e x i s t .

Hypothes is  11 : E n t r e p o t s  w i l l  be s i n g u l a r  or  few in  number, bu t

l a r g e r  and more d i v e r s i f i e d  than  o t h e r  components of  

t h e  i n d u s t r i a l  f r o n t i e r  s e t t l e m e n t  sys tem.  They w i l l  

m a in ta in  d i r e c t  and c o n s t a n t  c o n t a c t  with  the  

homeland and w i l l  be t h e  t e rm in i  o f  f r o n t i e r  

t r a n s p o r t / c o m m u n ic a t io n s  sy s tem s .  They w i l l  be more 

permanent  th a n  o t h e r  components o f  t h e  f r o n t i e r  

s e t t l e m e n t  sys tem,  o f t e n  l a s t i n g  beyond th e  demise of  

t h e  lo g g in g  f r o n t i e r .

In a d d i t i o n  t o  hav ing t h r e e  d i f f e r e n t  ty p e s  o f  s i t e s ,  t h e  i n d u s t r i a l  

f r o n t i e r  was c h a r a c t e r i z e d  by a m u l t ip u rp o s e  c o m m u n ic a t io n / t r a n s p o r t a t i o n  

system which connec ted  t h e s e  s i t e s .  This  system connec ted  th e  f r o n t i e r  

and t h e  homeland a l low ing  a two-way exchange o f  goods and i n f o r m a t i o n .  I t  

a l s o  p rov ided  t h e  f r o n t i e r  with  i n fo rm a t io n  about  market  c o n d i t i o n s ,  

supp ly  so u rces  and t e c h n o l o g i c a l  development .  F i n a l l y ,  i t  provided  a 

means of  o r g a n i z a t i o n  and c o n t ro l  t o  th o s e  in t h e  homeland in  charge  o f  

v a r io u s  o p e r a t i o n s  on t h e  f r o n t i e r .  The c o m m u n ic a t io n s / t r a n s p o r t a t i o n  

sys tem ,  r e g a r d l e s s  o f  i t s  form, had th e  e n t r e p o t  as  i t s  t e rm inus  and 

th rough  t h e  e n t r e p o t  goods and in fo rm a t io n  a r e  exchanged with  t h e  

homeland.  Given th e s e  c h a r a c t e r i s t i c s ,  t h e  fo l lo w in g  h y p o th e s i s  i s  

p roposed .
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H ypothes is  12: On t h e  i n d u s t r i a l  f r o n t i e r ,  one may expec t  t o  f i n d  a

c o m m u n ic a t io n s / t r a n s p o r t a t i o n  sytem with  i t s  te rm inus  

a t  t h e  e n t r e p o t  and l i n k i n g  a l l  t h e  s e t t l e m e n t s  on the  

f r o n t i e r  with  t h e  e n t r e p o t .  I t  i s  t h e  p r i n c i p a l  means 

by which goods and in fo rm a t io n  a r e  exchanged with  th e  

o u t s i d e  w o r ld .

Having add res sed  th e  s e t t l e m e n t  r e l a t e d  a s p e c t s  o f  t h e  i n d u s t r i a l  

f r o n t i e r ,  i t  i s  n ece s s a ry  t o  focus  a t t e n t i o n  on o t h e r  c h a r a c t e r i s t i c s .

Among t h e s e  a r e  t h e  i s s u e s  o f  d u r a t i o n  and c u l t u r a l  u n i f o r m i t y .  The f i r s t  

might  appea r  t o  be temporal  in  n a t u r e ,  however,  in t h i s  case  i t  a l s o  f a l l s  

i n t o  t h e  c a t e g o r y  o f  b e h a v i o r a l / o r g a n i z a t i o n a l  c h a r a c t e r i s t i c s  because o f  

t h e  way i t  r e l a t e s  t o  t h e  i s s u e  o f  c u l t u r a l  u n i f o r m i ty  and t o  t h e  

o p e r a t i n g  c o n s i d e r a t i o n s  o f  logg ing  camps.

The Upper P en in s u la  logg ing  f r o n t i e r ,  l i k e  a l l  i n d u s t r i a l  f r o n t i e r s ,  

shou ld  be o f  s h o r t  d u r a t i o n .  Severa l  q u e s t i o n s  a r i s e ,  however, r e g a rd in g  

t h e  way d u r a t i o n  should  be measured .  For example,  do we c o n s id e r  th e  

d u r a t i o n  in  l i g h t  o f  t h e  human o c c u p a t io n  o f  North America,  t h e  c a p i t a l i s t  

occu p a t io n  o f  North America o r  t h e  appearance  o f  t h e  United S t a t e s  as a 

n a t io n ?  R a the r  than  become invo lved  in a long and u l t i m a t e l y  unp roduc t ive  

d i s c u s s i o n  o f  s c a l e ,  t h i s  q u e s t i o n  w i l l  be addressed  by d e a l in g  with  

d u r a t i o n  in  te rm s  o f  m a t e r i a l  c u l t u r e .  I f  a given s e t t l e m e n t  or  system of 

s e t t l e m e n t s  i s  expec ted  t o  be o f  o t h e r  than  s h o r t  d u r a t i o n ,  one would 

expec t  t h a t  b u i l d i n g  d e s ig n  and c o n s t r u c t i o n  would r e f l e c t  t h i s  f a c t .  

C onverse ly ,  i f  s e t t l e m e n t s  were des igned  f o r  s h o r t  d u r a t i o n ,  one would 

expec t  t h a t  t h i s  would be a p p a re n t  in t h e i r  des ign  and c o n s t r u c t i o n .  

C o m m u n ica t io n s / t r an sp o ra t io n  sys tems connec t ing  th e s e  s e t t l e m e n t s  would
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e x h i b i t  s i m i l a r  c h a r a c t e r i s t i c s .  These c o n s i d e r a t i o n s  may be r e s t a t e d  as 

t h e  fo l l o w in g  h y p o t h e s i s .

H ypothes is  13 : As an i n d u s t r i a l  f r o n t i e r ,  t h e  logg ing  f r o n t i e r  

should  be o f  s h o r t  d u r a t i o n .  This  c h a r a c t e r i s t i c  

should  be r e f l e c t e d  in t h e  des ign  and c o n s t r u c t i o n  o f  

t h e  s e t t l e m e n t s  on th e  logg ing  f r o n t i e r .

The nex t  genera l  c h a r a c t e r i s t i c  m a in ta in s  t h a t  t h e  i n d u s t r i a l  

f r o n t i e r  w i l l  be c u l t u r a l l y  uniform th roughou t  i t s  d u r a t i o n .  This 

c h a r a c t e r i s t i c  i s  based upon th e  s o c i a l  r e l a t i o n s  a s s o c i a t e d  with  the  

c a p i t a l i s t  world sys tem,  w i th i n  which th e  i n d u s t r i a l  f r o n t i e r  o p e r a t e s .  

C ap i t a l i s m  above a l l  i s  a power r e l a t i o n s h i p  r a t h e r  th a n  a market  system 

and i s  most m a n i f e s t  in  t h o s e  a r e a s  a s s o c i a t e d  with  p r o d u c t i o n .  Not only  

does t h i s  r e l a t i o n s h i p  occur  on t h e  i n d u s t r i a l  f r o n t i e r ,  but  given th e  

purpose  o f  t h e  i n d u s t r i a l  f r o n t i e r ,  i t  should  be more v i s i b l e  t h e r e  than  

in t h e  homeland.  This  p a r t i c u l a r  power r e l a t i o n s h i p ,  coupled with  th e  

d r i v e  f o r  e f f i c i e n c y ,  l e a d s  t o  u n i f o r m i ty  in  both  b eh a v io r  and m a te r i a l  

c u l t u r e .  Given t h e s e  c o n s i d e r a t i o n s ,  d i f f e r e n t  l e v e l s  o f  u n i fo rm i ty  

shou ld  be a s s o c i a t e d  with  each o f  t h e  s e t t l e m e n t  components o f  t h e  

i n d u s t r i a l  f r o n t i e r .  While t h e s e  components a r e  not  expec ted  t o  be 

i n t e r n a l l y  i som orph ic ,  between component v a r i a t i o n  should  be g r e a t e r  than  

w i th in  component v a r i a t i o n  (Bowles 1985, Edwards e t . a l _ .  1972, Evangelauf  

1985, Lewis 1984) .

The most s t r u c t u r e d  b eh av io r  should  be found in camps which a r e  

s i n g u l a r l y  e s t a b l i s h e d  f o r  t h e  p ro d u c t io n  o f  a commodity.  Not only  w i l l  

work be c a r r i e d  out  under a s t r i c t  s e t  o f  g u i d e l i n e s ,  focused  on 

maximizing p r o d u c t i o n ,  b u t  a l s o  a c t i v i t i e s  o u t s i d e  o f  work w i l l  be 

r e g u l a t e d .  This  p a t t e r n  shou ld  ho ld  t r u e  f o r  both r i v e r  d r i v e  camps and
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r a i l r o a d  camps.  Behavior a t  i n t e r m e d i a t e  supp ly  c e n t e r s  and e n t r e p o t s  

would be l e s s  s t r u c t u r e d  because  th e s e  s e t t l e m e n t s  se rved  o t h e r  f u n c t i o n s  

be s id e s  p ro d u c t io n  (Bowles 1985, Edwards e t . a l_ .  1972, Hardes ty  1985,

Lewis 1984) .

The m a t e r i a l  c u l t u r e  ( p r i m a r i l y  b u i l d i n g s  in t h i s  case )  a s s o c i a t e d  

with  c u l t u r a l  u n i fo rm i ty  i s  a l s o  expec ted  t o  be o r i e n t e d  e x c l u s i v e l y  

towards p ro d u c t io n  and t o  be produced in f a i r l y  r e g u l a r  s i z e s  and 

a r r an g em en ts ,  while  t h a t  a s s o c i a t e d  with o t h e r  type s  o f  s i t e s  i s  expec ted  

t o  be more d i v e r s e .

Thus,  t h e  fo l lo w in g  h y p o th e s i s  may be s t a t e d .

Hypothes is  14 : The logg ing  f r o n t i e r  w i l l  be c h a r a c t e r i z e d  by a high

deg ree  o f  u n i f o r m i t y ,  both  in te rms of  behav io r  and

m a te r i a l  c u l t u r e .  I t  i s  expec ted  t h a t  t h i s

u n i f o r m i ty  w i l l  be most v i s i b l e  in a rea s  d i r e c t l y

r e l a t i n g  t o  p roduc t ion  and t h a t  i t  w i l l  va ry  among

t h e  t h r e e  components o f  t h e  i n d u s t r i a l  f r o n t i e r  

s e t t l e m e n t  sys tem.

The p ro c e s s  o f  change on i n d u s t r i a l  f r o n t i e r s  has r e c e n t l y  been 

examined by Hardes ty  (1985) ,  in  h i s  s tudy  o f  t h e  mining f r o n t i e r  o f  th e  

United S t a t e s '  Sou thw es t .  Hardes ty  has developed se v e ra l  conceptual  

approaches  t o  t h e  phenomenon o f  change on t h e  i n d u s t r i a l  f r o n t i e r ,  one o f  

which i s  t h e  concept  o f  s t a n d a r d i z a t i o n .  From a more genera l  p e r s p e c t i v e ,  

s t a n d a r d i z e d  a d a p t iv e  responses  or  c u l t u r a l  u n i fo rm i ty  was addressed  in 

Hypothes is  14.  In t h i s  i n s t a n c e ,  however, i n t e r e s t  i s  focused  on how such 

a h ig h ly  s t a n d a r d i z e d  system changes .  Fur therm ore ,  t h e  o r i e n t a t i o n  of  th e

i n d u s t r i a l  f r o n t i e r  d i c t a t e s  t h a t  change should  be most v i s i b l e  and most

s i g n i f i c a n t  in  a r e a s  a s s o c i a t e d  with  p ro d u c t io n  (Hardes ty  1985) .
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To develop  h i s  model o f  change in s t a n d a r d i z e d  i n d u s t r i a l  f r o n t i e r  

sy s tem s ,  Hardes ty  borrowed from th e  f i e l d  o f  p a l e o b io lo g y ,  s p e c i f i c a l l y  

t h e  work o f  Gould and El d redge  (1977) concern ing  punc tua ted  e q u i l i b r i a .  

Hardesty  te rm s  t h i s  p a t t e r n  o f  change ,  when a p p l i e d  t o  c u l t u r a l  sys tems ,  

as  t h a t  o f  c o r r e l a t e d  e p i s o d e s .  Such a p a t t e r n  o f  change i s  l i k e l y  t o  be 

s t e p l i k e  and d i s c o n t i n u o u s ,  bu t  more or  l e s s  s im u l taneous  over  t h e  e n t i r e  

i n d u s t r i a l  f r o n t i e r .  For example ,  a p a r t i c u l a r  a d a p t a t i o n ,  u s u a l l y  a 

p roduc t ion  te c h n o lo g y ,  w i l l  be common a c ro s s  t h e  e n t i r e  i n d u s t r i a l  

f r o n t i e r  and w i l l  remain in  p la c e  u n t i l  a s i g n i f i c a n t l y  more e f f i c i e n t /  

p r o f i t a b l e  techno logy  a p p e a r s .  Once th e  new techno logy  appears  i t  w i l l  

r a p i d l y  p r o l i f e r a t e  a c ro s s  t h e  e n t i r e  i n d u s t r i a l  f r o n t i e r  becoming th e  

p r i n c i p a l  p ro d u c t io n  t e c h n o lo g y .  Such r ap id  p r o l i f e r a t i o n  i s  ensured  by 

t h e  c o m m u n ic a t io n s / t r a n s p o r t a t i o n  system and th e  power r e l a t i o n s h i p s  

i n h e r e n t  in t h e  c a p i t a l i s t  system (Bowles 1985,  Edwards e j t . a K  1972, 

Hardes ty  1985) .

The p r e s e n t  r e s e a r c h  p r e s e n t s  an o p p o r tu n i ty  t o  examine th e  p rocess  

o f  change on t h e  logg ing  f r o n t i e r .  H i s t o r i c a l  r e p o r t s  i n d i c a t e  t h a t  

logg ing  began in  t h e  s tudy  a r e a  as r i v e r  d r i v e  logg ing  and l a t e r  s h i f t e d  

t o  r a i l r o a d  l o g g i n g .  Such a s h i f t  in  p r o d u c t i o n ,  both  in terms o f  

r e s o u rc e  and t e c h n o lo g y ,  shou ld  be s i g n i f i c a n t .  T h e r e f o re ,  i t  would be 

expec ted  t h a t  such a change would conform t o  t h e  p r i n c i p l e  o f  c o r r e l a t e d  

ep i so d es  as deve loped by H a rd e s ty .  This  e x p e c t a t i o n  may be s t a t e d  as t h e  

fo l low ing  h y p o th e s i s  (Hardes ty  1985, Karamanski 1984) .

Hypothes is  15: The s h i f t  in p roduc t ion  techno logy  from r i v e r  d r i v e

logg ing  t o  r a i l r o a d  logg ing  should  be ab ru p t  and 

occur  w i th in  a s h o r t  pe r io d  o f  t i m e .  This  s h i f t  

should  r e s u l t  in  a movement from u n iv e r s a l  r i v e r
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d r i v e  logg ing  t o  a s i t u a t i o n  o f  u n iv e r s a l  r a i l r o a d  

l o g g i n g .

In a d d i t i o n  t o  h i s  exam ina t ion  o f  i n d u s t r i a l  f r o n t i e r  change as 

c o r r e l a t e d  e p i s o d e s ,  H ardes ty  (1985) proposed t h a t  i n d u s t r i a l  f r o n t i e r s  

may be viewed as ecosys tem s .  S p e c i f i c a l l y ,  Hardes ty  m a in ta ined  t h a t  t h e  

Marginal Value Theorem may be used t o  model s p a t i a l  p a t t e r n s  o f  i n d u s t r i a l  

f r o n t i e r  ecosy tems .  This  c o n c e p t u a l i z a t i o n  a l lows  r e s e a r c h e r s  t o  examine 

problems o f  d u r a t i o n  o f  o c c u p a t i o n ,  r e - o c c u p a t i o n ,  abandonment,  e t c .  as  

well  as  t o  c o n s id e r  such f a c t o r s  as  r e s o u rce  r e n e w a b i l i t y  and te c h n o lo g y .

The Marginal Value Theorem d e s c r i b e s  t h e  i n d u s t r i a l  f r o n t i e r  as  a web 

o f  pa tches  which a r e  t h e  l o c i  o f  r e s o u rc e  a v a i l a b i l i t y .  According t o  t h i s  

theorem any pa tch  w i l l  remain c o lon ized  u n t i l  i t s  r a t e  o f  p ro d u c t io n  drops  

t o  a l e v e l  equal to  t h e  av e ra g e  r a t e  of  p ro d u c t io n  f o r  t h e  f r o n t i e r  as  a 

whole .  The average  in c lu d e s  a l low ances  f o r  t h e  c o s t  o f  moving t o  an o th e r  

pa tch  and f o r  t h e  c o s t  o f  p ro d u c t io n  in a n o th e r  p a t c h .  The d u r a t i o n  of  

o c c u p a t io n ,  t h e r e f o r e ,  depends upon t h e  r a t e  o f  pa tch  renew al ,  v a r i a b i l i t y  

o f  t h e  p a t c h ,  s i z e  o f  t h e  p a t c h ,  t e c h n o l o g i c a l  e f f i c i e n c y ,  t r a n s p o r t a t i o n  

c o s t  and market  p r i c e .  Hardes ty  m a in ta in s  t h a t  a l l  o f  t h e s e  v a r i a b l e s  

(wi th t h e  ex ce p t io n  o f  pa tch  s i z e  and v a r i a b i l i t y ) ,  a r e  envi ronmenta l  and 

change s t o c h a s t i c a l l y ,  making t h e  p r e d i c t i o n  o f  i n n o v a t io n  and sudden 

change im p o ss ib l e  (H ardes ty  1985).

Hardes ty  (1985) used t h e  Marginal  Value Theorem t o  ana lyze  t h e  mining 

f r o n t i e r  and an a s s o c i a t e d  logg ing  f r o n t i e r  in  t h e  United S t a t e s  

s o u th w e s t .  In both t h e s e  c a s e s  he was d e a l in g  with  a s i t u a t i o n  where 

complete  abandonment a n d / o r  c e s s a t i o n  o f  a c t i v i t y  o c c u r r e d .  The ep i sode  

o f  change under s tudy  h e re  i s  one where a given te ch n o lo g y  i s  r e p la ced  by 

a n o t h e r  w i th o u t  an i n t e r v e n i n g  p e r io d  o f  abandonment.  As such ,  t h e
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marginal  va lue  approach may not  be a p p l i c a b l e  t o  t h e  p r e s e n t  r e s e a r c h .  

T h e r e f o re ,  some o f  t h e  more im p o r tan t  v a r i a b l e s  a s s o c i a t e d  with  t h e  

Marginal Value Theorem w i l l  be examined t o  a s c e r t a i n  i f  t h i s  approach i s  

a p p r o p r i a t e  in t h i s  c a s e .  This  examinat ion  may a l s o  p o in t  t o  o t h e r  

q u e s t i o n s  which might  be asked  shou ld  t h e  Marginal Value Theorem prove 

i n a p p l i c a b l e .

The most obvious a r e a  t h a t  t h e  s h i f t  from r i v e r  d r i v e  logg ing  to  

r a i l r o a d  logg ing  would e f f e c t  i s  t h a t  o f  t e c h n o l o g i c a l  e f f i c i e n c y .  The 

advent  o f  t h e  logg ing  r a i l r o a d  t h e o r e t i c a l l y  made y e a r  around logg ing  

p o s s i b l e .  Thus,  supp ly ing  sawmil ls  with  logs  and t h e  ac tu a l  h a r v e s t i n g  of  

logs  no lo n g e r  had t o  be a seasona l  o c c u r r e n c e .  In a d d i t i o n ,  t h e  logs  

s u f f e r e d  l e s s  damage in  t r a n s p o r t  r e s u l t i n g  in  a g r e a t e r  amount of  

m a rke tab le  p r o d u c t .  F i n a l l y ,  and most i m p o r t a n t l y ,  t h e  r a i l r o a d  opened 

t h e  way f o r  l a r g e  s c a l e ,  s u c c e s s f u l  hardwood lo g g i n g .  P r i o r  t o  t h e  

development o f  t h e  logg ing  r a i l r o a d ,  l a r g e  s c a l e  logg ing  was r e s t r i c t e d  t o  

p in e  because  o f  i t s  f l o a t a b i l i t y .  Now u n l im i ted  p o s s i b i l i t i e s  were 

a v a i l a b l e  t o  lo g g e r s  (Ca t ton  1976, Dunbar 1970, Karamanski 1984) .

This s h i f t  a l s o  complexly impacts  upon t r a n s p o r t  c o s t .  The logging  

ra i lw a y  advan tages  ( r a p id  and con t inuous  t r a n s p o r t ,  t h e  p r e s e r v a t i o n  o f  

p roduc t  q u a l i t y ) ,  brought  w ith  them s u b s t a n t i a l l y  in c re a s e d  c o s t s  when 

compared t o  r i v e r  d r i v e  l o g g i n g .  Railway c o n s t r u c t i o n ,  w h i le  us ing  

n a t u r a l  g rades  whenever i t  c o u l d ,  s t i l l  r e q u i r e d  a g r e a t  deal  o f  c u t t i n g  

and f i l l i n g  t o  s t a b i l i z e  t r a c k  beds and l a y  t r a c k .  Even though spur  l i n e s  

could  be l a i d  with  l e s s  c a r e  and over  more adverse  t e r r a i n  than  main 

l i n e s ,  t h i s  was s t i l l  an ex p en s iv e  p r o p o s i t i o n .  For example,  t h e  

sugges ted  r i g h t - o f - w a y  f o r  main l i n e s  was 100 f e e t  and any f i l l e d  a r e a s  

had t o  have approx im ate ly  a f o u r t e e n  f o o t  width f o r  t r a c k  bed and
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d r a i n a g e .  In a d d i t i o n ,  most o f  t h e  r i v e r  improvements f o r  r i v e r  d r i v e  

logg ing  were made o f  lo c a l  m a t e r i a l .  While t h i s  i s  t r u e  f o r  some ra i lw a y  

a s s o c i a t e d  c o n s t r u c t i o n  ( e . g .  f i l l s ,  t r e s t l e s ,  e t c . ) ,  o t h e r  m a t e r i a l s  

( e . g .  e n g i n e s ,  r o l l i n g  s t o c k ,  r a i l s ,  e t c . )  had t o  be imported from th e  

homeland t o  t h e  i n d u s t r i a l  f r o n t i e r .  Thus,  in  t h e  s h o r t  run r a i l r o a d  

logg ing  was an expens ive  u n d e r t a k i n g ,  which could only  become c o s t

e f f e c t i v e  i f  used f o r  a number o f  y e a r s  t o  ac c e s s  l a r g e  amounts o f  t i m b e r .
>*»

When c o n s id e r i n g  t h e  c o n s t r u c t i o n  o f  a logg ing  r a i l r o a d  a l o g g e r  had t o  

in s u r e  t h a t  t h e r e  was s u f f i c i e n t  t im b e r  a v a i l a b l e  t o  am o r t ize  th e  deb t  

in c u r r e d  by r a i lw a y  c o n s t r u c t i o n ,  logg ing  o p e r a t i o n s ,  and t o  p rov ide  a 

l a r g e  p r o f i t  (Brown 1923, 1934,  1936,  1947; Bryant  1913; Karamanski 1984) .

Patch s i z e  i s  d i f f i c u l t  t o  a c c u r a t e l y  gauge on t h e  logg ing  f r o n t i e r .  

During t h e  r i v e r  d r i v e  logg ing  e r a ,  a patch  c o n s i s t e d  o f  only  c e r t a i n  

ty p e s  a n d /o r  c l u s t e r s  of  t r e e s  w i th i n  any l a r g e r  a r e a .  These were 

f l o a t a b l e  p ine  r e l a t e d  s p e c i e s .  With t h e  advent  o f  r a i l r o a d  lo g g i n g ,  a l l  

t r e e s  w i th in  any reg ion  a r e  nom ina l ly  u s a b l e .  What t h e n  d e f in e s  a pa tch?  

I t  can no lo n g e r  be done by s p e c i f y i n g  a type  of  t r e e  and e f f e c t i v e l y  

becomes a l l  t r e e s .  This  i s  f u r t h e r  born ou t  by t h e  f a c t  t h a t  t h e  

p r e v a i l i n g  c u t t i n g  t e c h n iq u e  d u r in g  t h e  r a i l r o a d  lo g g in g  era  was c l e a r  

c u t t i n g .  In te rms o f  n a t u r a l  r e s o u r c e s ,  t h e n ,  t h e  pa tch  has become th e  

e n t i r e  f r o n t i e r  (Brown 1923,  1934, 1936, 1947; Bryant  1913; Hardes ty  1985; 

Karamanski 1984) .

Patch v a r i a b i l i t y  poses  problems s i m i l a r  to  th o s e  encounte red  with 

pa tch  s i z e .  During t h e  r i v e r  d r i v e  e r a  t h i s  concep t  may have had some 

r e le v a n c e  t o  t h e  logg ing  f r o n t i e r ,  bu t  with t h e  adven t  o f  r a i l r o a d  logg ing  

and c l e a r  c u t t i n g  t h i s  concep t  l o o s e s  i t s  u t i l i l t y .  Moreover,  t h e  s tudy  

a r e a ' s  predominant  f o r e s t  ty p e  i s  hardwood,  with  most o f  th e  f o r e s t
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c l a s s i f i e d  as mixed hardwood and p i n e .  Given th e s e  f a c t o r s ,  t h e  advent  o f  

r a i l r o a d  l o g g i n g ,  in  a d d i t i o n  t o  r e d e f i n i n g  pa tch  s i z e  a l s o  reduced patch  

v a r i a b i l i t y  in  terms o f  t h e  n a t u ra l  r e s o u rc e  being  e x p l o i t e d  (Hardes ty  

1985, Karamanski 1984, Weir and R u t t e r  1985) .

Patch  r e n e w a b i l i t y  i s  u s u a l l y  a p p l i c a b l e  t o  f o r e s t s ,  which may 

r e g e n e r a t e  in  t h e  long r u n ,  but  i t  can be a complex c h a r a c t e r i s t i c  to  

m easure .  F i r s t ,  t h e r e  i s  t h e  q u e s t i o n  o f  how t h i s  renewal i s  t o  be 

accompli shed :  by n a t u r a l  r e g e n e r a t i o n  or  by r e f o r e s t a t i o n .  Most of  t h e

f o r e s t s  in  t h e  United S t a t e s ,  i n c lu d in g  th o s e  in t h e  s tudy  a r e a ,  have been 

renewed by t h e  l a t t e r  method.  Second,  w i l l  t h i s  be a long or  s h o r t  te rm 

p ro s p e c t?  Allowing t h a t  long and s h o r t  a r e  r e l a t i v e  t e rm s ,  I would argue 

t h a t  r e f o r e s t a t i o n  i s  a long  te rm phenomenon v i s  a v i s  t h e  i n d u s t r i a l  

f r o n t i e r .  I f  one i s  examining s u c c e s iv e  r e - c o l o n i z a t i o n  over  t h e  long 

ru n ,  presuming r e - f o r e s t a t i o n  had o c c u r r e d ,  then  t h e  a r c h a e o lo g ic a l  r eco rd  

should  appea r  as Hardes ty (1985:217)  d e s c r i b e s  i t .  However, t h e  concept  

o f  r e n e w a b i l i t y  as t h e  complete  rep lacement o f  r e s o u rc e s  i s  no t  usefu l  

when obse rv ing  an i n d u s t r i a l  f r o n t i e r  w i th in  th e  framework o f  i t s  i n i t i a l  

c o l o n i z a t i o n .  F u r the rm ore ,  one must assume t h a t  t h e  r e s o u rc e  was 

pe rc e iv e d  as e i t h e r  non-renewable  o r  e l s e  was not  th o u g h t  of  in  te rms o f  

r e n e w a b i l i t y ,  by i n d u s t r i a l  f r o n t i e r  c o l o n i s t s  (Hardes ty  1985, Karamanski 

1984).

The r e - c o l o n i z a t i o n  o f  an a r e a  a f t e r  t h e  i n t r o d u c t i o n  o f  a new 

te c h n o lo g y ,  bu t  p r i o r  t o  t h e  complete  removal o f  r e s o u r c e s  can a l s o  be 

c o n s id e re d  as an i s s u e  of  pa tch  r e n e w a b i l i t y .  In t h i s  i n s t a n c e  th e  

i n t r o d u c t i o n  o f  a new, more c o s t  e f f e c t i v e  t e chno logy  makes i t  p r o f i t a b l e  

t o  re -occupy an a rea  t o  o b t a i n  r e s o u rc e s  u n o b ta in a b le  under t h e  p r e v io u s l y  

e x i s t i n g  t e c h n o lo g y .  In t h e  c a s e  o f  t h e  lo gg ing  f r o n t i e r ,  i t  could  be
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expected t h a t  some o f  t h e  e a r l y  r a i lw a y  camps might  be l o c a t e d  nea r  th e  

s i t e s  o f  r i v e r  d r i v e  camps t o  h a r v e s t  hardwood t im b e r  u n t r a n s p o r t a b l e  in 

e a r l i e r  t i m e s .  This assumes t h a t  such t im be r  was no t  used in camp or dam 

c o n s t r u c t i o n  and was no t  used f o r  fue l  (Hardes ty  1985) .

The d i s c u s s i o n  above p r e s e n t e d  sev e ra l  d i f f i c u l t i e s  with us ing 

H a r d e s ty ' s  Marginal  Value Theorem approach in  t h i s  r e s e a r c h .  I n i t i a l l y ,  

i t  was s u gges ted  t h a t  t h i s  theorem was only  a p p l i c a b l e  in  a rea s  where 

comple te abandonment had o ccu r red  and t h i s  appea rs  t o  be th e  c a s e .  

Moreover, t h e  unique c h a r a c t e r i s t i c s  o f  t h e  s tudy  a r e a  and i t s  f o r e s t s  

su p p o r t  t h e  c o n c lu s io n  t h a t  i t  would be i n a p p r o p r i a t e  t o  use t h e  Marginal 

Value Theorem in  t h i s  c a s e .

One a s p e c t  of  r e n e w a b i l i t y  d i s c u s s e d  above b e a r s  f u r t h e r  exam inat ion 

because i t  assumes t h a t  r e s o u rc e s  were not  d e p l e t e d  p r i o r  t o  t h e  occurence  

of  a major t e c h n o l o g i c a l  change .  This change r e n d e r s  a c c e s s i b l e  a 

p r e v io u s l y  i n a c c e s s i b l e  r e s o u rc e  p r i o r  t o  abandonment and t h e r e f o r e  renews 

t h e  r e s o u rc e  in  a r e l a t i v e  s e n s e .  This  a l lows  t h e  fo l lo w in g  p r o p o s i t i o n  

t o  be put  f o r t h .

H ypothes is  16 : With t h e  adven t  o f  r a i l r o a d  l o g g i n g ,  some camps

might  be l o c a t e d  nea r  o l d e r  r i v e r  d r i v e  camps so as 

t o  o b t a in  p r e v i o u s l y  uncut  hardwoods.  This  

p r o p o s i t i o n  assumes t h a t  such t r e e s  were not  used f o r  

o t h e r  than  log  p roduc t ion  d u r ing  t h e  r i v e r  d r i v e  e r a .

In d i s c u s s i n g  t h e  Marginal  Value Theorem, s e v e ra l  c h a r a c t e r i s t i c s  of  

r a i l r o a d  loggg ing  were b rought  t o  l i g h t .  F i r s t ,  i t  a l low s  f o r  r a p id  

t r a n s p o r t  o f  lo g s  with  l i m i t e d  p roduc t  damage. Second,  i t  was now 

p o s s i b l e  t o  lo g  hardwoods and t o  co n t in u e  logg ing  th roughou t  t h e  y e a r .  

S ince  most of  t h e  t im be r  in  t h e  s tudy  a r e a  i s  hardwood o c c u r r in g  as mixed
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hardwood/p ine ,  t h e  development o f  r a i lw a y  logg ing  opened a g r e a t  deal  of  

t e r r i t o r y  t o  e x p l o i t a t i o n .  Thus,  commodity, t r a n s p o r t  e f f i c i e n c y ,  work 

p a t t e r n s ,  r e s o u rc e  base and m a r k e t a b i l i t y  were a l l  r e d e f i n e d  and t h e i r  

c a p a c i t i e s  i n c re a s e d  (Brown 1923, 1934, 1936, 1947; Bryant  1913; Catton 

1976; Dunbar 1970; Karamanski 1984) .

However, such developments were not w i thou t  c o s t .  Rai lw ays ,  both  in 

te rm s  o f  c o n s t r u c t i o n  and m a in tenence ,  were s i g n i f i c a n t l y  more expens ive  

than  th e  r i v e r  improvements needed f o r  r i v e r  d r i v e  l o g g i n g .  In a d d i t i o n ,  

t h e  c o s t  f o r  equipment ( i . e .  r o l l i n g  s t o c k ,  e n g i n e s ,  e t c . )  was g r e a t ,  

because  a l l  o f  i t  had t o  be brought to  t h e  f r o n t i e r  from th e  homeland.

This i n i t i a l  inves tment in  techno logy  and ongoing m a in t e n e n c e / l a b o r  c o s t s  

had t o  be am ort ized  th rough  p r o f i t s  ob ta ined  from t h e  s a l e  o f  t i m b e r .  

F ur the rm ore ,  t h e s e  c o s t s  were so g r e a t  t h a t  a number o f  y e a r s  o f  

p r o f i t a b l e  logg ing  had t o  occur  b e fo re  t h e  deb t  and o p e r a t i n g  c o s t s  were 

amort ized  and t h e  e n t i r e  o p e r a t i o n  showed a p r o f i t  (Brown 1923, 1934,

1936, 1947; Bryant  1913; Cat ton  1976; Dunbar 1970; Karamanski 1984).

Thus,  t h e  s i t u a t i o n  t h a t  occur red  with  t h e  adven t  o f  r a i l r o a d  logg ing  

was one in which th e  r e s o u r c e  base expanded s i g n i f i c a n t l y  as d id  t h e  

techno logy  a v a i l a b l e  f o r  e x p l o i t a t i o n .  These deve lopments ,  w hi le  

produc ing an i n c r e a s e  in volume and p r o f i t s ,  were o f f s e t  by g r e a t l y  

i n c re a s e d  s t a r t  up and o p e r a t i n g  c o s t s .  The c r i t i c a l  f a c t o r  de te rm in ing  

t h e  o v e r a l l  p r o f i t a b i l i t y  o f  t h e  o p e r a t i o n  was t h e  a b i l i l t y  o f  t h e  logg ing  

o p e r a t o r s  t o  co n t in u e  in a given a r e a  f o r  a number o f  y e a r s .  Fu r therm ore ,  

w h i le  t h e  t i m b e r  r e s o u rc e s  may have a t  f i r s t  appeared  i n f i n i t e  t o  Upper 

P en in su la  l o g g e r s ,  th e y  were c e r t a i n l y  aware t h a t  t h i s  was not  t h e  c a s e .

A prime and ready example o f  t h i s  was t h e  d e c l i n e  o f  t h e  Lower P en in su la  

p i n e r i e s  o c c u r r i n g  a t  t h i s  t i m e .  Thus,  t h e  a b i l i l t y  t o  c o n t ro l  a c c e s s  t o
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t i m b e r  r e s o u r c e s  became a key o v e ra r c h in g  o r g a n i z a t i o n a l  problem 

a s s o c i a t e d  with  t h e  advent  o f  r a i l r o a d  logg ing  ( Brown 1923, 1934, 1936, 

1947; Bryan t  1913; Cat ton  1976; Dunbar 1970; Edwards e t . a l_ .  1972; 

Karamanski 1984; Lovis e t . a l . 1978) .

The c o n s i d e r a t i o n s  above le a d  t o  t h e  f o i l  owling h y p o t h e s i s .

H ypothes is  17 : With t h e  adven t  of  r a i l r o a d  logg ing  and t h e  i n h e re n t

s h i f t  in  t e c h n o l o g y / t r a n s p o r t  t h e r e  was a s h i f t  in

t r a n s p o r t  c o s t  s t r u c t u r e .  The r e s u l t s  o f  t h i s  in 

te rms of  t h e  o r g a n i z a t i o n  o f  t h e  logg ing  f r o n t i e r  

shou ld  be seen in t h e  i n c r e a s i n g  c o n c e n t r a t i o n  of  

t im b e r l a n d  ownership i n t o  t h e  hands of  fewer 

i n d i v i d u a l s / i n s t i t i u t i o n s .

Summary

In t h i s  c h a p t e r  a model o f  t h e  i n d u s t r i a l  f r o n t i e r  was developed and 

s e r i e s  o f  hypotheses  were d e r iv e d  from i t  t o  be t e s t e d  in  an a n a l y s i s  of

th e  Upper P e n in s u la  logg ing  f r o n t i e r .  This  was accompl ished th rough  a

review and e v a l u a t i o n  o f  r e c e n t  work by a r c h a e o l o g i s t s  in  t h e  f i e l d  of  

f r o n t i e r  s t u d i e s ,  i n c lu d in g  some execu ted  w i th in  t h e  s tu d y  a r e a  f o r  t h i s  

r e s e a r c h .  The c h a r a c t e r i s t i c s  o f  an i n d u s t r i a l  f r o n t i e r  were then  

d i s c u s s e d  based  on t h e i r  c o n t r i b u t i o n  t o  t h e  s p a t i a l ,  temporal  or 

o r g a n i z a t i o n a l  dimensions o f  human a c t i v i t y .  During t h e  course  o f  t h e s e  

d i s c u s s i o n s  arguments were made as t o  how each c h a r a c t e r i s t i c  might  be 

i d e n t i f i e d  and examined on t h e  logg ing  f r o n t i e r .  The r e s u l t s  o f  t h e s e  

d i s c u s s i o n s  were a s e r i e s  o f  hypo theses  which w i l l  be t e s t e d  us ing  da ta  

from M ich igan ' s  Upper P e n i n s u l a .  Because t h e  i n d u s t r i a l  f r o n t i e r  was 

e x c l u s i v e l y  p ro d u c t io n  o r i e n t e d  and e x i s t e d  w i th in  t h e  c a p i t a l i s t  sys tem,



t h e s e  hypotheses  focused  mainly on p roduc t ion  r e l a t e d  f a c t o r s .  Moreover,  

a p r e l i m i n a r y  examinat ion  o f  a v a i l a b l e  d a t a  r e v e a le d  t h a t  i t  was most r i c h  

in a rea s  r e l a t e d  t o  p r o d u c t i o n .  Having e s t a b l i s h e d  t h e  scope o f  t h e  

a n a l y s i s  th rough  th e  fo rm u l a t io n  o f  h y p o th e se s ,  our  a t t e n t i o n  w i l l  now 

focus  on t h e  a n a l y s i s  i t s e l f .



CHAPTER V 

DATA SOURCES AND METHODOLOGY

This c h a p t e r  p r e s e n t s  t h e  a n a l y t i c a l  methods used t o  e v a l u a t e  t h e  

hypo theses  posed in  Chapter  IV. O r ien ted  toward t h e  examinat ion  o f  t h e  

l o c a t i o n a l ,  temporal  and o r g a n i z a t i o n a l  f a c e t s  o f  t h e  Upper P en insu la  

logg ing  f r o n t i e r ,  t h e  hypo theses  w i l l  be approached th rough  a v a r i e t y  of  

m e thodo log ies  t h a t  draw upon both  a r c h a e o lo g ic a l  and h i s t o r i c a l  o f  d a t a .  

The v a r i a b l e s  by which t h e  d a t a  w i l l  be measured and t h e  a n a l y t i c a l  

m e thodo log ies  a r e  p r e s e n t e d .

Data Sources 

A rchaeo log ica l  Data 

A rchaeo log ica l  d a t a  d e a l s  with  t h e  phys ica l  m a n i f e s t a t i o n s  o f  human 

a c t i v i t y  in  t h e  s p a t i o - t e m p o r a l  continuum. G e n e r a l l y ,  t h i s  d a t a  focuses  

on t h e  p h y s ic a l  l o c a t i o n  o f  t h e  s i t e ,  t h e  r e l a t i o n s h i p  among s i t e s ,  t h e  

r e l a t i o n s h i p  between a given s i t e  and i t s  n a t u r a l  s e t t i n g ,  and th e  

tempora l  framework w i th in  which t h e s e  r e l a t i o n s h i p s  o c c u r .  In t h i s  

r e s e a r c h ,  a r c h a e o lo g ic a l  d a t a  i s  drawn from th e  United S t a t e s  F o re s t  

S e r v i c e  s i t e  f i l e s  f o r  t h e  Hiawatha National  F o re s t  and from Ghost Towns 

o f  Michigan (Dodge 1973) .  These d a t a  sou rces  may be used t o  add res s  a 

number o f  t h e  hypotheses  posed in  Chapter  IV. Before t h i s  can o c c u r ,  

however,  t h e  d a t a  so u rces  must be examined t o  de te rm ine  i f  th e y  posse ss
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any unique c h a r a c t e r i s t i c s  which would render  them more or  l e s s  s u i t a b l e  

f o r  th e  purpose a t  hand.

The f i r s t  q u e s t i o n  t h a t  can be asked of  t h e  a r c h a e o lo g ic a l  sources  

focuses  on t h e i r  a b i l i t y  t o  supp ly  d a t a  about  f r o n t i e r  s e t t l e m e n t s .  Of 

t h e  t h r e e  ty p e s  o f  s e t t l e m e n t  hypo thes ized  t o  occur  on i n d u s t r i a l  

f r o n t i e r s ,  camps can be i d e n t i f i e d  most unambiguously from t h e  a v a i l a b l e  

a r c h a e o lo g ic a l  s i t e  f i l e  d a t a .  This  d a t a  about  lo g g in g  camps i s  based on 

t h r e e  s o u r c e s :  i n fo rm a n t s ,  f i e l d  survey  and s i t e  e x a m in a t io n ,  and

h i s t o r i c a l  and a r c a h e o lo g ic a l  ove rv iew s .

Over t h e  l a s t  decade ,  a r c h a e o l o g i s t s  have i n t e rv ie w e d  in fo rm an ts  who 

were a l i v e  d u r in g  or  s h o r t l y  a f t e r  t h e  y e a r s  o f  t h e  s tu d y  per iod  and have 

e n t e r e d  t h i s  in formant i n t o  t h e  U.S.  F o re s t  S e rv ic e  s i t e  f i l e s .  This 

in fo rm a t io n  has been o f  v a r i a b l e  q u a l i t y ,  depending on t h e  accu racy  of  t h e  

i n f o r m a n t ' s  memory, t h e  l e v e l  o f  h i s / h e r  involvement in  t h e  logg ing  

i n d u s t r y  and r e l a t e d  f a c t o r s .

F i e l d  survey  and s i t e  exam ina t ion  p rov ide  t h e  second source  o f  

in f o r m a t i o n .  The Hiawatha National  F o re s t  has been one o f  t h e  most 

e x t e n s i v e l y  surveyed  a r e a s  in Michigan and th e s e  i n v e s t i g a t i o n s  have 

produced a w ea l th  o f  i n fo rm a t io n  about  v a r io u s  k inds  o f  a r c h a e o lo g ic a l  

s i t e s .  Many o f  t h e s e  surveys  were conducted p r i o r  t o  t im b e r  s a l e s ,  

a c q u i s i t i o n s ,  or  o t h e r  forms o f  la nd  exchange and in  some i n s t a n c e s ,  were 

performed t o  v e r i f y  in form ant  r e p o r t s  a n d /o r  lo c a l  h i s t o r i c a l  in fo r m a t io n .

A number o f  h i s t o r i c a l  and a r c h a e o lo g ic a l  overviews of  t h e  Hiawatha 

National  F o re s t  have been p repared  over t h e  p a s t  t e n  y e a r s  (Karamanski 

1984, Lovis 1979,  Martin 1977) .  These have invo lved  exam ina t ions  o f  th e  

a r c h a e o lo g ic a l  s i t e s  and h i s t o r y - o f  t h e  Hiawatha National  F o re s t  t o  p la ce  

t h e s e  i n t o  a b roade r  s p a t i o - t e m p o r a l  p e r s p e c t i v e .  The most r e c e n t  of
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t h e s e  s t u d i e s  (Karamanski 1984) was devoted  e n t i r e l y  t o  t h e  h i s t o r i c  

p e r i o d .  The a u t h o r  c o n s u l t e d  a number o f  pr im ary documents in c lu d in g  

t im b e r  c r u i s e  r e p o r t s  and company r e c o r d s ,  county and s t a t e  a r c h i v a l  

m a t e r i a l s ,  and a number o f  o t h e r  p r i v a t e l y  he ld  s o u r c e s .  This s tudy  

provided  in fo rm a t io n  about  new s i t e s  and supplemented in fo rm a t io n  about  

logg ing  camps a l r e a d y  on f i l e .  Moreover, in  r e c e n t  y e a r s  the  Hiawatha 

National  F o re s t  a r c h a e o l o g i s t  has been conduc t ing  t i t l e  s e a r c h e s ,  which 

have produced a wealth  o f  temporal  in fo rm a t io n  about  some of  t h e s e  s i t e s .

Several  assumptions  were made about  t h e  q u a l i t y  o f  t h i s  d a t a  on 

logg ing  camp l o c a t i o n .  F i r s t ,  i t  was assumed t h a t  l o c a t i o n a l  in fo rm a t io n  

and a s s o c i a t e d  env ironmenta l  in fo rm a t io n  was c o r r e c t ,  e s p e c i a l l y  i f  t h e  

l o c a t i o n a l  in fo rm a t io n  came from more than  one s o u r c e .  I t  was a l s o  

recognized  t h a t  in some i n s t a n c e s  l o c a t i o n a l  in fo rm a t io n  might be 

i n c o r r e c t  o r  c o n f l i c t i n g .  In t h e  case  o f  fo rm er ,  t h e  l a c k  o f  a l t e r n a t i v e  

methods o f  v e r i f i c a t i o n  d i c t a t e d  t h e  accep tanc e  o f  t h e  l o c a t i o n a l  

s p e c i f i c a t i o n s .  While i n c o r r e c t  l o c a t i o n s  could  produce  a b b e r a t io n s  

d u r in g  t h e  a n a l y s i s ,  t h e s e  can be f i l t e r e d  out with  t h e  a v a i l a b l e  

a n a l y t i c a l  p r o c e d u r e s .

In t h e  most common ty p e  o f  in fo rm a t io n  c o n f l i c t  t h e  s i t e ' s  township  

and range d e s i g n a t i o n  d id  not  match th e  w r i t t e n  d i r e c t i o n s  t o  t h e  s i t e  

a n d / o r  t h e  w r i t t e n  d e s c r i p t i o n  o f  t h e  s i t e ' s  s e t t i n g .  This  mismatch was 

u s u a l l y  t h e  r e s u l t  o f  human e r r o r  t h a t  o ccu r red  when th e  s i t e s  were 

p l o t t e d  onto  U.S.  F o re s t  S e r v i c e  maps and c l o s e  i n s p e c t i o n  o f  t h e  s i t e  

form o f t e n  re v e a le d  t h e  cause  o f  t h e  c o n f l i c t .  Typographical  e r r o r s ,  f o r  

i n s t a n c e ,  cou ld  cause t h e  d i s c r e p a n c i e s .  Common ty p o g ra p h ic a l  e r r o r s  

inc luded  d i g i t  r e v e r s a l  ( i . e .  s e c t i o n  21 versus  s e c t i o n  12; FR 2317 versus  

FR 2371; e t c . ) ,  t h e  i n c o r r e c t  t r a n s l a t i o n  o f  a b b r e v i a t i o n s  from f i e l d
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notes  ( i . e .  in f o r  m i le s  i n s t e a d  o f  m e t e r s ) ,  and a swi tch  of  l e t t e r s  in 

s u b - s e c t i o n  d e s i g n a t i o n s  ( i . e .  SW versus  SE) .  The l a t t e r  might a l s o  have 

been a f i e l d  r e c o rd in g  e r r o r .  That i s ,  o p e r a t i n g  nea r  a s u b se c t io n  

boundary ,  t h e  survey  crew could  have m i s tak en ly  a s s ig n e d  th e  s i t e  t o  an 

a d j a c e n t  u n i t .  A l t e r n a t i v e l y ,  t h e  s i t e  might have c ro s s e d  th e  s u b - s e c t i o n  

boundary and a f i e l d  judgment was made t o  a s s ig n  i t  t o  one or  an o th e r  

u n i t s ,  w h i l e  w r i t t e n  d e s c r i p t i o n  i n d i c a t e d  t h a t  i t  over lapped  th e  

boundary .  These d i s c r e p a n c i e s  were re so lved  th rough  a r e -ex am in a t io n  o f  

t h e  s i t e  form and th e  amended l o c a t i o n a l  in fo rm a t io n  was e n te red  i n t o  t h e  

a n a l y s i s .

The v a l i d i t y  o f  t h e  c u l t u r a l / h i s t o r i c a l  in fo rm a t io n  p r e s en te d  on th e  

s i t e  forms was weighted a c c o rd in g  t o  th e  t h e  s o u r c e ( s )  o f  t h a t  

i n f o r m a t i o n .  When in fo rm a t io n  was v e r i f i e d  by a l l  o f  t h e  sources  

d i s c u s s e d  above ,  i t  was assumed t o  be c o r r e c t  and acc ep ted  a t  f a c e  v a l u e .  

In ca se s  where t h e  c u l t u r a l / h i s t o r i c a l  in fo rm a t io n  on th e  s i t e  was d e r iv e d  

from a s i n g l e  source  t h a t  was a pr imary document ( i . e .  t im b e r  c r u i s e  

r e p o r t s ,  l ogg ing  company r e c o r d s ,  t i t l e  s e a r c h e s ,  e t c . )  i t  was a l s o  

accep ted  a t  f a c e  v a l u e .

A more c o n s e r v a t i v e  approach was taken  when th e  s i n g l e  source  was 

e i t h e r  an in fo rm an t  r e p o r t  or  f i e l d  s u rv e y .  In t h e  case  of  t h e  fo rm er ,  

any a s s o c i a t e d  c u l t u r a l / h i s t o r i c a l  in fo rm a t io n  s u p p l i e d  by th e  in formant 

was not  in c lu d ed  so as t o  avo id  t h e  p o s s i b i l i t y  of  in fo rm an t  b i a s  or  

m i s i n t e r p r e t a t i o n .  This  r e s u l t e d  in th e  s i t e  appea r ing  in  th e  a n a l y s i s  as 

a logg ing  camp o f  unknown temporal  and t e c h n o l o g i c a l  a f f i l i a t i o n .  In 

ca se s  where t h e  s i t e  was r e p o r t e d  as a r e s u l t  o f  f i e l d  s u rv e y ,  

c u l t u r a l / h i s t o r i c a l  in fo rm a t io n  was u t i l i z e d  only  i f  t h e  a r t i f a c t u a l  

c o l l e c t i o n  was deemed t o  be s u f f i c i e n t l y  l a r g e  and d i a g n o s t i c .



S i t e  f i l e  r eco rds  can a l s o  p rov ide  in fo rm a t io n  on in t e r m e d i a t e  supply  

c e n t e r s .  However, t h e  te rm i n t e r m e d i a t e  supply  c e n t e r  i s  an a r t i f i c i a l  

d e f i n i t i o n  imposed f o r  a n a l y t i c a l  p u rp o s e s .  That d e f i n i t i o n  i s  based upon 

a c e r t a i n  number and range of  a c t i v i t i e s  which should  occur  in  a l l  

i n t e r m e d i a t e  supply  c e n t e r s .  To avoid t h e  premature  im p o s i t io n  o f  an

a r t i f i c i a l  d e f i n i t i o n  on to  t h e  d a t a ,  a l l  o f  t h e  s i t e  f i l e  l i s t i n g s  f o r

s e t t l e m e n t s  were c a t e g o r i z e d  as p o t e n t i a l  i n t e r m e d i a t e  supply c e n t e r s .  

L a t e r  in  t h e  a n a l y s i s  t h e  e x a c t  n a t u r e  o f  t h e s e  s e t t l e m e n t s  was de f in e d  

with  a s e t  o f  e x p l i c i t  c r i t e r i a .

The o t h e r  main source  o f  in fo rm a t io n  on i n t e r m e d i a t e  supply  supp ly  

c e n t e r s  was Ghost Towns o f  Michigan (Dodge 1973) .  Organized on a county 

by county  b a s i s ,  t h i s  r e f e r e n c e  p rovided  th e  genera l  l o c a t i o n  of  

s e t t l e m e n t s  w ith  r e s p e c t  t o  t h e i r  d i s t a n c e  along r a i l  l i n e s  from major 

t e r m i n i .  I t  a l s o  provided  a summary of  t h e  s e t t l e m e n t  composi t ion  in 

te rm s  of  t h e  major  economic a c t i v i t i e s  and ,  f o r  many o f  t h e s e  s e t t l e m e n t s ,  

occupa t ion  d a t e s  and d u r a t i o n  o f  o c c u p a t io n .  All t h e  s e t t l e m e n t s  l i s t e d  

as  o c c u r r i n g  d u r in g  t h e  s tudy  p e r io d  were c o n s id e re d  as p o t e n t i a l

i n t e r m e d i a t e  supply  c e n t e r s .  As with  t h e  in fo rm a t io n  d e r iv e d  from th e

s i t e  f i l e s ,  t h e  exac t  c h a r a c t e r i s t i c s  o f  t h e s e  s i t e s  were de f ined  

e l sew here  in t h e  a n a l y i s .

Ghost Towns o f  Michigan (Dodge 1973) a l s o  p rov ided  in fo rm a t io n  on 

e n t r e p o t s .  Again,  t o  avoid  t h e  premature  im p o s i t io n  o f  an a r t i f i c i a l  

d e f i n i t i o n ,  a l l  s e t t l e m e n t s  were t r e a t e d  as p o t e n t i a l  e n t r e p o t s .  L a t e r ,  

s e t t l e m e n t s  were s o r t e d  i n t o  t h e i r  a p p r o p r i a t e  c a t e g o r i e s  ( e n t r e p o t s ,  

i n t e r m e d i a t e  supply  c e n t e r s )  b e fo re  th e y  were a n a ly z e d .

Maps were an a d d i t i o n a l ,  v a l u a b le  d a t a  s o u r c e .  They were drawn from 

two s o u rc e s :  t h e  1975 U.S.  F o re s t  S e rv ic e  C la ss  A Maps (1:31680) and th e
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s o i l  survey  o f  t h e  Hiawatha Nat ional  F o re s t  (Bernd t  1977) .  These p rovided  

d i r e c t  i n fo rm a t io n  on s i t e  i d e n t i f i c a t i o n  s i n c e  many o f  t h e  s e t t l e m e n t s  

l i s t e d  in  Ghost Towns o f  Michigan (Dodge 1973) a r e  a l s o  noted on t h e  U.S.  

F o re s t  S e r v i c e  maps.  Moreover,  t h e y  provided  a l l  o f  t h e  in fo rm a t io n  about  

s p a t i a l  and envi ronm enta l  r e l a t i o n s h i p s  among s i t e s  and between s i t e s .  

Thus,  th e y  were a key d a t a  source  s e rv in g  as  t h e  v e h i c l e  th rough  which 

s im ple  s i t e  l o c a t i o n  was co n v e r t e d  i n t o  meaningful a r c h a e o lo g ic a l  d a t a .

H i s t o r i c a l  Data

H i s t o r i c a l  d a t a  i s  t h a t  a v a i l a b l e  in w r i t t e n  form, which p ro v id es  us 

w i th  i n fo rm a t io n  about  t h e  c h a r a c t e r i s t i c s  o f  a g iven s u b j e c t  as  

unders tood  by t h e  a u th o r  w i th i n  h i s / h e r  p a r t i c u l a r  frame of  r e f e r e n c e .  In 

t h i s  s t u d y ,  h i s t o r i c a l  d a t a  were drawn from f o u r  s o u r c e s :  l o c a l / r e g i o n a l

h i s t o r i e s ,  a u t o b i o g r a p h i e s / b i o g r a p h i e s / r e m i n i s c e n c e s ,  t o p i c a l  s t u d i e s ,  and 

t h e  U.S.  Census.  The h i s t o r i c a l  d a t a  o b ta in ed  from t h e s e  sources  enab led  

th e  hypo theses  r e l a t i n g  t o  o r g a n i z a t i o n a l ,  p r o c e d u r a l ,  and temporal  

q u e s t i o n s  t o  be a d d r e s s e d .  Moreover,  t h e  U.S.  Census d a t a  supplemented 

t h e  o t h e r  q u a n t i t a t i v e  i n fo rm a t io n  a v a i l a b l e  about  e n t r e p o t s  and 

i n t e r m e d i a t e  supp ly  c e n t e r s .

L o c a l / r e g i o n a l  h i s t o r i e s  were used t o  deal  with  q u e s t i o n s  concern ing  

th e  temporal  framework w i th i n  which th e  Upper P en in s u la  lo gg ing  f r o n t i e r  

developed  and t o  add res s  q u e s t i o n s  about  t h e  o r g a n i z a t i o n a l  and procedura l  

components o f  t h e  lo gg ing  i n d u s t r y .  Depending on when th e y  were w r i t t e n ,  

l o c a l / r e g i o n a l  h i s t o r i e s  may c o n t a in  o v e r t  o r  c o v e r t  b i a s  in t h e i r  

p r e s e n t a t i o n  o f  i n f o r m a t i o n .  Examples of  t h i s  would i n c lu d e  th o s e  w r i t t e n  

t o  induce  s e t t l e m e n t  o r  "development" of  t h e  reg ion  o r  th o s e  w r i t t e n  t o  

s u b s t a n t i a t e  one o f  t h e  many mytho log ies  t h a t  had grown about  t h e  r e g i o n .
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A u to b io g ra p h ie s ,  b i o g r a p h i e s  o r  rem in iscences  compose t h e  second 

source  o f  h i s t o r i c a l  d a t a .  These documents have v a r io u s  uses depending on 

t h e  a u th o r  and h i s / h e r  p a r t i c u l a r  frame of  r e f e r e n c e .  Some, w r i t t e n  by 

persons  who a c t u a l l y  worked in t h e  lumber camps,  p ro v id e  in fo rm a t ion  about  

d a i l y  l i f e ,  work o r g a n i z a t i o n ,  e t c .  Others w r i t t e n  by i n d i v i d u a l s  who 

l i v e d  in  t h e  Upper P en in s u la  d u r in g  th e  s tudy  p e r i o d ,  bu t  who had only  

i n d i r e c t  c o n t a c t  with  t h e  lumber i n d u s t r y  p rov ide  on ly  i n d i r e c t  ev idence  

about  logg ing  camps.  However, t h e y  do p rov ide  v a l u a b le  in fo rm a t ion  about  

o t h e r  components o f  t h e  logg ing  f r o n t i e r  s e t t l e m e n t  sys tem.

The t h i r d  source  o f  h i s t o r i c a l  d a t a  were t o p i c a l  s t u d i e s  which 

examine a s u b j e c t  a c r o s s  space  and t i m e .  These r e t a i n  some of  t h e  

advan tages  o f  focused  in f o r m a t io n  ( i . e .  a u t o b io g r a p h ie s )  while  a t  t h e  same 

t ime have t h e  advan tages  o f  a b ro a d e r  p e r s p e c t i v e  u s u a l l y  found a t  t h e  

reg iona l  l e v e l .  These s o u rc e s  were usefu l  in  th e  s tudy  o f  c e r t a i n  

p rocedures  and o r g a n i z a t i o n a l  p ro c e s s e s  on t h e  Upper P en insu la  logg ing  

f r o n t i e r  as  well  as  how t h e s e  v a r io u s  p r o c e d u r e s / p r o c e s s e s  changed th rough  

t i m e .

The f i n a l  sou rce  o f  h i s t o r i c a l  d a t a  was t h e  U.S.  Census .  This 

provided  in fo rm a t io n  about  e n t r e p o t s  and i n t e r m e d i a t e  supply  c e n t e r s  which 

have s u rv ived  t o  t h e  p r e s e n t  d ay ,  and which were not  in c luded  in Ghost 

Towns of  Michigan (Dodge 1973) .

V a r ia b l e s

This s e c t i o n  d e a l s  e x c l u s i v e l y  with th e  a r c h a e o l o g i c a l  d a t a  used in 

t h i s  r e s e a r c h .  I t  d e s c r i b e s  how t h e  v a r i a b l e s  used in t h i s  s tudy  were 

d e f in e d  and recorded  in p r e p a r a t i o n  f o r  q u a n t i t a t i v e  a n a l y s i s ,  beg inn ing  

with  some genera l  o b s e r v a t i o n s  common t o  a l l  t h e  v a r i a b l e s .
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One o f  t h e  im por tan t  a s p e c t s  o f  t h i s  a n a l y s i s  was t h e  r o l e  played  by 

t h e  U.S.  F o r e s t  S e rv ice  C la ss  A Maps and t h e  s o i l  survey  in  t h e  d e r i v a t i o n  

o f  v a r i a b l e s .  I n i t i a l l y ,  u s in g  s i t e  f i l e  in fo r m a t io n ,  a l l  s i t e s  were 

p l o t t e d  on t h e  a p p r o p r i a t e  C la ss  A map. Every a t tem p t  was made t o  avoid 

t h e  i n t r o d u c t i o n  o f  e r r o r  when measuring d i s t a n c e s .  When a d i s t a n c e  had 

t o  be measured,  t h i s  was done by measuring from t h e  c e n t e r  of  t h e  

c h a r a c t e r  r e p r e s e n t i n g  th e  s i t e  t o  t h e  d e s t i n a t i o n .  When some in fo rm a t io n  

about  t h e  s o i l  a s s o c i a t i o n ,  genera l  envi ronmental  f e a t u r e s ,  e t c .  was 

r e q u i r e d ,  t h e  a p p r o p r i a t e  map from th e  s o i l  survey  was c o n s u l t e d .  As with 

th e  Class  A maps,  s i t e s  were l o c a t e d  on t h e  s o i l  su rvey  as a c c u r a t e l y  as 

p o s s i b l e .  F o r t u n a t e l y ,  t h i s  ty p e  o f  in fo rm a t ion  had a l r e a d y  been recorded  

on t h e  s i t e  form f o r  a number o f  s i t e s .  Such in fo rm at ion  was sp o t  

checked ,  e s p e c i a l l y  i f  t h e r e  were l o c a t i o n a l  d i s c r e p a n c i e s ,  but  was 

g e n e r a l l y  assumed t o  be c o r r e c t .

The v a r i a b l e s  used in t h i s  r e s e a r c h  f a l l  i n t o  two groups :  nominal

and c o n t in u o u s .  These d i v i s i o n s  occur  with  t h e  t h r e e  type s  of  s i t e s  under 

c o n s i d e r a t i o n .  Each v a r i a b l e ,  r e g a r d l e s s  o f  i t s  t y p e ,  i s  d i s c u s s e d  below 

as t o  t h e  way i t  was r e c o rd e d ,  t h e  way i t  was measured,  and i t s  

c o n t r i b u t i o n  t o  t h e  a n a l y s i s .  The d i s c u s s i o n  beg ins  with  th o s e  v a r i a b l e s  

a s s o c i a t e d  with  camps and i s  fo l low ed  by d i s c u s s i o n s  o f  t h e  v a r i a b l e s  

a s s o c i a t e d  with  i n t e r m e d i a t e  suppply  c e n t e r s  and e n t r e p o t s .

Camps

In a d d i t i o n  to  a n a l y t i c a l  v a r i a b l e s ,  t h e r e  were a number of  e n t r i e s  

which were used f o r  i d e n t i f i c a t i o n  p u rp o s e s .  A l i s t i n g  o f  v a r i a b l e s ,  

t h e i r  column w id th s ,  acronyms and t h e  v a r io u s  s t a t e s  f o r  nominal v a r i a b l e s  

can be found in  Appendix A.
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S i t e  type

This e n t r y  d i s t i n g u i s h e d  among r i v e r  d r i v e ,  r a i lw a y  or  unknown s i t e s .

The s i t e  ty p e  d e s i g n a t i o n  (SITTYP) i s  a s i n g l e  d i g i t  e n t r y  which 

c l a s s i f i e s  t h e  s i t e .  This  c l a s s i f i c a t i o n  was based on in fo rm at ion  from 

t h e  U.S. F o r e s t  Se rv ice  s i t e  fo rms .  A d i s t i n c t i o n  between r i v e r  d r i v e  and 

ra i lw ay  camps was made on ly  when w r i t t e n  documenta t ion  was p r e s e n t  on th e  

s i t e  form in  a d d i t i o n  t o / i n s t e a d  o f  f i e l d  exam inat ion  in fo r m a t io n .  This 

documenta t ion o ccu r red  in  s e v e ra l  fo rms .  The f i r s t  o f  t h e s e  was 

documenta t ion  ( e . g .  t i m b e r  c r u i s e  r e p o r t s ,  company r e c o r d s ,  e t c . )  

a s s o c i a t i n g  t h e  s i t e  with  a p a r t i c u l a r  lumber company a n d /o r  with  a 

p a r t i c u l a r  t im e  span .  This  was p o s s i b l e  because  c e r t a i n  lumber companies 

op e ra ted  e x c l u s i v e l y  r i v e r  d r i v e  o p e r a t i o n s ,  w h i le  o t h e r s  were e x c l u s i v e l y  

r a i lw a y  o p e r a t i o n s .

S i t e s  which had l i m i t e d  documenta t ion  but  which were l o c a t e d  on r a i l  

l i n e s  as d e s c r ib e d  by f i e l d  s u rv e y ,  were c l a s s i f e d  as  ra i lw ay  s i t e s .  This 

c l a s s f i c a t i o n  made t h e  as sumption  t h a t  t h e  s i t e  was b u i l t  a f t e r  t h e  

r a i lw a y  grade  was b u i l t ,  r a t h e r  th a n  th e  ra i lw ay  grade  being  b u i l t  th rough 

a p r e - e x i s t i n g  o r  abandoned s i t e .  Given t h e  o p e r a t i n g  c o n s i d e r a t i o n s  of  

t h e  logg ing  i n d u s t r y  and t h e  l a c k  o f  in fo rm a t io n  t o  t h e  c o n t r a r y ,  such an 

assumption was w a r r a n t e d .  However, t o  guard a g a i n s t  too  l i b e r a l  an 

i n t e r p r e t a t i o n ,  o f  such e v i d e n c e ,  t h e s e  s i t e s  were coded d i f f e r e n t l y  from 

th o s e  f o r  which e x t e n s i v e  w r i t t e n  documenta t ion  was a v a i l a b l e ,  a l though  

th e y  were used as a s i n g l e  group f o r  a n a l y t i c a l  p u rp o s e s .

F i n a l l y ,  s i t e s  f o r  which t h e r e  was no s p e c i f i c  documenta t ion o r  f i e l d  

su rvey  in fo rm a t io n  were c l a s s i f i e d  as unknown. This c l a s s i f i c a t i o n  meant 

t h e r e  was ev idence  th e  s i t e  was a logg ing  camp, but  t h e r e  was no ev idence  

as t o  what ty p e  of  camp i t  a c t u a l l y  was.
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S i t e  s i z e

The nex t  v a r i a b l e  was s i t e  s i z e  (SITSIZ).  This  was measured in  a c r e s  

and reco rded  t o  two decimal p l a c e s ,  making t h e  e n t i r e  e n t r y  t h r e e  d i g i t s  

in  s i z e .  In fo rm at ion  about  s i t e  s i z e  was not  un i fo rm ly  a v a i l a b l e  f o r  th e  

s i t e s  in t h e  sample ,  bu t  when i t  was a v a i l a b l e  i t  came from two s o u rc e s :  

f i e l d  survey  and t im be r  c r u i s e  r e p o r t s .  R egard less  o f  t h e  measures used 

t o  r e p o r t  s i t e  s i z e ,  t h e s e  were a l l  conver ted  t o  a c r e s  f o r  purposes  of  

t h i s  a n a l y s i s .  In ca se s  where s i t e  s i z e  was unknown, ze ro  e n t r i e s  were 

used .

Soil  phase

This v a r i a b l e  was a nominal s c a l e  one r e p r e s e n t i n g  th e  s m a l l e s t  s o i l  

group ing (SOLPHAS) i n t o  which th e  s o i l  around th e  s i t e  could  be 

c l a s s i f i e d .  I t  was reco rded  in a t h r e e  d i g i t  f o rm a t .  Many of  t h e  s i t e  

forms a l r e a d y  had t h i s  i n fo rm a t io n  e n t e r e d  on them. This in fo rm a t ion  

al lowed hypo theses  conce rn ing  d r a in a g e  and s i t e  l o c a t i o n  t o  be a d d r e s s e d .  

Soil  s e r i e s

This v a r i a b l e  r e p r e s e n t e d  s o i l  s e r i e s  (SOLSER) which was t h e  next  

h ig h e r  o r d e r  s o i l  g rouping  t o  which th e  s o i l  in t h e  p reced ing  v a r i a b l e  

be longed .  This  was a nominal s c a l e  v a r i a b l e  and was recorded  in a two 

d i g i t  fo rm a t .  The v a lues  were o b ta in ed  from th e  s i t e  form and th e  s o i l  

su rvey  (Berndt  1977).  Th is  v a r i a b l e  was used because  t h e  use of  s o i l  

phase might  i n t r o d u c e  unwarran ted com plex ity  i n t o  t h e  a n a l y s i s .  This 

v a r i a b l e  d e a l t  with  t h e  same hypotheses  as s o i l  p h as e ,  bu t  a t  a more 

genera l  l e v e l .

Slope

This was a nominal s c a l e  v a r i a b l e  (SLOPE) e n t e r e d  in  a s i n g l e  d i g i t  

f o rm a t .  The o rg in a l  measurements were o b ta in e d  from t h e  s i t e  forms a nd /o r
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t h e  s o i l  s u r v e y ,  which reco rded  t h e  s lo p e  in te rms o f  p e rce n tag e  

i n t e r v a l s .  Each o f  t h e s e  i n t e r v a l s  was a s s ig n ed  a nominal s c a l e  code.

This v a r i a b l e  enabled  hypo theses  d e a l i n g  with  s l o p e ,  e l e v a t i o n ,  e t c .  t o  be 

a d d r e s s e d .

D is tan ce  t o  n e a r e s t  w ate r

This v a r i a b l e  (DINEWAT) was con t inuous  and measured in m i l e s .  I t  was 

recorded  t o  two decimal p l a c e s ,  with  t h e  t o t a l  e n t r y  be ing  t h r e e  d i g i t s  in

l e n g t h .  I t  was measured by t a k i n g  t h e  d i s t a n c e  from a lo gg ing  camp t o  t h e

n e a r e s t  w a te r  source  as r e p r e s e n t e d  on t h e  U.S.  F o re s t  S e rv ic e  C lass  A 

Maps. I t  a l lowed hypotheses  d e a l i n g  with  d i s t a n c e  t o  n e a r e s t  w a te r  t o  be 

a d d r e s s e d .

D is tance  t o  n e a r e s t  d r i v e a b l e  w a te r

This v a r i a b l e  (DIDRWAT) was con t inuous  and measured in m i l e s .  I t  was 

recorded  t o  two decimal p l a c e s ,  with  t h e  t o t a l  e n t r y  be ing  t h r e e  d i g i t s  in

l e n g t h .  I t  was measured by t a k i n g  t h e  d i s t a n c e  from a g iven  logg ing  camp

t o  t h e  n e a r e s t  d r i v e a b l e  w a t e r ,  which was d e f in e d  so a s  t o  i n c lu d e  a major 

r i v e r ,  which f low  i n t o  a major r i v e r ,  l a k es  l i n k e d  by s t ream s  t o  a major 

r i v e r ,  e t c .  In e s s e n c e ,  t h e  v a r i a b l e  sought  t o  measure t h e  d i s t a n c e  

between t h e  camp and th e  n e a r e s t  p o i n t  where i t  c onnec ts  t o  a d e n d r i t i c  

r i v e r  system which u l t i m a t e l y  l e d  t o  e i t h e r  t h e  Lake Michigan or  Lake 

S u p e r io r  c o a s t .  The p re s en ce  o f  dams on some of t h e  s t ream s  and r i v e r s  

se rved  as c o r r o b o r a t i v e  ev idence  as t o  what was d r i v e a b l e  w a te r .  The 

in fo rm a t io n  p rovided  by t h i s  v a r i a b l e  enabled  hypotheses  r e l a t i n g  to  

t r a n s p o r t a t i o n  and communication t o  be a d d r e s s e d .  A lso ,  i t  a l lowed 

d i s t i n c t i o n s  between r i v e r  d r i v e  and ra i lw ay  camps t o  be made.



104
O r i e n t a t i o n  o f  n e a r e s t  d r i v e a b l e  wate r

This v a r i a b l e  (ORDRWAT) was measured on th e  nominal s c a l e  and was 

reco rded  as a s i n g l e  e n t r y  r e f l e c t i n g  t h e  o r i e n t a t i o n  o f  th e  n e a r e s t  

d r i v e a b l e  w a te r  with  r e s p e c t  t o  camp l o c a t i o n .  S p e c i f i c a l l y ,  i t  measured 

whether  t h e  n e a r e s t  d r i v e a b l e  w a te r  was downslope from t h e  camp, ups lope  

from th e  camp o r  a t  app ro x im a te ly  t h e  same e l e v a t i o n  o f  t h e  camp. This 

v a r i a b l e  se rved  t o  c h a r a c t e r i z e  r a i lw a y  and r i v e r  d r i v e  camps.

Type of  n e a r e s t  w a te r

This v a r i a b l e  (TYPPNWAT) was nominal s c a l e  and was recorded  as a 

s i n g l e  d i g i t  e n t r y  r e p r e s e n t i n g  t h e  ty p e  o f  w a te r  n e a r e s t  t h e  camp. I t  

c o n t r i b u t e d  t o  t h e  genera l  u n d e r s t a n d in g  o f  camp s i t i n g  f a c t o r s .

D is tan ce  t o  t h e  n e a r e s t  camp o f  t h e  same ty p e

This v a r i a b l e  (DNSAMCAM) was con t inuous  and was measured in m i l e s .

I t  was recorded  t o  two decimal p l a c e s ,  with  t h e  t o t a l  e n t r y  be ing  t h r e e  

d i g i t s  in  l e n g t h .  I t  was measured by t a k i n g  t h e  s t r a i g h t  l i n e  d i s t a n c e  

between a g iven  logg ing  camp and t h e  next  n e a r e s t  camp o f  t h e  same ty p e  as 

p l o t t e d  on t h e  U.S.  F o re s t  S e r v i c e  C lass  A maps.  This  v a r i a b l e  enabled  

camp l o c a t i o n  t o  be more c l e a r l y  d e f in e d  with  r e s p e c t  t o  c u l t u r a l  as  well 

as  n a t u r a l  c r i t e r i a .

D is tance  t o  t h e  n e a r e s t  camp o f  a d i f f e r e n t  ty p e

This v a r i a b l e  (DNDIFCAM) was con t inuous  and was measured in m i l e s .

I t  was reco rded  t o  two decimal p l a c e s  with  t h e  t o t a l  e n t r y  be ing t h r e e  

d i g i t s  in l e n g t h .  This  v a r i a b l e  was measured by t a k i n g  th e  s t r a i g h t  l i n e  

d i s t a n c e  between a g iven camp and t h e  n e a r e s t  camp o f  a d i f f e r e n t  t y p e ,  

in c lu d in g  th o s e  camps o f  unknown t y p e .  As with  t h e  p reced ing  v a r i a b l e ,  

t h i s  v a r i a b l e  al lowed  i n f e r e n c e s  t o  be made about  t h e  c u l t u r a l  c r i t e r i a  of  

camp l o c a t i o n .
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Type o f  t h e  n e a r e s t  s i t e  o f  a d i f f e r e n t  type

This  v a r i a b l e  (TYPNDIC) was nominal and was recorded  by a s i n g l e  

p la c e  e n t r y .  I t  was des igned  t o  reco rd  t h e  s i t e  ty p e  from which th e  

p reced ing  v a r i a b l e  was d e r i v e d .  In t h i s  way, a d i s t i n c t i o n  could  be made 

as  t o  whether t h e  n e a r e s t  s i t e  o f  a d i f f e r e n t  ty p e  was unknown o r  was from 

a known d i f f e r e n t  h i s t o r i c a l / t e c h n o l o g i c a l  e r a .  This  al lowed th e  

in fo rm a t io n  o b ta in ed  from th e  p rev io u s  v a r i a b l e  t o  be used with  g r e a t e r  

p r e c i s i o n .

D is tance  t o  t h e  n e a r e s t  swamp

Measurements f o r  t h e  d i s t a n c e  t o  th e  n e a r e s t  swamp (DNSWAM) were made 

in  m i les  and recorded  t o  two decimal p l a c e s .  The e n t i r e  e n t r y  was t h r e e  

d i g i t s  in  l e n g t h .  This measurement was made by t a k i n g  t h e  s t r a i g h t  l i n e  

d i s t a n c e  from a given logg ing  camp t o  t h e  n e a r e s t  edge o f  a swamp. This 

v a r i a b l e  al lowed  d i s t i n c t i o n s  between r i v e r  d r i v e  and ra i lw ay  camps t o  be 

made as well as  provided  ev idence  o f  s e a s o n a l i t y .

E le v a t io n

E le v a t io n  (ELEV) was measured in  f e e t  and was r eco rded  as a fou r  

d i g i t  e n t r y .  I t  was measured us ing  th e  to p o g ra p h i c  co n to u rs  on t h e  U.S 

F o re s t  S e rv ic e  Class  A Maps. This  v a r i a b l e ,  as  with  t h e  t h r e e  r e l a t e d  

ones t h a t  f o l l o w ,  was aimed a t  p rov id ing  f u r t h e r  in fo rm a t io n  about  t h e  

n a t u r a l  and c u l t u r a l  c r i t e r i a  o f  s i t e  l o c a t i o n .  A lso ,  i t  was use fu l  in 

d i s t i n g u i s h i n g  betweeen r i v e r  d r i v e  and r a i lw a y  camps.

Highes t  e l e v a t i o n  w i th in  one and a h a l f  m i les

The h ig h e s t  e l e v a t i o n  w i th in  one and a h a l f  m i le s  (HIEL) was a 

c on t inuous  v a r i a b l e  measured in  f e e t .  I t  was recorded  as  a f o u r  d i g i t  

e n t r y .  I t  was measured us ing  t h e  e l e v a t i o n  co n to u rs  on th e  U.S.  F o re s t  

S e rv ice  C la ss  A Maps w i th i n  a one and a h a l f  m i le  r a d i u s  of  each camp.
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Lowest e l e v a t i o n  w i th i n  one and a h a l f  m i les

The low es t  e l e v a t i o n  w i th i n  one and a h a l f  m i le s  (LOEL) was a 

con t inuous  v a r i a b l e  measured in f e e t .  I t  was recorded  as a fo u r  d i g i t  

e n t r y .  I t  was measured us ing  t h e  e l e v a t i o n  co n to u rs  on th e  U.S. F o re s t  

Sevice  C la ss  A Maps w i th in  a one and a h a l f  m i le  r a d i u s  o f  each camp. 

R e l a t i v e  e l e v a t i o n  o f  t h e  s i t e  w i th in  a 

one and a h a l f  mi le  r a d iu s

This v a r i a b l e  (RELEL) was a nominal s c a l e ,  e n t e r e d  as a s i n g l e  d i g i t .

I t  was a measure of  t h e  s i t e  e l e v a t i o n  with  r e s p e c t  t o  t h e  o t h e r  

e l e v a t i o n s  w i th i n  a one and a h a l f  m i le  r a d iu s  around t h e  camp. I t  was 

coded f o r  h i g h e s t ,  low es t  o r  i n t e r m e d i a t e  e l e v a t i o n ,  and used t o  add res s  

hypotheses  about  t h e  camp's  s e t t i n g .

D is tance  t o  t h e  n e a r e s t  U.S.  F o re s t  S e rv ic e  o r  

county  r o a d / t r a i l

The d i s t a n c e  t o  t h e  n e a r e s t  U.S.  F o re s t  S e rv ic e  or  county r o a d / t r a i l  

(DINRD) was a con t inuous  v a r i a b l e  measured in m i l e s .  I t  was recorded  t o  

two decimal p l a c e s ,  with  t h e  e n t i r e  e n t r y  being  t h r e e  d i g i t s  lo n g .  This 

was measured by t a k in g  th e  s h o r t e s t  s t r a i g h t  l i n e  d i s t a n c e  from each camp 

t o  t h e  n e a r e s t  U.S F o re s t  S e rv ic e  o r  county r o a d / t r a i l .  In c a se s  where 

t h e  camp was l o c a t e d  on a r o a d / t r a i l ,  t h e  d i s t a n c e  was e n t e r e d  as 0 . 0 1 .  

This  was done t o  i n d i c a t e  t h a t  t h e  s i t e  was l o c a t e d  on a r o a d / t r a i l .  An 

e n t r y  of  0 .00  was r e s e rv e d  f o r  t h o s e  s i t e s  over  9.99 m i le s  from a 

r o a d / t r a i l .  Using 0 .01 in t ro d u c e d  some b i a s  i n t o  t h e  measurement,  

however,  t h i s  on ly  amounted t o  52 .8  f e e t  and was i n s i g n i f i c a n t .  This 

v a r i a b l e  was chosen because  many o f  t h e  r o a d s / t r a i l s  a r e  b u i l t  over  or  

a d j a c e n t  t o  t h e  g rades  o f  fo rmer  logg ing  r a i l r o a d s .  I t  should be noted 

t h a t  when t h e  r o a d / t r a i l  was d e f i n i t e l y  i d e n t i f i a b l e  as an o l d  r a i l r o a d
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g ra d e ,  t h i s  d i s t a n c e  measure was e n t e r e d  under t h e  nex t  v a r i a b l e  as well 

as  t h i s  v a r i a b l e .  This  measure was used t o  d i s t i n g u i s h  between r a i lw a y  

and r i v e r  d r i v e  camps.

D is tance  t o  n e a r e s t  known ra i lw a y

The d i s t a n c e  t o  t h e  n e a r e s t  known ra i lw a y  (DINRWAY) was a con t inuous  

v a r i a b l e  measured in  m i l e s .  I t  was recorded  t o  two decimal p l a c e s ,  with  

t h e  t o t a l  e n t r y  be ing t h r e e  d i g i t s  l o n g .  I t  was measured by t a k i n g  th e  

s t r a i g h t  l i n e  d i s t a n c e  from each camp t o  t h e  n e a r e s t  known r a i l w a y .  In 

i n s t a n c e s  where t h e  camp was lo c a t e d  on a r a i l  l i n e ,  t h i s  d i s t a n c e  was 

e n t e r e d  as 0.01 m i l e s .  Although t h i s  e n t r y  was not  e x a c t  and in t ro d u ced  

an e r r o r  f a c t o r  (52 .8  f e e t )  i n t o  t h e  a n a l y s i s ,  t h i s  was not  s i g n i f i c a n t .  

This  v a r i a b l e  a ided  in  d i s t i n g u i s h i n g  r i v e r  d r i v e  from ra i lw ay  camps and 

was usefu l  in  examining c e r t a i n  l o c a t i o n a l  c h a r a c t e r i s t i c s  of  ra i lw ay  

camps.

Occupat ion  d a t e

Occupa tion d a t e  (OCCUP) was a nominal s c a l e  v a r i b l e  recorded  as a s ix  

d i g i t  e n t r y .  This was reco rded  f o r  th o s e  s i t e s  where t h e r e  was 

docummentary in fo rm a t io n  about  a s i n g l e  occupa t ion  d a t e  o r  a d u r a t i o n  o f

o c c u p a t io n .  I t  was reco rded  us ing  th e  l a s t  t h r e e  d i g i t s  o f  th e

occupa t ion  d a t e  o r  d a t e s  ( e . g .  f o r  1895-1910, 895910; f o r  1905, 905905) .  

S i t e s  f o r  which t h e r e  were no s p e c i f i c  d a t e s  a v a i l a b v l e  were coded as

333333.  This  v a r i a b l e  was used t o  e s t a b l i s h  a temporal  framework f o r  th e

a n a l y s i s ,  which was then  used t o  ad d re s s  a number o f  in d iv id u a l  h y p o th e se s .  

R e l a t i v e  occu p a t io n

R e l a t i v e  occupa t ion  (REL0C) was a nominal s c a l e  v a r i a b l e  recorded  in 

a s i n g l e  d i g i t  fo rm a t .  This was measured as l a t e  n i n e t e e n t h  c e n t u r y ,  l a t e  

n i n e t e e n t h  c e n t u r y / e a r l y  t w e n t i e t h  c e n t u r y ,  and e a r l y  t w e n t i e t h  c e n t u r y .
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I t  was r eco rded  f o r  a l l  s i t e s  where t h e r e  were d e f i n i t e  occupa t ion  d a t e s  

t h a t  could  be e n t e r e d  under  t h e  p reced ing  v a r i a b l e .  This  v a r i a b l e ,  used 

by i t s e l f  and in c o n j u n c t io n  with  t h e  p reced ing  one ,  a ided  in th e  

e s t a b l i s h m e n t  o f  a temporal  framework f o r  t h e  a n a l y s i s ,  which was then  

used t o  a d d re s s  a number o f  hypo theses  p re s e n te d  e a r l i e r .

In t e r m e d ia t e  Supply C en te rs  and E n t re p o t s  

I n t e r m e d ia t e  supply  c e n t e r s  and e n t r e p o t s  were t h e  o t h e r  two ty p e s  of  

s i t e s  p r e s e n t  on an i n d u s t r i a l  f r o n t i e r .  These s i t e s  were s e t t l e m e n t s  o f  

a l a r g e r  s c a l e  with  more d i v e r s i f i e d  a c t i v i t i e s  than  t h e  camps, which 

p r e s e n te d  some problems s i n c e  t h e y  must be d i s t i n g u i s h e d  from one a n o th e r  

p r i o r  t o  t h e  a n a l y s i s .  In g e n e r a l ,  e n t r e p o t s  were expec ted  t o  be more 

d i v e r s e ,  l a r g e r  and o f  l o n g e r  d u r a t i o n  than  i n t e r m e d i a t e  supply  c e n t e r s .  

Moreover,  t h e r e  were some c h a r a c t e r i s t i c s  unique t o  each which proved 

u se fu l  in  making f i n a l  d i s t i n c t i o n s  between t h e  two.  The d i s c u s s i o n  which 

fo l low s  a d d r e s s e s  v a r i a b l e s  t h a t  were p e r t i n e n t  t o  both  type s  of  s i t e s ,  as  

d e r iv e d  from Lewis (1984 ) (Appendix B) .

A p r i o r i  s i t e  type

This  v a r i a b l e  (APRIOR) was a nominal s c a l e  e n t r y  one d i g i t  lo n g .  I t  

r e p r e s e n t e d  an i n t u i t i v e ,  a p r i o r i  a s ses sm en t  on t h e  p a r t  o f  t h e  a n a l y i s t  

as  t o  whether  t h e  s e t t l e m e n t  was an i n t e r m e d i a t e  supp ly  c e n t e r  or  an 

e n t r e p o t .  As such ,  i t  was not  u t i l i z e d  in  t h e  main p a r t  o f  t h e  a n a l y s i s ,  

bu t  was used t o  o rg a n iz e  and c h a r a c t e r i z e  i n d i v id u a l  s e t t l e m e n t s  in th e  

a n a l y s i s .

D is tance  t o  t h e  n e a r e s t  s e t t l e m e n t

This v a r i a b l e  (DNST) was con t in u o u s  and was measured in m i l e s .  I t  

was recorded  t o  two decimal p l a c e s ,  with  t h e  e n t i r e  e n t r y  be ing  f o u r
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p la c e s  in  l e n g t h .  I t  was a s t r a i g h t  l i n e  measure o f  t h e  d i s t a n c e  from one 

s e t t l e m e n t  t o  t h e  next  n e a r e s t  s e t t l e m e n t  in  t h e  sample .  I t  p rovided  

in fo rm a t io n  about  t h e  spac ing  o f  s e t t l e m e n t s  on t h e  logg ing  f r o n t i e r .

A p r i o r i  d e f i n i t i o n  o f  t h e  n e a r e s t  s e t t l e m e n t

A p r i o r i  d e f i n i t i o n  o f  t h e  n e a r e s t  s e t t l e m e n t  (APPRNSET) was a 

nominal v a r i a b l e  one p la c e  long and was t h e  i n t u i t i v e  assessmennt o f  

s e t t l e m e n t  ty p e  o f  t h e  n e a r e s t  s e t t l e m e n t .  I t  was used only  f o r  

com para t ive  p u rp o s e s .

D is tance  t o  n e a r e s t  wate r

D is ta n c e  t o  t h e  n e a r e s t  w a te r  (DINEWAT) was a con t inuous  v a r i a b l e  

measured in  m i l e s .  I t  was reco rded  t o  two decimal p l a c e s ,  with  t h e  e n t i r e  

e n t r y  being t h r e e  p la c e s  l o n g .  I t  was a s t r a i g h t  l i n e  measure o f  t h e  

d i s t a n c e  from t h e  s e t t l e m e n t  t o  t h e  n e a r e s t  w a t e r .  I t  was used in  

de te rm in in g  t h e  genera l  s e t t i n g  around t h e  s e t t l e m e n t  and i t s  p o t e n t i a l  

a s s o c i a t i o n  with  t r a n s p o r t a t i o n / c o m m u n ic a t io n  ne tw orks .

Type of  n e a r e s t  w ate r

The ty p e s  o f  n e a r e s t  w a te r  (TYPNWAT) was a nominal s c a l e  v a r i a b l e  

recorded  t o  one p l a c e .  I t  r ecorded  t h e  ty p e  o f  w a te r  most c l o s e l y  

a s s o c i a t e d  with  each s e t t l e m e n t .  I t  a ided  in t h e  u n d e r s t a n d in g  o f  t h e  

s e t t l e m e n t ' s  l o c a t i o n ,  i t s  p l a c e  w i th in  a t r a n s p o r t a t i o n / c o m m u n ic a t io n  

sys tem,  and was usefu l  in d i s t i n g u i s h i n g  i n t e r m e d i a t e  supply  c e n t e r s  from 

e n t r e p o t s .

D is tance  t o  n e a r e s t  r a i lw a y

This v a r i a b l e  (DINRWY) was con t inuous  and measured in m i l e s .  I t  was 

reco rded  t o  two decimal p l a c e s ,  with  t h e  e n t i r e  e n t r y  be ing  t h r e e  d i g i t s  

lo n g .  I t  i s  a s t r a i g h t  l i n e  measurement o f  t h e  d i s t a n c e  from th e  

s e t t l e m e n t  t o  t h e  n e a r e s t  r a i l w a y .  In t h e  even t  t h e  s e t t l e m e n t  was
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l o c a t e d  on a r a i l  l i n e ,  t h i s  v a r i a b l e  was e n t e r e d  as 0 . 0 1 ,  as  was done 

with  logg ing  camps.  This v a r i a b l e  a ided  in  t h e  und e r s tan d in g  o f  a given 

s e t t l e m e n t ' s  p a r t i c i p a t i o n  in  a t r a n s p o r t a t i o n / c o m m u n ic a t io n  ne twork .

Type of  n e a r e s t  r a i lw ay

The ty p e  o f  n e a r e s t  r a i l w a y  (TYPNRW) was a nominal s c a l e  v a r i a b l e  

recorded  in  one d i g i t .  This  v a r i a b l e  d e f in e d  th e  ty p e  o f  r a i l  l i n e  to  

which th e  measurement in t h e  p reced ing  v a r i a b l e  was t a k e n .  Choices 

in c luded  logg ing  r a i l w a y ,  main l i n e  ra i lw ay  o r  both  ( i . e .  a j u n c t i o n ) .

This  v a r i a b l e  al lowed  f o r  t h e  re f inem en t  o f  our  u n d e r s tan d in g  of  t h e  way 

each s e t t l e m e n t  p a r t i c i p a t e d  in  t h e  t r a n s p o r t a t i o n / c o m m u n ic a t io n  ne twork .  

Number o f  r a i l  l i n e s  w i th i n  two m i les

This v a r i a b l e  (NORWYL) was con t inuous  and recorded  t o  two p l a c e s .  I t  

measured t h e  number o f  r a i l  l i n e s  w i th in  a two m i le  r a d i u s  of  each 

s e t t l e m e n t .  In d iv id u a l  b ranches  were counted as i n d i v i d u a l  r a i l  l i n e s  even 

though th e y  e v e n t u a l l y  fed  i n t o  f ew er ,  h ig h e r  volume l i n e s .  This  v a r i a b l e  

provided  f u r t h e r  i n fo rm a t io n  about  t r a n s p o r t a t i o n  as well  as en ab l in g  

i n t e r m e d i a t e  supp ly  c e n t e r s  t o  be d i s t i n g u i s h e d  from e n t r e p o t s .

Terminus o f  a logg ing  r a i lw a y

This v a r i a b l e  (TRLGRWY) was nominal s c a l e  and i n d i c a t e d  whether  or  

no t  t h e  s e t t l e m e n t  was a t  t h e  te rm inus  of  a logg ing  r a i l w a y .  I t  provided  

in fo rm a t io n  about  t h e  f r o n i t e r  t r a n s p o r t a t i o n  sys tem.

Terminus o f  a main l i n e  r a i lw a y

As with  t h e  p reced ing  v a r i a b l e ,  t h i s  v a r i a b l e  (TRMNRWY) was nominal '  

s c a l e  and i n d i c a t e d  whether  o r  not  t h e  s e t t l e m e n t  was t h e  t e rm inus  o f  a 

mail l i n e  r a i l w a y .
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P or t  f a c i l i t i e s

P o r t  f a c i l i t i e s  (PORT) was a nominal s c a l e  v a r i a b l e  and was des igned  

t o  i n d i c a t e  whether or  not  t h e  s e t t l e m e n t  c o n ta in ed  p o r t  f a c i i l i t i e s .

This  v a r i a b l e  d i s t i n g u i s h e d  between i n t e r m e d i a t e  supply  c e n t e r s  and 

e n t r e p o t s .

D i r e c t  l i n k  t o  homeland

This  v a r i a b l e  (DIRLKHM) was nominal s c a l e  and was des igned  t o  measure 

whether o r  not  t h e  s e t t l e m e n t  was in  d i r e c t  c o n t a c t  with  the  homeland. 

D i r e c t  c o n t a c t  meant t h a t  sh ipments /m essages  from t h e  s e t t l e m e n t  d id  not  

pass th rough  any o t h e r  s e t t l e m e n t ,  whether  s m a l l e r  o r  l a r g e r ,  p r i o r  to  

be ing r e c e iv e d  by a c e n t e r  in t h e  homeland. This  v a r i a b l e  aided  in 

d i s t i n g u i s h i n g  between i n t e r m e d i a t e  supp ly  c e n t e r s  and e n t r e p o t s .

D is tance  t o  n e a r e s t  v e r i f i a b l e  logg ing  camp

This v a r i a b l e  (DINLCMP) was con t inuous  and recorded  to  two decimal 

p l a c e s .  The e n t i r e  e n t r y  was f o u r  p l a c e s  lo n g .  I t  measured th e  s t r a i g h t  

l i n e  d i s t a n c e  from th e  s e t t l e m e n t  t o  t h e  n e a r e s t  v e r i f i a b l e  logg ing  camp. 

Type o f  n e a r e s t  v e r i f i a b l e  logging  camp

This was a nominal s c a l e  v a r i a b l e  (TYPNLCMP) and was measured whether 

o r  not  t h e  n e a r e s t  logg ing  camp was a r i v e r  d r i v e ,  r a i l w a y ,  o r  unknown 

camp.

D is tance  t o  n e a r e s t  U.S.  F o re s t  S e rv ic e  

road or  county  road

The d i s t a n c e  t o  t h e  n e a r e s t  U.S.  F o re s t  S e r v i c e / c o u n t y  road (DINRD) 

was con t inuous  and measured in  m i l e s .  I t  was recorded  t o  two decimal 

p l a c e s  and t h e  e n t i r e  e n t r y  was t h r e e  p l a c e s  lo n g .  I t  was a s t r a i g h t  l i n e  

measure o f  t h e  d i s t a n c e  from th e  s e t t l e m e n t  t o  t h e  n e a r e s t  U.S. F o re s t  

S e r v i c e / c o u n t y  ro a d .  Given t h a t  t h e s e  roads f r e q u e n t l y  p a r a l l e l e d  or
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were b u i l t  on to p  o f  former  t r a c k  b e d s ,  t h i s  v a r i a b l e  provided  a d d i t i o n a l  

in fo rm a t io n  about  r a i lw a y s  a s s o c i a t e d  with  t h e  s e t t l e m e n t .

Occupation d a t e

Occupat ion  d a t e  (OCCUP) was a nominal s c a l e  v a r i a b l e  recorded  t o  s i x  

p l a c e s .  I t  was used when a d e f i n i t e  occupa t ion  d a t e  o r  d a t e s  could  be 

as s ig n ed  t o  a g iven s e t t l e m e n t .  The f i r s t  t h r e e  d i g i t s  r e p re s e n t e d  th e  

e a r l i e s t  known occupa t ion  d a t e  and t h e  l a s t  t h r e e  t h e  l a t e s t .  In ca se s  

where only  one d a t e  was a v a i l a b l e ,  i t  was rep ea ted  ( i . e .  1895-1910,

895910; 1910,  910910).  For s e t t l e m e n t s  where t h e r e  were no s p e c i f i c  d a t e s  

a v a i l a b l e ,  t h i s  v a r i a b l e  was e n t e r e d  as 333333.

R e l a t i v e  occupa t ion

R e l a t i v e  occupa t ion  (REL0C) was a nominal s c a l e  measure recorded  as a 

one d i g i t  e n t r y .  I t  a s s ig n e d  a genera l  occupa t ion  ( l a t e  n i n e t e e n t h ,  e a r l y  

t w e n t i e t h ,  l a t e  n i n e t e e n t h / e a r l y  t w e n t i e t h  c e n tu ry )  d a t e  t o  th e  

s e t t l e m e n t .  In cases  where d e f i n i t e  d a t e s  were a v a i l a b l e  both  th e  

occupa t ion  d a t e  v a r i a b l e  and t h i s  v a r i a b l e  were u t i l i z e d .  In i n s t a n c e s  

where only  a r e l a t i v e  d a t e  was a v a i l a b l e ,  t h e  occu p a t io n  d a t e  v a r i a b l e  was 

e n t e r e d  as 333333 and t h i s  v a r i a b l e  was used t o  p rov ide  in fo rm a t io n  on th e  

temporal  framework o f  t h e  s e t t l e m e n t ,  p ro v id in g  such in fo rm a t io n  could  be 

i n f e r r e d  from a v a i l a b l e  d a t a .

The remaining v a r i a b l e s  d e a l t  with  t h e  ty p e s  o f  a c t i v i t i e s  and 

p o p u la t io n  a s s o c i a t e d  w i th  i n t e r m e d i a t e  suppply  c e n t e r s  and e n t r e p o t s .

They were used p r i m a r i l y  t o  d i s t i n g u i s h  between t h e  two hypo thes ized  ty p e s  

of  s e t t l e m e n t  and then  t o  d e f i n e  t h e  a c t i v i t y  s e t  a s s o c i a t e d  with  eac h .  

They a r e  d i s c u s s e d  below in  t h e  same f a s h io n  as th o s e  above .  However, 

t h e i r  purpose  f o r  t h i s  r e s e a r c h  has been p re s e n te d  in  t h i s  paragraph  and
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w i l l  not  be r e p ea ted  f o r  each v a r i a b l e .  Unless o th e rw i s e  n o te d ,  a l l  o f  

t h e s e  v a r i a b l e s  were s i n g l e  p l a c e  e n t r i e s  and were c o n t in u o u s .

Railway s t a t i o n

This v a r i a b l e  (RWYSTA) measured th e  number o f  r a i lw a y  s t a t i o n s  

p r e s e n t  in  t h e  s e t t l e m e n t .

Other  r a i lw a y  f a c i l i t i e s

This v a r i a b l e  (ORWYFAC) measured t h e  number of  r a i lw a y  f a c i l i t i e s ,  

o t h e r  than  s t a t i o n s ,  p r e s e n t  in a s e t t l e m e n t .  These might  i n c lu d e  

roundhouses ,  r e p a i r  sh o p s ,  e t c .  This  v a r i a b l e  was reco rded  t o  two p l a c e s .  

Lumber m i l l s

The lumber m i l l s  v a r i a b l e  (LUMMLS) measured t h e  number of  lumber 

m i l l s  p r e s e n t  in  t h e  s e t t l e m e n t .  These m i l l s  were no t  l i m i t e d  t o  

s a w m i l l s ,  bu t  could  a l s o  i n c lu d e  s h i n g l e  m i l l s ,  s t a v e  m i l l s ,  e t c .  

Warehouses

The warehouse v a r i a b l e  (WARHS) measured t h e  number of  warehouses 

p r e s e n t  in  t h e  s e t t l e m e n t .

Logging equipment

This v a r i a b l e  (LGEQP) measured th e  number of  e s t a b l i s h m e n t s  s e l l i n g  

logg ing  equipment in t h e  s e t t l e m e n t .

General s t o r e

The genera l  s t o r e  v a r i a b l e  (GNLSTO) measured t h e  number o f  genera l  

s t o r e s  o p e r a t i n g  in  t h e  s e t t l e m e n t .

Pos t  o f f i c e

This v a r i a b l e  (PO) reco rded  t h e  number of  pos t  o f f i c e s  p r e s e n t  in th e  

s e t t l e m e n t .
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S a l o o n / h o t e l / b r o t h e l

The s a l o o n / h o t e l / b r o t h e l  v a r i a b l e  (SHOWHOR) measured th e  number of  

t h e s e  e s t a b l i s h m e n t s  in  t h e  s e t t l e m e n t .  In f r o n t i e r  s e t t i n g s  t h e s e  

e s t a b l i s h m e n t s  were o f t e n  one and t h e  same, whe ther  o f f i c i a l l y  l i s t e d  as 

such or  n o t .  T h e r e f o re ,  in  measur ing them f o r  t h i s  a n a l y s i s  i t  was 

dec ided  t o  lump them i n t o  one v a r i a b l e .  This  v a r i a b l e  was recorded  t o  two 

p l a c e s  (Murphy 1983).

S p e c i a l t y  r e t a i l

This  v a r i a b l e  (SPCRET) measured th e  number o f  r e t a i l  e s t a b l i s h m e n t s ,  

o t h e r  th a n  genera l  s t o r e s ,  p r e s e n t  in  t h e  s e t t l e m e n t .

Real e s t a t e  b ro k e r s

The r e a l  e s t a t e  b ro k e r  v a r i a b l e  (RELEST) measured t h e  number of  r ea l  

e s t a t e  b r o k e r s / e s t a b l i s h m e n t s  o p e r a t i n g  in  t h e  s e t t l e m e n t .

R e t a i l / w h o l e s a l e  t im be r  s a l e s

This  v a r i a b l e  (REWHTIM) measured th e  number of  t i m b e r  b ro k e r s  

o p e r a t i n g  w i t i n  t h e  s e t t l e m e n t .

Telephone

The t e l e p h o n e  v a r i a b l e  (TELPH) was nominal and i n d i c a t e d  whether  or  

no t  t h e  s e t t l e m e n t  was on a t e l e p h o n e  s e r v i c e .

Telegraph

The t e l e g r a p h  v a r i a b l e  (TLGRH) was nominal and i n d i c a t e d  whether  or  

no t  t h e  s e t t l e m e n t  had t e l e g r a p h  s e r v i c e .

Banks

The bank v a r i a b l e  (BANK) measured th e  number of  banks in t h e  

s e t t l e m e n t .
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School

This v a r i a b l e  (SCHOOL) measured th e  number o f  s ch o o ls  a n d /o r  t e a c h e r s  

in t h e  s e t t l e m e n t .

R e l ig io u s

This v a r i a b l e  (RLFAN) measured t h e  number o f  r e l i g i o u s  f a c i l i t i e s  in 

th e  s e t t l e m e n t .

F in i shed  wood m a n u fa c tu re r s

This v a r i a b l e  (FINWDMN) measured th e  number o f  f i n i s h e d  wood 

m a n u fa c tu re r s  in  t h e  s e t t l e m e n t .  These e s t a b l i s h m e n t s  were invo lved  in 

t h e  m anufac tu re  o f  hardwood p ro d u c t s  t h a t  were u s a b le  w i thou t  f u r t h e r  

p r o c e s s i n g .  As such ,  t h e y  were examples o f  t h e  l i m i t e d  m anufa c tur ing  t h a t  

could  occur  on t h e  i n d u s t r i a l  f r o n t i e r .  Examples o f  t h e s e  p roduc ts  

in c luded  f u r n i t u r e ,  bowls ,  t a b l e w a r e ,  e t c .

P h y s i c i a n / d e n t i s t / p h a r m a c y

This v a r i a b l e  (MEDIC) measured th e  number of  t h e s e  h e a l t h  c a r e  

p r o v id e r s  in  t h e  s e t t l e m e n t .  In f r o n t i e r  s e t t i n g s  t h e s e  r o l e s  o f t e n  

o v e r l a p p e d ,  as  with  t h e  s a l o o n / h o t e l / b r o t h e l  v a r i a b l e ,  and f o r  t h i s  reason  

th e y  have been lumped t o g e t h e r  f o r  t h i s  a n a l y s i s .

Lawyers

The lawyer  v a r i a b l e  (LWYR) measured th e  number o f  lawyers in  th e  

s e t t l e m e n t .

Hospi ta l

This v a r i a b l e  (HOSP) measured t h e  number of  h o s p i t a l s  p r e s e n t  in th e  

s e t t l e m e n t .  This  v a r i a b l e  was measured s e p a r a t e l y  from t h a t  of  

p h y s i c i a n s / d e n t i s t s / p h a r m a c i s t s  s i n c e  a h o s p i t a l  r e p r e s e n t s  a s i g n i f i c a n t  

community in ves tm en t  in a p h y s ica l  p l a n t  and o p e r a t i n g  p ro c e d u re s .  Such a 

communil ty inve s tm en t  was q u a l i t a t i v e l y  and q u a n t i t a t i v e l y  d i f f e r e n t  from
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a p h y s i c i a n / d e n t i s t  in  p r i v a t e  p r a c t i c e .  Thus,  t h e  p resence  o f  a h o s p i t a l  

would be a s i g n i f i c a n t  d i s c r i m i n a t o r  between i n t e r m e d i a t e  supply  c e n t e r s  

and e n t r e p o t s .

L o c a l / s t a t e / f e d e r a l  government

This v a r i a b l e  (LSFGOVT) measured t h e  number o f  governmental  f u n c t i o n s  

performed by t h e  s e t t l e m e n t .  I t  should  be noted t h a t  t h e  f e d e ra l  

government component o f  t h i s  v a r i a b l e  d id  not  in c lu d e  pos t  o f f i c e s ,  which 

were measured by a s e p a r a t e  v a r i a b l e .

Heavy i n d u s t r y

The heavy i n d u s t r y  (HIND) v a r i a b l e  recorded  t h e  number of  heavy 

i n d u s t r i e s  o p e r a t i n g  in  t h e  s e t t l e m e n t .  Excluded from t h i s  v a r i a b l e  were 

t h o s e  heavy i n d u s t r i e s  a s s o c i a t e d  with  t h e  logg ing  i n d u s t r y ,  which were 

measured e l s e w h e r e .  Examples o f  i n d u s t r i e s  which were inc luded  in t h i s  

v a r i a b l e  were i ro n  f o u n d r i e s ,  s h i p b u i l d i n g ,  charcoa l  k i l n s ,  e t c .

Light  i n d u s t r y / s e r v i c e

The l i g h t  i n d u s t r y / s e r v i c e  (LIND) v a r i a b l e  was des igned  t o  measure 

t h e  number o f  l i g h t  and s e r v i c e  i n d u s t r i e s  in  t h e  s e t t l e m e n t .  I t  was 

recorded  as a two p la c e  e n t r y .  Examples o f  a c t i v i t i e s  in c luded  in t h i s  

v a r i a b l e  were b lacksm i th  sh o p s ,  c o o p e r in g ,  b a r b e r s h o p s ,  t a i l o r s ,  e t c .  

F i sh in g  r e l a t e d

The f i s h i n g  r e l a t e d  v a r i a b l e  (FISH) measured t h e  a c t i v i t i e s  

a s s o c i a t e d  with  commercial f i s h i n g  in  t h e  s e t t l e m e n t .  In a d d i t i o n  to  

f i s h e rm e n ,  t h i s  v a r i a b l e  a l s o  measured r e t a i l  and w ho lesa le  f i s h  b r o k e r s ,  

p ro c e s s in g  a c t i v i t i e s ,  e t c .

Tota l  m anufac tu r ing

This v a r i a b l e  (TOTMNF) was t h e  sum o f  a l l  m anufac tu r ing  a c t i v i t i e s  

o c c u r r i n g  in  t h e  s e t t l e m e n t .  This  inc luded  lumber m i l l s ,  heavy i n d u s t r y ,
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l i g h t  i n d u s t r y  and f i s h i n g .  This v a r i a b l e  was used because f o r  some 

s e t t l e m e n t s  on ly  a measure o f  t o t a l  m anufa c tu r ing  e s t a b l i s h m e n t s  was 

a v a i l a b l e .  T h e r e f o re ,  f o r  t h e  remainder o f  t h e  s e t t l e m e n t s  i t  was 

n e c e ss a ry  t o  c o l l e c t  m a nufac tu r ing  e s t a b l i s h m e n t s  i n t o  one v a r i a b l e  so 

t h a t  a g r e a t e r  number of  s e t t l e m e n t s  could be compared.  This v a r i a b l e  was 

reco rded  t o  two p l a c e s .  Given t h a t  e n t r e p o t s  were expec ted  t o  have a 

l a r g e r  t o t a l  m anufac tu r ing  component than  i n t e r m e d i a t e  supp ly  c e n t e r s ,  

t h i s  v a r i a b l e  was im por tan t  in  d i s t i n g u i s h i n g  between t h e  two ty p e s  of  

s e t t l e m e n t s .

P opu la t ion  1900

This v a r i a b l e  (P0P00) was t h e  po p u la t io n  f o r  t h e  given s e t t l e m e n t  

taken  from t h e  1900 c e n s u s .  In i n s t a n c e s  where t h e  po p u la t io n  was 

recorded  on ly  t o  township l e v e l ,  t h i s  was used as t h e  b e s t  a pp rox im a t ion .  

I f  more than  one s e t t l e m e n t  e x i s t e d  in a tow nsh ip ,  and township d a t a  was 

a l l  t h a t  was a v a i l a b l e ,  t h e  p o p u la t i o n  was d iv id e d  e q u a l l y  among th e  

s e t t l e m e n t s .  This  v a r i a b l e  was recorded  t o  f o u r  p l a c e s .

P o pu la t ion  1910

P o p u la t io n  1910 (P0P10) was t h e  p o p u la t io n  f o r  t h e  given s e t t l e m e n t

t aken  from t h e  1910 c e n s u s .  The same c o n s i d e r a t i o n s  app ly  in  t h i s  c a s e  as

f o r  t h e  p r ece d in g  census d a t a .

P opu la t ion  1920

P o p u la t io n  1920 (P0P20) was t h e  po p u la t io n  f o r  t h e  given s e t t l e m e n t

t a k en  from t h e  1920 c e n s u s .  The c o n s i d e r a t i o n s  d i s c u s s e d  above a l s o  apply

in t h i s  c a s e .
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Methodology

The d i s c u s s i o n  o f  v a r i a b l e s  in  t h e  p rev ious  s e c t i o n  e s t a b l i s h e d  th e  

dimensions  a long  which t h e  a r c h e o lo g ic a l  d a t a  r e s e a r c h  were a n a ly z e d .

This s e c t i o n  in t r o d u c e s  some o f  t h e  methodologies  which were used t o  

e v a l u a t e  t h i s  d a t a ,  d i s c u s s e s  sampling c o n s i d e r a t i o n s ,  and d e s c r i b e s  t h e  

f a c i l i t y  and s o f tw a re  employed in t h e  a n a l y s i s .  In some i n s t a n c e s  

s p e c i f i c  hypotheses  were e v a l u a t e d  with  methodo log ies  t h a t  were un ique ly  

s u i t e d  t o  t h e  q u e s t i o n s  posed by t h e  h y p o t h e s i s .  In t h e s e  cases  a 

d i s c u s s i o n  o f  t h e  methodology was p r e s e n te d  with  t h e  e v a l u a t i o n  o f  t h e  

h y p o th e s i s  (Chapter  VI) .

Sampling C o n s id e ra t io n s  

I t  was obvious  from t h e  o u t s e t  o f  t h i s  r e s e a r c h  t h a t  sampling would be 

one o f  t h e  t h o r n i e r  i s s u e s  t o  be add res sed  p r i o r  t o  beg inn ing  th e  

a n a l y s i s .  The n a t u r e  o f  t h e  s i t e  f i l e  d a t a  p rec luded  i t  from being  

co n s id e re d  a p r o b a b i l i t y  based  sample,  s i n c e  most of  t h e  a r c h a e o lo g ic a l  

work in t h e  a r e a  r e s u l t e d  from c o n t r a c t  p r o j e c t s .  Data de r iv e d  from 

overview p r o j e c t s  might  be c o n s id e re d  t o  be based on a 100% sampling 

f r a c t i o n .  However, s i n c e  each a d d i t i o n a l  overview has tu r n e d  up more 

s i t e s ,  t h e r e  was reason  t o  b e l i e v e  t h a t  t h e  a r c h a e o l o g i c a l  record  was not  

y e t  f u l l y  r e p r e s e n t e d  in  t h e  United S t a t e s  F o re s t  S e r v i c e  s i t e  f i l e s  

(A lder  and R o e s s l e r  1972; Downie and Heath 1974; H a g g e t t ,  Frey and C l i f f  

1977; Hammond and McCullagh 1974; Karamanski 1984; Lovis 1979; M uelle r  

1975) .

In t h e  case  o f  f i e l d  i n v e s t i g a t i o n s ,  t h e  p r o j e c t  a r e a s  were d e f in e d  

on t h e  b a s i s  o f  management c o n s i d e r a t i o n s  and not  t o  e n s u re  r e p r e s e n t a t i v e  

coverage  o f  t h e  West Unit  o f  t h e  Hiawatha National  F o r e s t .  Although
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w i th in  t h e s e  p r o j e c t  a r e a s  p r o b a b i l i t y  based sampling might  have been 

conduc ted ,  t a k e n  t o g e t h e r  t h e s e  s t u d i e s  cannot  be s a i d  t o  c o n s t i t u t e  a 

p r o b a b i l i t y  based sample o f  t h e  s tu d y  a r e a  (Alder  and R o e s s le r  1972;

Downie and Heath 1974; H agge t t ,  Frey and C l i f f  1977; Hammond and McCullagh 

1974; Lovis 1979; Mart in  1977; M ue l le r  1975) .

N o n e th e l e s s ,  t h e r e  were a l a r g e  q u a n t i t y  o f  logg ing  camp s i t e s  in  t h e  

West Unit  o f  t h e  Hiawatha Nat ional  F o r e s t .  The e n t i r e  sample f o r  t h i s  

r e s e a r c h  c o n s i s t e d  o f  444 logg ing  camp s i t e s ,  broken down as f o l l o w s :  

r i v e r  d r i v e  s i t e s  ( 4 5 ) ,  r a i lw a y  s i t e s  (1 4 9 ) ,  and unknown s i t e s  (2 5 0 ) .  

S t a t i s t i c a l l y  s p e a k in g ,  each o f  t h e s e  sub samples was l a r g e  enough f o r  

p ro c e s s in g  with  l a r g e  sample t e c h n i q u e s ,  even though t h e  sample i t s e l f  was 

judgment r a t h e r  than  p r o b a b i l i t y  b a s e d .  Moreover,  s i n c e  t h e  v a r i a b l e s  

chosen f o r  t h i s  r e s e a r c h  were both  nonimal and c o n t in u o u s ,  no n -p a ram e t r ic  

s t a t i s t i c s  w i l l  be employed f r e q u e n t l y ,  t h e re b y  l e s s e n i n g  t h e  e f f e c t  o f  a 

n o n - p r o b a b i l i t y  based sample .  P a ra m e t r i c  s t a t i s t i c s  were a l s o  used ,  s i n c e  

t h e y  s u p p l i e d  i n t e r e s t i n g  and n e c e s s a ry  ways o f  examining t h e  d a t a .  

However, in us ing  t h e s e ,  i n t e r p r e t a t i o n s  were made with  c a u t io n  s i n c e  th e y  

u l t i m a t e l y  were p r e d i c a t e d  upon d a t a  being c o l l e c t e d  in  a p r o b a b i l i t y  

based f a s h io n  (Alder and R o e s s l e r  1972, Downie and Heath 1974) .

F a c i l i t y ,  Hardware and Sof tware 

This a n a l y s i s  was conducted  th rough  th e  U n i v e r s i t y  Computer Center  of  

t h e  S t a t e  U n i v e r s i t y  o f  New York a t  Binghamton.  I t  was preformed on an 

IBM 4381 system o p e r a t i n g  under VM with  CMS f o r  i n t e r a c t i v e  u s e .  Access 

was o b ta in e d  v i a  D i g i t a l  Equipment 's  DECMate I I  ne twork ,  which was 

e s t a b l i s h e d  on campus f o r  communication and r o u t i n e  word p ro c e s s in g  

a c t i v i t i e s .  Programs used t o  a n a ly ze  t h e  d a t a  were drawn e x c l u s i v e l y  from
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t h o s e  a v a i l a b l e  in t h e  SAS package .  These inc luded  not  on ly  th o s e  genera l  

p rocedures  d i s c u s s e d  below,  b u t  a l s o  th o s e  which were used only  once or  

tw ic e  w i th i n  t h e  c o n t e x t  o f  a s p e c i f i c  h y p o t h s i s .  P rocedures  were run 

com ple te ly  on an i n t e r a c t i v e  b a s i s ,  with  d a t a  be ing  s t o r e d  on a d i s k  

w i th in  t h e  main computer  f a c i l i t y .  P r in t e d  o u tp u t  was o b ta in e d  us ing  th e  

work s t a t i o n  p r i n t e r  a t t a c h e d  t o  t h e  DECMate I I  t e rm in a l  (SAS I n s t i t u t e  

1983, 1985a,  1985b).

A n a ly t i c a l  P rocedures  

A f t e r  p ro o f  read ing  t h e  d a t a  t h a t  had been e n t e r e d  i n t o  permanent  

s t o r a g e  t o  en s u re  i t s  co d in g ,  f o r m a t t i n g ,  e t c .  were c o r r e c t ,  a number of  

p rocedures  were executed  t o  d e te rm in e  t h e  b a s i c  s t r u c t u r e  and 

c h a r a c t e r i s t i c s  o f  t h e  d a t a .  The f i r s t  o f  t h e s e  was t o  o b t a in  s imple 

f requency  in fo rm a t io n  f o r  each o f  t h e  v a r i a b l e s .  This  in fo rm a t io n  was 

used t o  look f o r  p a t t e r n s  in t h e  raw d a t a  t h a t  might  be used d i r e c t l y  with 

one o f  t h e  h y p o th e s e s ,  t o  s u g g e s t  ways in  which t h e  r e s u l t s  could be 

r e - o r g a n i z e d  in a more meaningful  f a s h io n  or  t o  s u g g e s t  d i f f e r e n t  a n d /o r  

more s o p h i s t i c a t e d  p rocedures  t h a t  might  be performed on t h e  d a t a .

In a d d i t i o n  t o  examining t h e  t a b l e s  g en e ra te d  by t h e  program above ,  

p rocedures  were executed  t o  produce  two ty p e s  o f  g ra p h ic  i n fo rm a t io n :  

h i s tog ram s  (CHART) and c r o s s - p l o t s  (PLOT). The CHART p rocedu re  was 

executed  t o  produce  h i s tog ram s  f o r  a l l  v a r i a b l e s ,  w h i le  t h e  p l o t  p rocedure  

was used only  f o r  th o s e  p a i r s  o f  v a r i a b l e s  where t h e r e  was v a l id  reason  to  

b e l i e v e  t h a t  some r e l a t i o n s h i p  e x i s t e d .  The r e s u l t s  o f  t h e s e  procedures  

were u t i l i z e d  d i r e c t l y  t o  deal  w ith  some o f  t h e  h y p o th e s e s .  They were 

a l s o  examined t o  a s c e r t a i n  i f  o t h e r  a n d /o r  more s o p h i s t i c a t e d  p rocedures  

might be performed t o  g e n e r a t e  a d d i t i o n a l  knowledge about  t h e  d a t a .
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Throughout t h e  r e s e a r c h ,  s im p l e r  d e s c r i p t i v e  s t a t i s t i c s  were employed 

most f r e q u e n t l y  t o  ad d re s s  t h e  h y p o th e se s ,  u s u a l l y  in  t h e  form o f  s imple  

f requency  t a b l e s  and t h e i r  a s s o c i a t e d  h i s to g ra m s .  Cross t a b u l a t i o n s  were 

a l s o  employed in t h i s  f a s h i o n ,  f o r  both nominal and con t inuous  d a t a .  The 

reason  f o r  f o c u s in g  on t h e s e  s im p l e r  measures was because  t h e  sample o f

s i t e s  used in  t h i s  r e s e a r c h ,  w h i le  l a r g e ,  was d e r iv e d

n o n - p r o b a b i l i s t i c a l l y  (A lder  and R o e s s le r  1972, Downie and Heath 1974) .

P a ram e t r ic  s t a t i s t i c s  were u sed ,  in s p i t e  o f  hav ing a n o n - p r o b a b i l i t y  

based sample ,  because o f  t h e  in fo rm a t io n  th e y  p rov ided  about  t h e

con t inuous  v a r i a b l e s  used in  t h e  s t u d y .  In t h e s e  i n s t a n c e s ,  a t t e n t i o n  was

pa id  to  t h e  n o rm a l i t y  o f  d i s t r i b u t i o n  f o r  t h e  p a r t i c u l a r  v a r i a b l e  under 

a n a l y s i s ,  s i n c e  p a ram e t r i c  s t a s t i c s  a l s o  o p e r a t e  under  t h e  assumption o f  

normal d i s t r i b u t i o n .  In c a s e s  where t h e  o b s e r v a t i o n s  f o r  t h e  p a r t i c u l a r  

v a r i a b l e  d e v i a t e d  only  s l i g h t l y  from n o r m a l i t y ,  t h e  r e s u l t s  o f  t h e  

pa ra m e t r i c  s t a t i s t i c s  were u t i l i z e d  d i r e c t l y .  In c a s e s  where t h e  

d e v i a t i o n  from n o rm a l i ty  was l a r g e ,  a t t em p t s  were made t o  t r a n s fo rm  t h e  

v a r i a b l e s  t o  a n o th e r  s c a l e  o f  measure t o  a t t a i n  normal o r  near  normal 

d i s t r i b u t i o n  p r i o r  t o  f u r t h e r  a n a l y s i s  (Alder  and R o e s s l e r  1972, Downie 

and Heath 1974) .

Summary

The d a t a  from t h i s  r e s e a r c h  were drawn from both a r c h a e o lo g ic a l  and 

h i s t o r i c a l  s o u r c e s .  The h i s t o r i c a l  d a t a  were used t o  e v a l u a t e  hypotheses  

in  a s u b j e c t i v e  f a s h i o n ,  w h i le  t h e  a r c h a e o lo g ic a l  d a t a  were analyzed  

q u a n t i t a t i v e l y .  In t h e  c a s e  o f  t h e  a r c h a e o lo g ic a l  d a t a ,  two s e t s  o f  

v a r i a b l e s  were fo rm ula ted  t o  dea l  with  q u e s t i o n s  posed about  t h e  two 

o v e r a l l  g roup ings  o f  s i t e s  ( logg ing  camps, i n t e r m e d i a t e  supply
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c e n t e r s / e n t r e p o t s )  found on t h e  logg ing  f r o n t i e r .  These v a r i a b l e s  were 

both  nominal s c a l e  and con t in u o u s  s c a l e .  S t a t i s t i c a l  m a n ip u la t io n s  of  

t h e s e  v a r i a b l e s  were kept  r e l a t i v e l y  s im p le ,  because t h e  da ta  f o r  t h i s  

r e s e a r c h  were not  o b ta in ed  p r o b a b l i s t i c a l l y .  All s t a t i s t i c a l  o p e r a t i o n s ,  

d a t a  s t o r a g e ,  e t c . ,  were conducted  a t  t h e  Computer Center  of  t h e  S t a t e  

U n iv e r s i t y  o f  New York a t  Binghamton.





AN INVESTIGATION OF THE SPATIAL, TEMPORAL, AND ORGANIZATIONAL 
PROCESSES OF THE INDUSTRIAL FRONTIER: A CASE STUDY FROM THE

UPPER PENINSULA OF MICHIGAN

By

Will iam Thomas Langhorne,  J r .  

V o lu m e  2

A DISSERTATION

Submit ted  to  
Michigan S t a t e  U n iv e r s i t y  

in p a r t i a l  f u l f i l l m e n t  o f  t h e  requ i rem en ts  
f o r  t h e  degree  of

DOCTOR OF PHILOSOPHY

Department of  Anthropology

1988



CHAPTER VI 

RESULTS

The a n a l y s i s  r e s u l t s  a r e  d i s c u s s e d  on a h y p o th e s i s  by h y p o th e s i s  

b a s i s  in t h e  o r d e r  o f  t h e i r  i n t r o d u c t i o n  in  Chapter  V. Q u a n t i t a t i v e  

a n a ly s e s  ad d re s sed  many o f  t h e  hypotheses  w h i le  o t h e r s  were ana lyzed  in  a 

q u a l i t a t i v e / s u b j e c t i v e  f a s h i o n .  For a n a l y t i c a l  p u r p o s e s ,  t h e  camp sample 

was d iv id e d  i n t o  t h r e e  subgroups based on s i t e  t y p e :  unknown s i t e s  (250 ) ,

r i v e r  d r i v e  s i t e s  ( 4 5 ) ,  and r a i l w a y  s i t e s  (1 4 9 ) .

Hypothes is  1

All camps, r e g a r d l e s s  whether  th e y  a r e  a s s o c i a t e d  with  r i v e r  d r i v e  or  

ra i lw a y  l o g g i n g ,  should be lo c a t e d  on f a i r l y  l e v e l ,  well  d ra in e d  l a n d .

Hypothes is  1 was e v a l u a t e d  th rough  r e f e r e n c e  t o  t h e  t h r e e  v a r i a b l e s  

d e a l i n g  with  s o i l s  and s l o p e :  s o i l  phase (SOLPHAS), s o i l  s e r i e s  (SOLSER),

and s lo p e  (SLOPE).

The i n i t i a l  run o f  t h e  FREQUENCIES program produced t a b l e s  f o r  each 

of  t h e  193 s o i l  p h a s e s ,  75 s o i l  s e r i e s  and 9 s lo p e  c a t e g o r i e s .  S ince  

t h e s e  l a r g e  t a b l e s  obscured  t h e  d a t a ,  t h e  e n t r i e s  were condensed i n t o  

s m a l l e r  g ro u p s .  Moreover, s i n c e  s o i l  phase and s o i l  s e r i e s  d u p l i c a t e d  

i n f o r m a t i o n ,  only  th e  s o i l  s e r i e s  was used t o  ad d re s s  t h i s  h y p o t h e s i s .

The s o i l  s e r i e s  v a r i a b l e s  were p laced  i n t o  two groups :  well  d r a in e d

s o i l s  and poo r ly  d ra in e d  s o i l s ,  based on in fo rm a t io n  o b t a in e d  from th e

123
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s o i l  su rvey  (Bernd t  1977) .  In t h e  well  d r a in e d  g roup ,  s o i l s  were 

c h a r a c t e r i z e d  as well t o  m ode ra te ly  well d r a i n e d ,  l e v e l  t o  s t e e p l y  

s l o p i n g ,  composed o f  sandy m a t e r i a l  w ith  r a p id  t o  modera te  p e r m e a b i l i t y .  

This  g r o u p ' s  s o i l  s e r i e s  in c lu d e d :  Blue Lake, Bohemian, C rosw e l l ,  Duel,  

Eas t  Lake,  Kalkaska ,  K a r l i n ,  Keweenaw, Kiva,  Limestone Bedrock,  Longr ie ,  

Onota,  Rousseau ,  Rubicon, S teuben ,  Summervi l le ,  and W al lace .  The s o i l s  o f  

t h e  poor ly  d r a in e d  group were somewhat poor ly  t o  very  poor ly  d r a i n e d ,  

l e v e l  t o  dep re s sed  in  s l o p e ,  c o n ta in ed  loamy o r  o r g a n ic  s o i l s  e i t h e r  on 

t h e  s u r f a c e  o r  immediate ly  benea th  a s u r f a c e  l a y e r  o f  sand ,  and were 

v a r i a b l y  t o  s lowly  permeable depending on t h e  e x i s t e n c e  o f  a s u r f i c i a l  

l a y e r  of sand over  t h e  loa m y/o rgan ic  s o i l .  The s o i l s  in t h i s  group were:  

A l l u v i a l ,  Au Gres ,  B u r t ,  C arbonda le /L up ton ,  Ca th ro /Tacoosh ,  C h a r l e v o ix ,  

Chippeny,  Dawson/Greenwood, E n s le y ,  Io s co ,  Kawbagwam, K in ro s s ,  Munising,  

Nahma, Roscommon, Saugatuck ,  Skanee,  Tawas, and T re n a ry .

The o r i g i n a l  n ine  c a t e g o r i e s  f o r  t h e  s lo p e  (SLOPE) v a r i a b l e  were 

c o l l a p s e d  i n t o  t h r e e :  1-6 per  c e n t ,  lower ;  7-18 per  c e n t ,  m idd le ;  and

over  18 p e r  c e n t ,  u pper .  Although t h i s  reduced some of  t h e  v a r i a b i l i t y  in 

t h e  sample ,  i t  e l im i n a t e d  o v e r l a p p in g  c a t e g o r i e s  and reduced c o n f u s io n .

Drainage and So i l  Type-River  Drive S i t e s

As in  Tab le 1 i l l u s t r a t e s ,  t h e  r i v e r  d r i v e  s i t e s  g e n e r a l l y  

cor responded  t o  t h e  Hypothes is  1 p r e d i c t i o n s  r e g a rd in g  s o i l  d r a in a g e  with  

66 .4  pe r  c e n t  (30) o f  t h e  r i v e r  d r i v e  s i t e s  l o c a t e d  on well d r a in e d  s o i l  

and 28 .9  p e r  c e n t  (13) l o c a t e d  on p oo r ly  d r a in e d  s o i l .  Of a l l  t h e  g roups ,  

t h e  r i v e r  d r i v e  group had t h e  low es t  p e r c e n ta g e  of  s i t e s  co r respond ing  t o  

what was p r e d i c t e d  by H ypothes is  1.  S ince  r i v e r  d r i v e  camps were des igned  

and s i t e d  only  f o r  w in t e r  u s e ,  when t h e  ground was f r o z e n ,  poor s o i l
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d r a in a g e  was l e s s  s i g n i f i c a n t .  By t h e  t im e  t h e  s p r in g  thaw brought  

d r a in a g e  problems t h e  camps would be abandoned as t h e  r i v e r  d r i v e  began.  

S i t e s  w i th  p o o r ly  d ra in e d  s o i l  a l s o  provided  u ncom fo r tab le ,  u n s a n i t a r y  

c o n d i t i o n s  d u r in g  t h e  f a l l  movement of  s u p p l i e s  and lo g g e rs  i n t o  t h e  

a r e a s .  Why t h e s e  c o n d i t i o n s  were a c c e p t a b l e  f o r  some s i t e s  i s  p robably  

r e l a t e d  t o  t h e  p e r c e p t io n  t h a t  t h e y  were te m pora ry ,  and hence t o l e r a b l e  

f o r  t h e  s h o r t  te rm in  l i g h t  o f  t h e  s i t e ' s  p o t e n t i a l .

TABLE 1

SOIL CHARACTERISTICS BY SITE TYPE

S i t e  Type Soil  Group Number Percen tage

Rive r  Drive  Camps Well d ra in e d 30 66.4

Poor ly  d r a in e d 13 28.9

Unknown 2 4 .5

Railway Well d ra in e d 128 87 .0

Poor ly  d r a in e d 18 12.2

Unknown 1 0 .8

Unknown Well d ra in e d 196 78.4

Poor ly  d r a in e d 49 19.6

Unknown 5 2 .0

Drainage and So i l  Type-Railway S i t e s  

Among r a i lw a y  s i t e s ,  87 per  c e n t  s a t i s f i e d  t h e  c o n d i t i o n s  put  f o r t h  

in  Hypothes is  1,  w h i le  on ly  12.2 p e r  c e n t  f a i l e d  t o  do s o .  This was 

g e n e r a l l y  expec ted  given t h e  p o t e n t i a l  f o r  t h e i r  y e a r  round use and th e  

c o n s t r a i n t s  o f  r a i lw a y  c o n s t r u c t i o n .  F l a t ,  well  d r a in e d  s o i l  ensured  t h a t  

th e y  were b u i l t  and used under  optimal  c o s t  c o n s i d e r a t i o n s  s in c e  poor ly  

d ra in e d  a r e a s  r e q u i r e d  c o s t l y  f i l l i n g  and s t a b i l i z a t i o n .  Thus,  i t  was
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more c o s t  e f f e c t i v e  t o  l a y  more t r a c k  over  optimal t e r r a i n  than  l e s s  t r a c k  

over  t e r r a i n  which r e q u i r e d  e x t e n s i v e  m o d i f i c a t i o n  f o r  c o n s t r u c t i o n .  The 

12.2 per  c e n t  o f  t h e  s i t e s  which f a i l e d  t o  s a t i s f y  Hypothes is  1 p robab ly  

r e f l e c t e d  t h e  v a r i a t i o n  expec ted  in  any sample .  They could  r e p r e s e n t  

s i t e s  which were in  a un ique s e t t i n g  o r  which were des igned  f o r  w in te r  use 

o n l y .

Dra inage  and So i l  Type-Unknown S i t e s

The unknown group a l s o  s a t i s f i e d  t h e  c o n d i t i o n s  put  f o r t h  in

Hypothes is  1 w i th  78 .4  p e r  cen t  o f  t h e  s i t e s  l o c a t e d  in well d ra in e d  

s e t t i n g s  and 19.6 per  c e n t  in p o o r ly  d ra in e d  s e t t i n g s .  This group was not  

expec ted  t o  s a t i s f y  t h e  c o n d i t i o n s  o f  Hypothes is  1 t o  t h e  same e x t e n t  as

t h e  o t h e r  groups  because  t h e  group was,  by d e f i n i t i o n ,  unknown and as such

re p r e s e n t e d  an amalgm of  r i v e r  d r i v e  and r a i lw a y  s i t e s .  Fur therm ore ,  

a l though  t h e  s i t e s  in  t h e  unknown group were supposed t o  be logg ing  camps, 

i t  was p o s s i b l e  t h a t  non - logg ing  camp s i t e s  were in c lu d ed  because o f  an 

o v e r a l l  s p a r s e n e s s  of  d a t a  f o r  t h i s  group.  This  would r e s u l t  in  g r e a t e r  

than  expec ted  v a r i a t i o n  in  t h e  g ro u p .  Whether or  not  t h i s  group c o n t a in s  

non- logg ing  camp s i t e s  cannot  be de termined  a t  t h i s  p o i n t .

Slope

In a d d i t i o n  t o  p ropos ing  t h a t  t h e  a r e a  around logg ing  camps should  be 

well d r a i n e d ,  Hypothes is  1 a l s o  m a in ta ined  t h a t  t h e  a r e a  should be f a i r l y  

l e v e l .  To i n v e s t i g a t e  t h i s ,  t h e  t h r e e  s lo p e  v a r i a b l e  c a t e g o r i e s  were 

examined (0-6  per  c e n t ,  l o w e s t ;  7-18 per  c e n t ,  m idd le ;  over  18 p e r  c e n t ,  

u p p e r ) .
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S lo p e -R iv e r  Drive  S i t e s  

River  d r i v e  camps conformed t o  t h e  p r e d i c t i o n  in Hypothesis  1 

re g a rd in g  s l o p e .  The l a r g e s t  number o f  s i t e s  (35 /78  p e r  ce n t )  occurred  in  

t h e  0-6 p e r  c e n t  s lope  range i n d i c a t i n g  t h a t  t h e s e  s i t e s  were c o n s t r u c t e d  

in  le ve l  o r  on ly  very s l i g h t l y  e l e v a t e d  p l a c e s .  The remainder  (10/22 per  

c e n t )  o ccu r red  in  t h e  7-18 per  c e n t  r ange .  While t h e  upper end o f  t h i s  

range i s  f a i r l y  s t e e p ,  t h e  lower end i s  a t  a l e v e l  c l o s e  t o  t h a t  o f  t h e  

low es t  r a n g e .  S ince  t h e r e  were no s i t e s  in  t h e  low es t  p a r t  o f  t h e  middle 

r a n g e ,  t h e  r i v e r  d r i v e  camp sample f e l l  i n t o  two,  f a i r l y  d i s t i n c t  s lope  

i n t e r v a l s .  The f i r s t  c o n ta in e d  t h e  g r e a t e s t  number o f  s i t e s ,  was l e v e l ,  

and conformed t o  th e  p r o p o s i t i o n s  pu t  f o r t h  in Hypothes is  1.  The second 

i n t e r v a l  ( c o n ta in in g  fewer s i t e s )  was s t e e p e r  and might  not  co r respond  t o  

t h e  c o n d i t i o n s  s e t  f o r t h  in  Hypoths is  1.  However, s i n c e  t h e  m a jo r i t y  of  

s i t e s  (78 pe r  c e n t )  s a t i s f i e d  t h e  p r o p o s i t i o n s  put  f o r t h  in Hypothes is  1, 

t h e  r i v e r  d r i v e  sample may be s a i d  t o  do so as a whole .



TABLE 2 

SLOPE BY SITE TYPE 

S i t e  Type Slope I n t e r v a l  Number P e rcen t

R ive r  Drive Lower (0-6%) 35 78

Middle (7-18%) 10 22

Upper (over  18%) 0 0

Railway Lower (0-6%) 108 72 .4

Middle (7-18%) 35 23.4

Upper (ove r  18%) 4 2.6

Unknown 2 1.3

Unknown Lower (0-6%) 168 67 .2

Middle (7-18%) 68 27.2

Upper (over  18%) 9 3.6

Unknown 5 2 .0

Slope-Railway S i t e s

T h o  p a i Iw a v  r a m n  c a m n l o  a l c n  c a t i ' c f i o H  fho d o n o  n r o Hi r +i n n n f-----------  .  ~  .  .  * /  ■•r  ~ ~ * * r  .  -  -    ~ . . w  r  . « . « *  .  W  W ■ W i l  w .

Hypothes is  1 w i th  72 .4  p e r  c e n t  o f  t h e  s i t e s  o c c u r r i n g  in  t h e  0-6 per  

c e n t  s lo p e  i n t e r v a l .  T h i r t y - f i v e  (23 .4  p e r  ce n t )  o f  t h e  s i t e s  were in 

t h e  7-18 p e r  c e n t  s lo p e  i n t e r v a l .  Yet ,  w h i le  t h e  r a i lw a y  camp sample 

s a t i s f i e d  t h e  s lope  c o n d i t i o n s  o f  H ypothes is  1, i t  d id  so t o  a l e s s e r  

degree  than  e x p e c te d .  H ypothes is  5,  which a d d re s s e s  t h e  r e l a t i o n s h i p  

o f  l o c a t i o n  and s i t e  c o n s i d e r a t i o n s  w i l l  f u r t h e r  examine t h i s  

phenomenon.
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Slope-Unknown S i t e s  

The unknown sample conformed t o  Hypothes is  l ' s  c o n d i t i o n s ,  

a l though  t o  a l e s e r  degree  than  t h e  o t h e r  samples (67 .2  p e r  c e n t  o f  t h e  

s i t e s  were in  t h e  0-6  p e r  c e n t  s lo p e  i n t e r v a l ) .  S i x t y - e i g h t  (27 .2  per  

c e n t )  o f  t h e  s i t e s  f e l l  i n t o  t h e  7-18 p e r  c e n t  s lo p e  i n t e r v a l .  The 

f a c t  t h a t  t h i s  sample p robab ly  c o n ta in e d  r i v e r  d r i v e  and r a i lw a y  camps 

as  well as  s i t e s  t h a t  were no t  logg ing  camps e x p l a i n s  t h e  lower ( in  

comparison t o  t h e  o t h e r  two samples )  co n fo rm i ty .

S lo p e ,  Dra inage and Soil  Type 

The f i n a l  a n a l y s i s  o f  H ypothes is  1 examined s o i l  and s lope  

i n t e r a c t i o n  w i th in  each o f  t h e  sam ples .  A c r o s s  t a b u l a t i o n  o f  t h e  d a t a  

f o r  each o f  t h e  samples showed how each sample was s im u l ta n e o u s ly  

d i s t r i b u t e d  a c r o s s  s o i l  groups and s lo p e  i n t e r v a l s  (Table 3 ) .
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TABLE 3

CROSSTABULATION OF SOIL GROUP WITH SLOPE INTERVAL

RIVER DRIVE

Slope I n t e r v a l  
Lower Middle Upper

Soil  Group Well Drained 21(46.36%) 10(22.2%) 0
Poor ly  Drained 14(31.1%) 0 0 14

9 35 10 0 45
= 5.77 (2X2 t a b l e )  

d i = 1
X ( .0 5 )  = 3 .84

RAILWAY

Slope I n t e r v a l  
Lower Middle Upper

Soil  Group Well Drained 91(61.9%) 34(23.1%) 4(2.7%) 129
Poor ly  Drained 17(11.5%) 1(0.6%) 0 18

9 108 35 4 147
r  = 4 .04  (2X2 t a b l e )  
d£ = 1
X ( .0 5 )  = 3.84

UNKNOWN

Slope  I n t e r v a l  
Lower Middle Upper

Soil  Group Well Drained 122(49.8%) 65(26.5%) 9(3.7%) 196
Poor ly  d ra in e d  46(18.8%) 3(1.2%) 0 49

168 68 9 245
Xfc = 15.1 (2X2 t a b l e )  
d f  = 1
X^(.OOl) = 10.83

Rive r  D r iv e -S lo p e ,  Drainage and Soil  Type 

The l a r g e s t  group (46 .36  p e r  c e n t )  o f  r i v e r  d r i v e  s i t e s  were l o c a t e d  

in  a r e a s  t h a t  were well d r a in e d  and in t h e  lower s lo p e  i n t e r v a l .  The next  

l a r g e s t  group (31.1  per  c e n t )  of  s i t e s  had poor d r a in a g e  and were l o c a t e d  

w i th in  t h e  lower s lo p e  i n t e r v a l .  The remaining s i t e s  (22 .2  per  c e n t )  

occur red  in  s e t t i n g s  t h a t  were well  d r a in e d  bu t  in  t h e  middle s lo p e  

i n t e r v a l .  These r e s u l t s  suppor ted  th o s e  o b ta in e d  e a r l i e r  in  t h a t  t h e
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l a r g e s t  p e r c e n ta g e  of  s i t e s  o ccu r red  in well d r a i n e d ,  l e v e l  s e t t i n g s .  

Although such s i t e s  were no t  in t h e  m a jo r i t y  f o r  t h e  r i v e r  d r i v e  sample,  

th e y  were t h e  l a r g e s t  group produced from th e  c ro s s  t a b u l a t e d  sample.

The r e l a t i o n s h i p  between s lo p e  and s o i l  was i n v e s t i g a t e d  t o  a s c e r t a i n  

i f  i t  was s i g n i f i c a n t l y  d i f f e r e n t  from what would r e s u l t  from random
o

p r o c e s s e s .  In t h i s  c a s e ,  an a p p r o p r i a t e  s t a t i s t i c  was chi  squa re  (X ) 

which was used t o  t e s t  t h e  h y p o th e s i s  ( Hg )  t h a t  t h e  p a t t e r n  observed  in 

t h e  t a b l e  o ccu r red  by chance (Alder  and R o e s s le r  1972, Reynolds 1984).

As can be seen from Table 3,  a chi squa re  t e s t  performed on t h e  r i v e r  

d r i v e  t a b l e  f o r  s o i l  and s lo p e  r e j e c t e d  t h e  n u l l  h y p o th e s i s  a t  t h e  0.05 

l e v e l ,  i n d i c a t i n g  t h a t  t h e  d i s t r i b u t i o n  of  s i t e s  in  t h e  t a b l e  could  be 

a t t r i b u t e d  t o  non-random f a c t o r s  (Alder  and R o e s s le r  1972,  Reynolds 1984).

This f u r t h e r  suppor ted  t h e  Hypothes is  1 co n c lu s io n s  t h a t  t h e  l o c a t i o n s  

f o r  r i v e r  d r i v e  s i t e s  f av o red  th o s e  a r e a s  t h a t  were well d ra in e d  and l e v e l .

Railway S i t e s - S l o p e ,  Drainage and So i l  Type 

Most o f  t h e  ra i lw ay  s i t e s  (61 .9  per  c e n t )  o ccu r red  in  well  d r a i n e d ,  

l e v e l  s e t t i n g s .  The second l a r g e s t  p e rce n tag e  o f  s i t e s  (23 .1  per  ce n t )  

o ccu r red  in  well  d ra in e d  s e t t i n g s ,  with  s lo p es  from t h e  middle i n t e r v a l .

The next  l a r g e s t  p e r c e n ta g e  o f  s i t e s  (11 .5  p e r  c e n t )  o ccu r red  in  poor ly  

d r a i n e d ,  l e v e l  s e t t i n g s .  The remainder  o f  t h e  s i t e s  o ccu r red  a t  

i n s i g n i f i c a n t  l e v e l s ,  r e s t r i c t i n g  t h e  chi  square  a n a l y s i s  t o  a 2X2 t a b l e  

t h a t  used t h e  t h r e e  c e l l s  w ith  t h e  l a r g e s t  e n t r i e s  (A lder  and R o e s s le r  

1972, Reynolds 1984).  The r e s u l t i n g  chi squa re  t e s t  was s i g n i f i c a n t  a t  

t h e  0 .05 l e v e l ,  i n d i c a t i n g  t h a t  t h e  p a t t e r n  f o r  r a i lw a y  camps d id  not  

occur  by chance .
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Unknown S i t e s - S l o p e ,  Drainage and Soil  Type 

The l a r g e s t  p e r c e n ta g e  of  unknown s i t e s  (49 .8  p e r  c e n t )  occured in  

well  d r a i n e d ,  l e v e l  a r e a s ,  w ith  26 .5  per  cen t  in  well  d ra in e d  a r e a s  with 

s lo p e s  in  t h e  middle range  and 18 .8  per  c e n t  be ing  p o o r ly  d ra in e d  and 

l e v e l .  The remainder  of  t h e  c e l l  e n t r i e s  were i n s i g n i f i c a n t .  A chi 

squa re  w i th  a 2X2 t a b l e  was performed t o  t e s t  t h e  h y p o th e s i s  t h a t  t h i s  

p a t t e r n  was random (Alder  and R o e s s l e r  1972, Reynolds 1984) .  The r e s u l t s  

o f  t h e  chi  s q u a re  t e s t  were s i g n i f i c a n t  a t  t h e  0 .05 l e v e l ,  i n d i c a t i n g  t h a t  

t h e  observed p a t t e r n  had very  l i t t l e  p r o b a b i l i t y  o f  chance o c c u r ren c e .

This was in  keeping with  t h e  r e s u l t s  o b ta in ed  f o r  t h e  o t h e r  samples and 

w ith  t h e  c o n d i t i o n s  s e t  f o r t h  in  Hypothes is  1.

Summary-Hypothesis 1 

Hypothes is  1 was add res sed  by in d i v id u a l  exam ina t ions  of  s o i l  

c h a r a c t e r i s t i c s  and s l o p e .  The r e s u l t s  s u p p o r t e d ,  a l b e i t  a t  d i f f e r e n t  

l e v e l s ,  t h e  argument t h a t  logg ing  camps, r e g a r d l e s s  o f  t y p e ,  occured in 

well  d r a i n e d ,  l e v e l  s e t t i n g s .  Hypothesis  1 a l s o  ad d re s s e d  th e  

r e l a t i o n s h i p  between s lo p e  and s o i l  c h a r a c t e r i s t i c s  w i th i n  each subsample 

and t h e  r e s u l t s  suppor ted  t h e  h y p o t h e s i s .  In c o n c l u s i o n ,  Hypothes is  1 was 

upheld by t h e  d a t a .

Hypothes is  2

All logg ing  camps,  r e g a r d l e s s  o f  whether  t h e y  a r e  a s s o c i a t e d  with  r i v e r  

d r i v e  o r  r a i lw a y  lo g g in g ,  should  range from app rox im a te ly  one t o  two a c r e s  

in  s i z e .
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This h y p o th e s i s  was examined in  s e v e ra l  ways,  u s ing  a combinat ion o f  

m e t r i c a l  and g raph ic  t e c h n i q u e s .  S ince  s i t e s  with  no s i z e  d a t a  were 

e l im i n a t e d  from t h e  a n a l y s i s ,  each sample had a s m a l l e r  number of  s i t e s  

a v a i l a b l e  f o r  a n a l y s i s  th a n  in  o t h e r  h y p o th e se s .  I t  was a l s o  assumed t h a t  

t h e r e  was some u n d e r r e p r e s e n t a t i o n  o f  s i t e  s i z e  f o r  logg ing  camps,  which 

was d i r e c t l y  a t t r i b u t a b l e  t o  v i s i b i l i t y  problems encoun te red  under f i e l d  

c o n d i t i o n s  (Tab le 4 ) .

TABLE 4

DESCRIPTIVE STATISTICS FOR SITE SIZE 

Rive r  Drive S i t e s  

N = 9 Range = 0 .12 -  3.03

Mean = 1.39 Median = 1.34

S tandard  d e v i a t i o n  = 1.09 

Skewness = 0 .40 

K u r to s i s  = -1 .20

Railway S i t e s  

N = 54 Range = .06 -  8 .73

Mean = 1.82 Median = 0 .94

S tandard  D ev ia t ion  = 2.03 

Skewness = 1.73 

K u r to s i s  = 3.05

Unknown S i t e s  

N = 24 Range = 0.11 - 3.27

Mean = 0 .93 Median = 0 .83

Standard  D ev ia t ion  = 0.79 

Skewness = 1.53 

K u r to s i s  = 2.39
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River  Drive

The r i v e r  d r i v e  s i t e  sample c o n ta in ed  n in e  s i t e  s i z e  o b s e r v a t i o n s  

u s a b l e  f o r  t h i s  a n a l y s i s .  Although t h i s  sample s i z e  i s  q u i t e  small  f o r  

o r d i n a r y  s t a t i s t i c a l  a n a l y s i s ,  t h e  a n a l y s i s  proceeded with  t h i s  f a c t o r  in 

mind. These o b s e r v a t i o n s  g e n e ra te d  a mean s i t e  s i z e  o f  1.39 a c r e s  which 

f e l l  w i th i n  t h e  range p r e d i c t e d  by Hypothesis  2.  The s t a n d a rd  d e v i a t i o n  

about  t h e  mean was 1.09 p l a c i n g  v a lues  f o r  two or  more s t a n d a rd  d e v i a t i o n s  

below t h e  mean o u t s i d e  o f  t h e  sample range and i n t o  t h e  range o f  n e g a t iv e  

numbers.  This  i n d i c a t e d  t h a t  t h e  sample was not  normal ly  d i s t r i b u t e d .  A 

skewness v a lu e  o f  .40 and K u r to s i s  o f  - 1 .2 0  s u ppor ted  t h i s  i n t e r p r e t a t i o n  

i n d i c a t i n g  a s l i g h t  p o s i t i v e  skew t o  t h e  d a t a .

A h is to g ra m  produced f o r  r i v e r  d r i v e  camps r e v e a l e d  t h a t  t h e  d a t a  was 

no t  d i s t r i b u t e d  in a normal c u r v e ,  bu t  r a t h e r  in a f l a t  c u r v e .  The 

h is tog ram  was composed o f  s i n g l e  o b s e r v a t i o n s  f o r  each v a l u e ,  p r e c l u d in g  

f u r t h e r  i n t e r p r e t a t i o n  beyond t h e  n o t a t i o n  t h a t  s i x  (66 per  c e n t )  of  t h e  

o b s e r v a t i o n s  occured above t h e  one a c r e  s i t e  s i z e  minimum. Fur the rm ore ,  

two (22 p e r  c e n t )  o f  t h e  s i t e s  occured above t h e  two a c r e  sugges ted  

maximum. Given t h e  l i m i t e d  sample ,  t h i s  could  i n d i c a t e  t h a t  one a c r e  was 

a c c e p t a b l e  f o r  a minimum s i t e  s i z e ,  bu t  two a c r e s  was t o o  small f o r  a 

maximum s i t e  s i z e ,  a l lo w in g  t h e  c onc lu s ion  t h a t  t h e  r i v e r  d r i v e  s i t e s  

conformed t o  t h e  p r o p o s i t i o n s  put  f o r t h  in Hypothes is  2 (F igu re  5 ) .

Railway

The r a i lw a y  camp subsample c o n ta in e d  54 u s e a b le  s i t e  s i z e  

o b s e r v a t i o n s .  These g e n e ra te d  mean s i t e  s i z e  o f  1 .82 a c r e s  w ith  a s t a n d a rd  

d e v i a t i o n  o f  2 . 0 3 .  While t h e s e  r e s u l t s  i n i t i a l l y  suppor ted  Hypothes is  2,
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t h e  s i z e  o f  t h e  s t a n d a rd  d e v i a t i o n  i n d i c a t e d  t h a t  t h e  d a t a  were not  

normal ly  d i s t r i b u t e d .  This  o b s e r v a t i o n  was f u r t h e r  suppor ted  by t h e  

skewness (1 .7 3 )  and k u r t o s i s  (3 .0 5 )  s t a t i s t i c s  which i n d i c a t e d  t h a t  th e  

d i s t r i b u t i o n  o f  v a lues  above t h e  mean was h e a v i e r  th a n  th o s e  t h a t  below. 

Moreover,  t h e  median o f  t h i s  d i s t r i b u t i o n  was 0 .9 4 ,  o r  about  h a l f  t h e  

v a lu e  o f  t h e  mean.  As t h e  median i s  t h e  m idpoin t  o f  any given 

d i s t r i b u t i o n ,  i t  i s  g e n e r a l l y  expec ted  t h a t  i t  should  be f a i r l y  c l o s e  t o  

t h e  mean, when t h e  d i s t r i b u t i o n  i s  normal.  This  d i s t r i b u t i o n ,  t h e n ,  was 

c h a r a c t e r i z e d  by l a r g e  va lues  in  t h e  p o s i t i v e  t a i l  o f  t h e  c u rv e ,  which 

were s u f f i c i e n t l y  numerous t o  skew t h e  mean h ig h e r  th a n  w a r r a n te d .  A 

Kolmogorov-Smirnov D s t a t i s t i c  was g en e ra te d  t o  t e s t  t h e  null  h y p o th e s i s  

t h a t  t h e  d i s t r i b u t i o n  was normal .  The nu l l  h y p o th e s i s  was r e j e c t e d  a t  t h e  

0 .1  le v e l  (0 .2 2 3 )  by a D va lue  o f  0.225 (Alder and R o e s s le r  1972, Beyer 

1971, B la lock  1972, Downie and Heath 1974, SAS I n s t i t u t e  1985) .

A v i s u a l  i n s p e c t i o n  o f  a f requency  h is tog ram  re v e a le d  t h a t  t h e  

d i s t r i b u t i o n  o f  t h e  SITSIZ v a r i a b l e  f o r  r a i lw ay  camps was mos tly  s i n g l e  

o b s e r v a t i o n s  p e r  given s i t e  s i z e .  While t h e r e  were s e v e ra l  modes in  t h e  

sample ,  none were composed o f  more than  two o b s e r v a t i o n s .  These occured  

a t  0 .0 6 ,  0 . 1 3 ,  0 . 4 6 ,  0 .9 7 ,  1 .7 5 ,  3 .64  and 4 .1 2 .  With t h e  e x ce p t io n  of  t h e  

f i r s t  two,  t h e r e  seemed t o  be l i t t l e  l o g i c  in  merging any of  t h e s e  i n t o  

modal c a t e g o r i e s  (F igu re  6 ) .

This  exam ina t ion  o f  r a i lw a y  camps produced mixed r e s u l t s .  Although 

t h e  mean f e l l  w i th i n  t h e  range p r e d i c t e d  f o r  s i t e  s i z e  by Hypotheses 2,  

t h e r e  was reason  t o  b e l i e v e  t h a t  t h i s  measure was not  an a c c u ra t e  

d e s c r i p t o r  o f  t h e  sample .  The median (0 .94)  was a b e t t e r  d e s c r i p t o r  o f  

t h e  sample .  Thus,  a l though  i t  came q u i t e  c l o s e ,  i t  cannot  be s a id  t h a t  

t h e  r a i lw a y  camp sample met t h e  c o n d i t i o n s  put  f o r t h  in  Hypothesis  2.
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FIGURE 5 

SITE SIZE OF RIVER DRIVE SITES
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FIGURE 6 

SITE SIZE OF RAILWAY CAMPS
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Unknown

The unknown s i t e  subsample co n ta in e d  24 o b s e r v a t i o n s  u s a b le  in  t h i s  

a n a l y s i s .  The mean was 0 .93  and t h e  s t a n d a rd  d e v i a t i o n  was 0 .7 9 .  

I n i t i a l l y ,  t h e s e  s t a t i s t i c s  d id  not  suppor t  t h e  p r o p o s i t i o n s  put  f o r t h  in  

Hypothes is  2 .  Moreover,  t h e  d a t a  were not  normal ly  d i s t r i b u t e d ,  given  th e  

r e l a t i o n s h i p  o f  t h e  s t a n d a rd  d e v i a t i o n  t o  t h e  mean. The skewness (1 .53)  

and k u r t o s i s  (2 .3 9 )  s t a t i s t i c s  both  i n d i c a t e d  a h e a v i e r  p o s i t i v e  t a i l  o f  

t h e  d i s t r i b u t i o n .  As with  t h e  r a i lw a y  camp sample ,  t h i s  was caused by 

some l a r g e  o u t l y i n g  v a r i a b l e s  on t h e  p o s i t i v e  s i d e  o f  t h e  mean. The 

median (0 .8 3 )  was s m a l l e r  th a n  t h e  mean and p robab ly  b e t t e r  d e s c r i b e s  t h i s  

sample because  o f  t h e  problem o f  h igh p o s i t i v e  o u t l i e r s .  However i t  a l s o  

was below t h e  expec ted  v a lu e s  f o r  Hypothes is  2 (Alder and R o e s s le r  1972, 

Downie and Heath 1974, SAS I n s t i t u t e  1985a) .

The f r equency  h i s tog ra m  f o r  t h e  unknown s i t e s  r e v e a le d  t h a t  most o f  

t h e  va lues  were r e p r e s e n t e d  by s i n g l e  o b s e r v a t i o n s .  There were s eve ra l  

modes,  each c o n t a in in g  two o b s e r v a t i o n s .  These were merged i n t o  t h e  

fo l l o w in g  modal c a t e g o r i e s :  0 . 1 5 -0 .2 7  ( 4 /1 6 . 6  p e r  c e n t ) ,  0 . 8 2 - 1 . 0  (6/25

p e r  c e n t ) ,  2 .42 (2 /8  per  c e n t ) .  The l a r g e s t  modal c a t e g o ry  occured j u s t  

o u t s i d e  t h e  param ete rs  e s t a b l i s h e d  by Hypothes is  2 .  However, g iven th e  

median (0 .8 2 )  t h e  bulk of  t h e  d i s t r i b u t i o n  occured f a r  enough below th e  

lower param ete r  t o  r e s u l t  in  t h e  r e j e c t i o n  o f  Hypothes is  2 f o r  t h e  unknown 

s i t e  sample (F ig u re  7 ) .

Summary

Hypothes is  2 was acc ep ted  f o r  t h e  r i v e r  d r i v e  camp subsample bu t  

r e j e c t e d  f o r  bo th  t h e  r a i lw a y  camp and unknown sam ples .  The median was a 

b e t t e r  i n d i c a t o r  of  t h e  c e n t r a l  tendency  o f  t h e  t h r e e  bsamples th a n  th e
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FIGURE 7 

SITE SIZE OF UNKNOWN SITES
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mean. In t h e  r a i lw a y  camp sample,  t h e  median (0 .94 )  was c l o s e  enough t o  

t h e  h y p o th e s ized  range o f  s i t e  s i z e  t h a t  p r o v i s io n a l  accep tanc e  could  be 

g iven t o  H ypothes is  2 in  l i g h t  o f  t h e  c a u t io n a r y  mention of  f i e l d  

v i s i b i l i t y .  The unknown s i t e  sample d e v i a t e d  s u f f i c i e n t l y  from t h e  

hypo thes ized  v a lues  f o r  s i t e  s i z e  t h a t  i t  must remain r e j e c t e d .  Thus ,  t h e  

e v a l u a t i o n  o f  Hypothes is  2 produced mixed r e s u l t s ,  which must be used with  

c i rc u m s p e c t io n  d u r ing  th e  l a t e r  phases  o f  t h e  a n a l y s i s .

Hypothes is  3

Rive r  d r i v e  logg ing  camps w i l l  be l o c a t e d  n e a r ,  bu t  not  immedia tely 

a d j a c e n t  t o  d r i v e a b l e  s t ream s  o r  l a k e s .  They may be expec ted  t o  occur 

between one h a l f  and one and a h a l f  m i les  from t h e  d r i v e a b l e  s t r e a m / l a k e  

and only  r a r e l y  occur  a t  d i s t a n c e s  g r e a t e r  t h a n  one and one h a l f  m i le s  

from a d r i v e a b l e  s t r e a m / l a k e .

This h y p o th e s i s  was examined us ing  m e t r i c a l  d a t a  conce rn ing  t h e  

d i s t a n c e  t o  t h e  n e a r e s t  w a te r  and t h e  d i s t a n c e  t o  t h e  n e a r e s t  d r i v e a b l e  

w a t e r .  The d a t a  was analyzed  by both  s t a t i s t i c a l  t e c h n iq u e s  and v i s u a l  

i n s p e c t i o n  o f  g ra p h s .
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TABLE 5 

RIVER DRIVE CAMPS 

D is tan ce  t o  Neares t  Water 

N = 45 Median = 0 . 1 3

Mean = 0 .24  Range = 0 -  1.5

S tanda rd  D ev ia t ion  = 0 .33  Mode = 0.03

Skewness = 2.09 

K u r to s i s  = 4 .36

D is tan ce  t o  N eares t  D r iveab le  Mater 

N = 45 Median = 0 .25

Mean = 0 .45  Range = 0 .03 -  3.13

Standa rd  D ev ia t ion  = 0 .56  Mode = 0.03

Skewness = 2.65 

K u r to s i s  = 10.34

D is ta n c e  t o  Neares t  Water 

Although Hypothes is  3 d id  not  d i s t i n g u i s h  d i s t a n c e  t o  n e a r e s t  w a te r  

from d i s t a n c e  t o  n e a r e s t  d r i v e a b l e  w a te r ,  some c l a r i f i c a t i o n  was 

n e c e s s a r y .  Most any u n p o l l u t e d  w a te r  source  could  be used f o r  domest ic  

p u rp o s e s ,  bu t  on ly  s p e c i f i c  ty p e s  o f  w ate r  could  be used f o r  log  d r i v i n g .  

I t  was im p o r t a n t ,  t h e n ,  t o  d i s t i n g u i s h  d i s t a n c e  t o  n e a r e s t  w a te r  from 

d i s t a n c e  t o  n e a r e s t  d r i v e a b l e  w a t e r .

The mean d i s t a n c e  t o  n e a r e s t  w a te r  (DINEWAT) f o r  t h e  r i v e r  d r i v e  

subsample (n = 45) was 0 .24  and t h e  s t a n d a rd  d e v i a t i o n  was 0 .3 3 ,  which 

i n i t i a l l y  s a t i s f i e d  t h e  c o n d i t i o n  t h a t  n e a r e s t  w a te r ,  i f  used f o r  domest ic  

p u rp o s e s ,  would be c l o s e r  than  t h e  one h a l f  m i le  i n t e r v a l  posed in  

Hypothes is  3.  However, t h e  s t a n d a r d  d e v i a t i o n  was l a r g e r  than  t h e  mean
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i n d i c a t i n g  t h a t  t h e  d i s t r i b u t i o n  o f  t h e  v a r i a b l e s  f o r  t h i s  subsample was 

not  normal .  Both skewness and k u r t o s i s  i n d i c a t e d  t h a t  t h e  p o s i t i v e  t a i l  o f  

t h e  d i s t r i b u t i o n  was h e a v i e r  th a n  t h e  n e g a t iv e  t a i l ,  a p o in t  in  keeping 

with  a s t a n d a r d  d e v i a t i o n  l a r g e r  th a n  t h e  mean. Moreover,  t h e  median was 

0 .1 3 ,  c l o s e  t o  only  h a l f  t h e  s i z e  o f  t h e  mean, w h i le  t h e  mode (0 .03 )  was 

even low er .  All o f  t h e s e  f a c t o r s  i n d i c a t e d  t h a t  a few l a r g e  v a r i a b l e s  in 

t h e  p o s i t i v e  t a i l  o f  t h e  d i s t r i b u t i o n  p robab ly  high  skewed t h e  mean. 

T h e r e f o re ,  i t  was no t  t h e  b e s t  e s t i m a t e  o f  t h e  c e n t r a l  tendency f o r  th e  

d i s t a n c e  t o  n e a r e s t  w a te r  (Tab le 5 ) (Alder  and R o e s s le r  1972, Downie and 

Heath 1974,  SAS I n s t i t u t e  1985a) .

The f r equency  h is tog ram  d a t a  v e r i f i e d  t h a t  t h e  mean was skewed high 

and t h a t  t h e  d i s t r i b u t i o n  was not  normal .  With t h e  ex ce p t io n  o f  s eve ra l  

o b s e r v a t i o n s  a t  0 .7 5 ,  t h e  d i s t r i b u t i o n  t r a i l e d  o f f  t o  a s t r i n g  of  s i n g l e  

o b s e r v a t i o n s  a t  0 . 3 1 ,  which ex tended  t o  1.50 and accounted  f o r  t h e  high 

skew o f  t h e  mean. In t h i s  d i s t r i b u t i o n ,  t h e  mode and t h e  median were 

b e t t e r  measures of  c e n t r a l  t endency  than  t h e  mean (F ig u re  8 ) (A ld e r  and 

R o e s s le r  1972) .

This c o r o l l a r y  t o  Hypotheses 3 was s a t i s f i e d ,  a l though  not  w i thou t  

some d i f f i c u l t i e s .  Given t h e  c h a r a c t e r i s t i c s  o f  t h e  d i s t r i b u t i o n ,  t h e  

median o r  t h e  mode were more a p p r o p r i a t e  measures o f  c e n t r a l  t endency  than 

t h e  mean. Thus,  n e a r e s t  w a t e r ,  p a r t i c u l a r l y  i f  used f o r  domest ic  pu rp o ses ,  

may occur  c l o s e r  t o  camp than  t h e  hypo thes ized  d i s t a n c e  t o  n e a r e s t  

d r i v e a b l e  w a t e r .

D is tan ce  t o  N eares t  D r iveab le  Water

The r e s u l t s  o f  t h e  a n a l y s i s  o f  t h i s  v a r i a b l e  r e v e a le d  t h a t  t h e  mean 

d i s t a n c e  t o  n e a r e s t  d r i v e a b l e  w a te r  (DNDRWAT) was 0 .45  m i les  with  a
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FIGURE 8

DISTANCE TO NEAREST WATER FOR RIVER DRIVE SITES
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s t a n d a rd  d e v i a t i o n  o f  0 . 5 6 ,  i n d i c a t i n g  t h a t  t h e  d a t a  invo lved  in  t h e s e  

computa t ions  were not  normal ly  d i s t r i b u t e d .  The skewness (2 .65 )  and 

k u r t o s i s  (10 .34 )  s t a t i s t i c s  i n d i c a t e d  t h a t  t h e  p o s i t i v e  t a i l  was 

s i g n i f i c a n t l y  h e a v i e r  th a n  t h e  n e g a t iv e  t a i l  p ro v id in g  f u r t h e r  su p p o r t  f o r  

t h i s  i n f e r e n c e .  Moreover, t h e  median (0 .25 )  was only  s l i g h t l y  l a r g e r  than  

h a l f  t h e  s i z e  o f  t h e  mean, f u r t h e r  su p p o r t in g  t h e  p r o p o s i t i o n  t h a t  t h e  

mean was skewed high s in c e  most o f  t h e  o b s e r v a t i o n s  under s tudy  were l e s s  

than  or  equal  t o  0 .25 (Alder  and R o e s s l e r  1972, Downie and Heath 1974, SAS 

I n s t i t u t e  1985a) .

A f r equency  h is tog ram  f o r  t h e  DNDRWAT d i s t r i b u t i o n  r e f l e c t e d  th e  

p o i n t s  drawn from t h e  d e s c r i p t i v e  s t a t i s t i c s  in  t h a t  most o f  t h e  v a r i a t e s  

were c l u s t e r e d  a t  t h e  low end o f  t h e  d i s t r i b u t i o n  (mode = 0 .0 3 ,  median =

0 . 2 5 ) .  Although t h e  mode occured a t  0 .0 3 ,  t h e r e  were two o t h e r  s m a l l e r

modal c a t e g o r i e s  l o c a t e d  a t  0 .31 ( 0 .2 5 - 0 . 4 4 )  and a t  0 .69  ( 0 .6 9 -1 .1 3 )  which 

c o n t r i b u t e d  t o  t h e  high skew o f  t h e  mean. Thus,  t h e  mode, which 

c o n t r i b u t e s  20 p e r  c e n t  t o  t h e  t o t a l  d i s t r i b u t i o n ,  and t h e  median a re  

b e t t e r  measures of  c e n t r a l  t endency  than  t h e  mean (F ig u re  9 ) .

Hypothes is  3 was only  p a r t i a l l y  upheld in terms o f  d i s t a n c e  t o

n e a r e s t  d r i v e a b l e  w a t e r .  S ince  on ly  one ( 2 .2  p e r  c e n t )  o f  t h e

o b s e r v a t i o n s  occu r red  o u t s i d e  o f  t h e  maximum of  1.5 m i le s  s t a t e d  in  the  

h y p o t h e s i s ,  Hypothes is  3 was s a t i s f i e d  in  te rms o f  t h e  upper l i m i t .  More 

im p o r tan t  was t h e  f a c t  t h a t  t h e  m a j o r i t y  o f  t h e  o b s e r v a t i o n s  d id  no t  occur  

w i th i n  t h e  s t a t e d  r a n g e .  The mode and median,  t h e  more r e l i a b l e  measures 

of  t h i s  p a r t i c u l a r  d i s t r i b u t i o n ,  showed t h a t  most (53 pe r  c e n t )  of  th e  

o b s e r v a t i o n s  occur red  between 0 .03  t o  0.25 m i le s  from t h e  camps.  Though 

not  immedia te ly  a d j a c e n t  t o  d r i v e a b l e  w a te r ,  t h e  camps were not  one h a l f  

t o  one and one h a l f  m i le s  away from th e  n e a r e s t  d r i v e a b l e  w ate r  e i t h e r .
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FIGURE 9

DISTANCE TO NEAREST DRIVEABLE WATER 
FOR RIVER DRIVE SITES
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Perhaps t h e  o r i g i n a l  h y p o th e s i s  was couched with  a to o  ro b u s t  lower l i m i t .

To p rov ide  a b e t t e r  p e r s p e c t i v e ,  t h e  d i s t a n c e s  in  m i le s  (0 .03  -  0 .25)  

were conver ted  t o  f e e t  (158 -1320) .  This convers ion  p rov ided  a b e t t e r  

p i c t u r e  o f  t h e  d i s t a n c e  t h a n  t e n t h s  and hundred ths  o f  a mi le  measurements.

Again,  no s i t e  was on t h e  banks o f  a s t r e a m ,  la k e  e t c . ,  but  none were 

between one h a l f  and one and one h a l f  m i le s  away. I n t e r e s t i n g l y ,  t h e  0 .03 

(158 f t . )  m i le  mode was a l s o  t h e  lower l i m i t  o f  t h e  range  f o r  t h i s  

v a r i a b l e ,  so t h a t  no s i t e  was n e a r e r  t o  d r i v e a b l e  w a te r  than  158 f e e t .  

Thus,  w hi le  t h e  r e s u l t s  o f  t h e  a n a l y s i s  o f  d i s t a n c e  t o  n e a r e s t  d r i v e a b l e  

w a te r  d id  not  conform t o  t h e  s t a t e d  range f o r  t h e s e  v a lues  in  Hypothesis  

3,  th e y  d id  conform t o  t h e  i n t e n t i o n  of  t h e  h y p o t h e s i s .

R e l a t i o n s h i p  between D is tance  t o  Water V a r iab le s  

The r e l a t i o n s h i p  between t h e  two v a r i a b l e s  was nex t  examined by t h e i r  

c r o s s  t a b u l a t i o n  and th rough  a c r o s s  p l o t  o f  one a g a i n s t  t h e  o t h e r .  The 

d a t a  from t h e s e  v a r i a b l e s  were grouped i n t o  l a r g e r  i n t e r v a l s  than  t h e  

r e c o rd in g  i n t e r v a l s  t o  e l i m i n a t e  t h e  l a r g e  number o f  ze ro  v a lu e  c e l l s  in 

t h e  c r o s s  t a b u l a t i o n .  The i n t e r v a l s  were:  0 -0 .2 5 ,  0 . 2 6 - 0 . 5 0 ,  0 . 5 1 - 0 . 7 5 ,  

0 . 7 6 - 1 . 0 ,  1 .0 1 - 1 . 2 5 ,  1 .2 5 -1 .5 0  (Table 6 ) .
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TABLE 6

CROSSTABULATION OF DISTANCE TO NEAREST WATER AND 

DISTANCE TO NEAREST DRIVEABLE WATER

D is t a n c e  t o  Neares t  D r iveab le  Water

0 .25 0 .5 0  0.75 1.0 1.25 1.!

D is tance 0.25 24 2 4 2 2 0

to 0.50 3 0 0 0 0

Neares t 0.75 3 2 0 1

Water 1.0 0 0 0

1.25 0 0

1.50 0

I d e n t i c a l  C r o s s t a b u l a t i o n s  in Raw Data

Values Num

0 . 0 3 /0 .0 3 9

0 . 0 6 / 0 . 0 6 6

0 . 1 3 / 0 . 1 3 4

0 . 1 6 / 0 . 1 6 2

0 .1 9 / 0 .1 9 1

0 . 2 5 / 0 . 2 5 2

0 . 3 1 /0 .3 1 2

0 . 5 / 0 . 5 1

0 .5 3 / 0 .5 3 1

0 .7 5 / 0 .7 5 2

0 . 8 8 / 0 . 8 8 1

1 .1 3 /1 .1 3 1

32
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As can be seen from Table  6,  most o f  t h e  va lues  f o r  the  

c r o s s t a b u l a t i o n  o f  t h e  d i s t a n c e  t o  w a te r  v a r i a b l e s  occured in  t h e  

0 .0 1 -0 . 2 5  c e l l  (24/53 pe r  c e n t )  which was s ix  t imes  l a r g e r  than  t h e  next  

l a r g e s t  c e l l  f r e q u e n c y .  Thus ,  t h e  m a j o r i t y  o f  s i t e s  were l o c a t e d  w i th in  

0 .25 m i le s  o f  both n e a r e s t  w a te r  and n e a r e s t  d r i v e a b l e  w a te r .  These 

r e s u l t s  a r e  g r a p h i c a l l y  p r e s e n te d  in  F igure  10,  which shows t h e  heavy 

c o n c e n t r a t i o n  o f  v a r i a b l e s  n ea r  t h e  v e r t e x  and w i th in  an a rea  bounded by 

0 .25 on both  a x e s .  Moreover,  i t  appeared t h a t  f o r  a l a r g e  number o f  

o b s e r v a t i o n s  (32/71 per  c e n t )  d i s t a n c e  t o  n e a r e s t  w a te r  and d i s t a n c e  t o  

n e a r e s t  d r i v e a b l e  w a te r  were t h e  same i n d i c a t i n g  t h e  n e a r e s t  w a te r  source  

was a l s o  t h e  n e a r e s t  d r i v e a b l e  w a te r  s o u rc e .

Tab le 7 i l l u s t r a t e s  t h e  ty p e  o f  w ate r  a s s o c i a t e d  with  r i v e r  d r i v e  

camps when t h e  n e a r e s t  d r i v e a b l e  w a te r  was a l s o  t h e  n e a r e s t  sou rce  of  

w ate r  in  g e n e r a l .  Streams (53 p e r  c e n t )  were t h e  most common ty p e  of  

w a te r  a s s o c i a t e d  with  r i v e r  d r i v e  camps and major r i v e r s  (31 per  c e n t )  th e  

n e x t .  Taken t o g e t h e r ,  t h e s e  two accounted f o r  over  80 per  c e n t  o f  t h e  

w ate r  t y p e / r i v e r  d r i v e  camp a s s o c i a t i o n s  when th e  n e a r e s t  d r i v e a b l e  wate r  

was t h e  n e a r e s t  w a te r .  Other  ty p e s  o f  wate r  (Grea t  Lakes,  l a k e s ,  s p r in g s  

and l a k e / r i v e r  or  s tr eam)  o c cu r red  s i g n i f i c a n t l y  l e s s  f r e q u e n t l y  under 

t h e s e  c o n d i t i o n s .
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FIGURE 10

CROSS PLOT OF DISTANCE TO NEAREST WATER BY 
DISTANCE TO NEAREST DRIVEABLE WATER 

FOR RIVER DRIVE SITES

(A=one s i t e ,  B=two s i t e s ,  e t c . )
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TABLE 7 

TYPE OF NEAREST WATER 

WHEN NEAREST WATER AND NEAREST DRIVEABLE WATER ARE THE SAME

Type of  Water Number o f  S i t e s  Pe rcen tage  

Streams 17 53

Major R ive rs  10 31

Lakes 1 3

Lake /s t ream o r

L a k e / r i v e r  3 9

Spr ing  1 3

Summary

Hypothes is  3 ' s  p r o p o s i t i o n s ,  m a in t a i n in g  t h a t  t h e  d i s t a n c e  between 

r i v e r  d r i v e  camps and t h e  n e a r e s t  d r i v e a b l e  w a te r  should  be between one 

h a l f  and one and a h a l f  m i l e s ,  were on ly  p a r t i a l l y  con f i rm ed .  Although 

t h e  upper boundary of  one and one h a l f  m i les  was only  exceeded by one 

o b s e r v a t i o n ,  t h e  lower l i m i t  o f  one h a l f  m i le  d id  not  encompass t h e  

m a jo r i t y  o f  v a r i a b l e s .  The median and th e  mode, more a p p r o p r i a t e  measures 

f o r  t h i s  sample ,  were s i g n i f i c a n t l y  lower than  t h e  lower boundary of  t h e  

hypo the s ized  r a n g e .  While no camp was l o c a t e d  on a r i v e r  or  s t ream  bank 

most (53 .3  p e r  c e n t )  were between 0 .03  and 0 .25  m i le s  away, t h e re b y  

n eg a t in g  p a r t  o f  Hypothes is  3 .  This  p e rc e n ta g e  i s  no t  overwhelming,  bu t  

i t  does le nd  credence  t o  t h e  ide a  t h a t  t h e r e  i s  some bounded zone wherein 

which t h e  m a j o r i t y  o f  camps a r e  l i k e l y  t o  o c c u r .  Another i n t e r e s t i n g  

p o i n t  t o  come ou t  o f  t h i s  p a r t i c u l a r  examinat ion  was t h a t  f o r  71 per  c e n t  

o f  t h e  o b s e r v a t i o n s  t h e  n e a r e s t  d r i v e a b l e  w a te r  was a l s o  t h e  n e a r e s t  

w a te r .  B e h a v i o r a l l y  t h i s  might  i n d i c a t e  t h a t  lo g g e r s  d id  not  d i s c r i m i n a t e
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in  t h e i r  so u rce s  o f  w a te r  f o r  dom est ic  or  t r a n s p o r t a t i o n  p u rp o s e s .  More 

i m p o r t a n t l y ,  i t  i n d i c a t e d  t h e  p r i o r i t y  t r a n s p o r t a t i o n  and acc es s  t h e r e t o  

h e ld  over  camp l o c a t i o n s .  F u r th e r  in fo rm a t io n  about  t h e s e  c o n s i d e r a t i o n s  

was o b ta in e d  when an exam ina t ion  o f  t h e  t y p e  o f  n e a r e s t  w a te r  was 

conduc ted .  S t ream s ,  as  n e a r e s t  w a t e r / d r i v e a b l e  w a t e r ,  accounted  f o r  over  

h a l f  t h e  o b s e r v a t i o n s .  I f  major  r i v e r s  a r e  added t o  s t r e a m s ,  th e n  ove r  80 

p e r  cen t  o f  t h e  o b s e r v a t i o n s  were in c luded  in t h e s e  two type s  o f  w a te r .  

Thus,  a gene ra l  s e t  o f  c h a r a c t e r i s t i c s  f o r  r i v e r  d r i v e  camps has emerged 

from th e  s tudy  o f  Hypothes is  3.  R ive r  d r i v e  camps w i l l  most l i k e l y  be 

l o c a t e d  between 0 .03  and 0 .25  m i les  from d r i v e a b l e  w a t e r .  This  d r i v e a b l e  

w a te r  i s  most l i k e l y  t o  be t h e  n e a r e s t  source  of  w a te r  t o  t h e  camp. 

Moreover,  t h e  n e a r e s t  w a t e r / d r i v e a b l e  w ate r  i s  most l i k e l y  t o  be a s t r e a m ,  

o r  s e c o n d a r i l y  a major r i v e r .

Hypothes is  4

R ive r  d r i v e  logg ing  camps w i l l  be l o c a t e d  a t  i n t e r m e d i a t e  e l e v a t i o n s  

w i th i n  t h e  s u r round ing  a r e a .  They w i l l  be above t h e  l e v e l  o f  t h e  

d r i v e a b l e  s t r e a m / l a k e  and equal  t o  o r  lower than  e l e v a t i o n s  where a c t i v e  

c u t t i n g  w i l l  occu r  ( i . e .  lower  th a n  t h e  h i g h e s t  e l e v a t i o n  in  t h e  a r e a ) .

This  h y p o th e s i s  was e x p lo re d  th rough  t h e  a n a l y s i s  of  s e v e ra l

v a r i a b l e s .  The v a r i a b l e  measuring o r i e n t a t i o n  of  t h e  n e a r e s t  d r i v e a b l e  

w a te r  p rov ided  in fo rm a t io n  on whether  t h e  n e a r e s t  d r i v e a b l e  w a te r  was 

above,  below or  a t  t h e  same e l e v a t i o n  as a g iven  r i v e r  d r iv e  camp. In 

a d d i t i o n ,  t h e  r e l a t i v e  e l e v a t i o n  o f  t h e  camp was examined f o r  a one and a

h a l f  m i le  r a d i u s  with  t h r e e  o p t i o n s  f o r  t y p e  o f  e l e v a t i o n :  l o w e s t ,

h i g h e s t ,  o r  i n t e r m e d i a t e .  F i n a l l y ,  t h e  a c t u a l  e l e v a t i o n  of  t h e  r i v e r
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d r i v e  camps was examined t o  a s c e r t a i n  i f  t h e r e  was any uniform p a t t e r n  t o  

t h e  s e l e c t i o n  o f  e l e v a t i o n s  a t  which t o  l o c a t e  camps.

O r i e n t a t i o n  o f  Neares t  D r iveab le  Water 

This  v a r i a b l e  was des igned  t o  measure i f  t h e  r i v e r  d r i v e  s i t e  was 

above ,  below, o r  a t  t h e  same e l e v a t i o n  as t h e  source  o f  n e a r e s t  d r i v e a b l e  

w a t e r .  As shown in  Table 8 ,  most (39 /86 .7  p e r  c e n t )  o f  th e  r i v e r  d r i v e  

camps were l o c a t e d  above t h e  l e v e l  o f  t h e  n e a r e s t  d r i v e a b l e  w a te r .  The 

remainder  o f  t h e  s i t e s  ( 6 / 1 3 . 3  pe r  c e n t )  were a t  t h e  same le ve l  as  t h e

n e a r e s t  d r i v e a b l e  w a te r .  This  d a t a  supppor ted  Hypothes is  4 in t h a t  the

m a j o r i t y  of  r i v e r  d r i v e  camp s i t e s  were l o c a t e d  above t h e  l e v e l  o f  t h e

n e a r e s t  d r i v e a b l e  w ate r  (Tab le  8 ) .

TABLE 8

ORIENTATION OF NEAREST DRIVEABLE WATER 

RIVER DRIVE SITES

Number P e rcen tage

Above Camp 0 0

Same E le v a t io n 6 13.3

Below Camp 39 86 .7

40 100

R e l a t i v e  E le v a t io n  

An a n a l y s i s  o f  r e l a t i v e  e l e v a t i o n  e v a lu a te d  the  p r o p o s i t i o n  t h a t  

r i v e r  d r i v e  s i t e s  would be l o c a t e d  a t  i n t e r m e d i a t e  e l e v a t i o n s  w i th i n  th e  

su r round ing  a r e a .  This  v a r i a b l e  measured t h e  e l e v a t i o n  of  r i v e r  d r i v e  

s i t e s  w ith  r e s p e c t  t o  t h e  h i g h e s t  and low es t  e l e v a t i o n s  w i th in  a one and
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one h a l f  m i le  r a d iu s  o f  t h e  camp. The one and one h a l f  mi le  r a d iu s  was 

chosen because  i t  was t h e  same d i s t a n c e  used in  o t h e r  hypotheses  t o  

e s t a b l i s h  t e r r i t o r y  around a s i t e .  Most o f  t h e  s i t e s  (4 2 /9 3 .3  p e r  ce n t )  

were l o c a t e d  a t  i n t e r m e d i a t e  e l e v a t i o n s  with  r e s p e c t  t o  t h e  su r round ing  

t e r r i t o r y  (Table 9 ) .  One ( 2 .2  p e r  ce n t )  s i t e  was l o c a t e d  a t  t h e  h ig h e s t  

e l e v a t i o n ,  w h i le  two ( 4 .4  p e r  c e n t )  were l o c a t e d  a t  t h e  lowes t  e l e v a t i o n .  

These r e s u l t s  conformed t o  what was expec ted  f o r  Hypothes is  4 (Table 9 ) .

TABLE 9 

RELATIVE ELEVATION 

RIVER DRIVE SITES

Number P e rcen tage

H ighes t  1 2 .2

In t e r m e d ia t e  42 93.3

Lowest 2 4 .4

45 100

R e l a t i v e  E le v a t io n  and D r iveab le  Water O r i e n t a t i o n  

Because Hypothes is  4 was upheld in  terms of  both  r e l a t i v e  e l e v a t i o n  

and o r i e n t a t i o n  toward d r i v e a b l e  w a te r  t h e  r e l a t i o n s h i p  between t h e s e  two 

v a r i a b l e s  was examined.  The most common c h a r a c t e r i s t i c  (82 .2  pe r  ce n t )  

f o r  r i v e r  d r i v e  s i t e s  was t h e i r  l o c a t i o n  a t  i n t e r m e d i a t e  e l e v a t i o n s  w i th in  

t h e  su r round ing  a rea  and above t h e  e l e v a t i o n  o f  n e a r e s t  d r i v e a b l e  w ate r  

(Table 1 0 ) .  The next  most common c h a r a c t e r i s t i c  (11 .1  p e r  c e n t )  was t h e  

s i t e s '  l o c a t i o n s  a t  i n t e r m e d i a t e  e l e v a t i o n s  with  r e s p e c t  t o  th e  

s u r round ing  a r e a  and a t  t h e  same le v e l  as  t h e  n e a r e s t  d r i v e a b l e  w a t e r .
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Toge the r ,  t h e s e  two s e t s  o f  c h a r a c t e r i s t i c s  d e s c r i b e  over  90 p e r  c e n t  o f  

t h e  r i v e r  d r i v e  s i t e s  in t h e  sample .

TABLE 10

RELATIVE ELEVATION AND DRIVEABLE WATER ORIENTATION

RIVER DRIVE CAMPS

R e l a t i v e  E le v a t io n

H ighes t  I n t e r m e d ia t e  Lowest

O r i e n t a t i o n  Above Camp 0 0 0

o f  Neares t  Same E le v a t io n 0 5 ( 1 1 . IX) 1 (2.2%)

D r iveab le  Below Camp 1 ( 2 . 2%) 37 ( 8 2 . 2%) 1 ( 2 . 2%)

Water

F u r th e r  examinat ion  o f  t h e s e  two v a r i a b l e s  r e v e a le d  an i n t e r e s t i n g  

p a t t e r n  (Table 1 1 ) .  Those s i t e s  l o c a t e d  on t h e  same l e v e l  as  t h e  n e a r e s t  

d r i v e a b l e  w a te r  were c o n s t r a i n e d  w i th i n  a 0 .75  mi le  d i s t a n c e  from th e  

n e a r e s t  d r i v e a b l e  w a te r ,  which appeared t o  r e l a t e  t o  t h e  f l o o d p l a i n  width 

o f  d r i v e a b l e  s t r e a m s .
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TABLE 11

RELATIONSHIP BETWEEN DISTANCE TO NEAREST DRIVEABLE WATER 

AND ORIENTATION OF NEAREST DRIVEABLE WATER 

RIVER DRIVE SITES 

D r iveab le  Water O r i e n t a t i o n

0 -0 .25

D is tan ce  t o  0 . 2 6 -0 .5 0

Neares t

D r iveab le

0 . 5 1 - 0 . 7 5

0 .7 6 -1 .0 0

W ate r (m i les )  1 .01 -1 .25  

1 .2 6 -1 .5 0

Same E le v a t io n  

3 (6.6%)

2 (4.4%)

1 ( 2 . 2%)

0

0

0

Below Camp 

21 (46.6%)

3 (6.6%)

6 (13.3%)

4 (8.8%)

3 (6.6%)

1 ( 2 . 2%)

6 (13.2%) 38 (84.1%)

Table  11 a l s o  i l l u s t r a t e s  a r a t h e r  marked p a t t e r n  f o r  th o s e  s i t e s  

which were lo c a t e d  above t h e  l e v e l  o f  n e a r e s t  d r i v e a b l e  w a te r .  In t h i s  

c a s e ,  t h e  l a r g e s t  s i n g l e  c o n c e n t r a t i o n  (46 .6  per  c e n t )  o f  s i t e s  was t h o s e  

lo c a t e d  w i th i n  0 .25 m i le s  from d r i v e a b l e  w a t e r .  The nex t  l a r g e s t  

c o n c e n t r a t i o n  (13 .3  p e r  c e n t )  was l o c a t e d  between 0 .51 and 0 .75  m i les  from 

n e a r e s t  d r i v e a b l e  w a te r ,  fo l lowed by th o s e  ( 8 .8  p e r  c e n t )  between 0.76 and 

1.00 m i le s  from n e a r e s t  d r i v e a b l e  w a te r .  I f  t h e  l a t t e r  two c a t e g o r i e s  

( 0 . 5 1 - 0 . 7 5 ,  0 .7 6 -1 . 0 0 )  a r e  combined,  t h e  0 . 5 1 -1 . 0 0  i n t e r v a l  c o n t a in s  22.1 

p e r  c e n t  o f  t h e  s i t e s .  Thus,  t h e r e  e x i s t s  a p a t t e r n  o f  h e a v i e s t  s i t e  

c o n c e n t r a t i o n  between 0 -0 .2 5  m i le s  from n e a r e s t  d r i v e a b l e  w a te r ,  fo l lowed  

by a s m a l l e r ,  b u t  s t i l l  s i z e a b l e  (22 .1  per  c e n t )  c o n c e n t r a t i o n  between 

0 .5 1 -1 .0 0  m i le s  from n e a r e s t  d r i v e a b l e  w a t e r .  The two a r e  s e p a r a t e d  by a 

0 .25  m i le  zone o f  r e l a t i v e l y  low s i t e  p r e s e n c e .  The l a t t e r  p a t t e r n ,
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however, was sp read  over  tw ic e  t h e  a r e a  as t h e  former  one ,  which r e s u l t e d  

in  a s i g n i f i c a n t l y  dec re a se d  d e n s i t y  o f  s i t e s .  Th is  p a t t e r n  may r e f l e c t  

d i f f e r e n t i a l  a cc es s  t o  t r a n s p o r t a t i o n  a n d /o r  a r e l a t i o n s h i p  t o  work zones .  

S p e c i f i c a l l y ,  d i s t r i b u t i o n  may r e p r e s e n t  t h e  i n t e r p l a y  o f  work zone s i z e  

with  t h e  d i s t a n c e  t o  n e a r e s t  d r i v e a b l e  w a t e r .  The lower d e n s i t y  o f  s i t e s  

in t h e  o u t e r  zone was in  p a r t  a p ro d u c t  o f  d i s t a n c e  i n c r e a s i n g  t r a n s p o r t  

d i f f i c u l t i e s .  I t  i s  a l s o  a t t r i b u t a b l e  t o  t h e  f a c t  t h a t  t h e s e  s i t e s  were 

l o c a t e d  on t h e  f r i n g e s  of  t h e  e f f e c t i v e  c u t t i n g  r a d i u s  o f  camps in  t h e  

in n e r  zone.  This  e x p l a n a t i o n  remains on ly  a p o s s i b i l i t y ,  a l b e i t  a 

p l a u s i b l e  one .  F u r th e r  s t u d y ,  u s ing  a number of  comple te  samples from 

s i n g l e  d r a in a g e s  r a t h e r  than  th e  pooled  sample used h e r e ,  would be 

n e c e s s a ry  t o  v e r i f y  t h i s  p r o p o s i t i o n .

E l e v a t i o n

Having e s t a b l i s h e d  t h a t  most (93 .3  per  c e n t )  r i v e r  d r i v e  s i t e s  

occurred  a t  i n t e r m e d i a t e  e l e v a t i o n s  with  r e s p e c t  t o  a one and one h a l f  

m i le  r a d iu s  o f  t h e  camp, i t  was u s e fu l  t o  i n v e s t i g a t e  whether  t h i s  

r e l a t i v e  e l e v a t i o n  could  be t r a n s l a t e d  i n t o  s p e c i f i c  e l e v a t i o n s  o r  ranges 

o f  e l e v a t i o n .  This was accompli shed  th rough  a c r o s s  t a b u l a t i o n  o f  

r e l a t i v e  e l e v a t i o n  va lues  w i th  e l e v a t i o n  and by t h e  p ro d u c t io n  of  a 

f requency  h i s tog ra m  of  e l e v a t i o n  f o r  s i t e s  l o c a t e d  a t  i n t e r m e d i a t e  

e l e v a t i o n s  w i th i n  a one and one h a l f  m i le  r a d iu s  o f  r i v e r  d r i v e  camps.

As can be seen from Table 12,  t h e r e  were d e f i n i t e  modes in  t h i s  d a t a ,  

most n o t i c e a b l y  a t  t h e  726-750 f o o t  i n t e r v a l  (9)  and t h e  776-800 f o o t  

i n t e r v a l  ( 9 ) .  Smal le r  peaks o c cu r red  a t  t h e  676-700 f o o t  i n t e r v a l  ( 5 ) ,  

t h e  601-625 i n t e r v a l  (5)  and t h e  576-600 f o o t  i n t e r v a l  ( 4 ) .  A f u r t h e r  

condensa t ion  o f  t h e  d a t a  r e s u l t e d  in  two majo r  modes: one from 576-625
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f e e t  (9)  and t h e  second from 726-800 f e e t  ( 2 0 ) .  These g roupings  c o n t a in  a 

s i g n i f i c a n t  p e r c e n ta g e  (9 /64  per  c e n t ,  2 0 /4 4 .4  per  c e n t )  o f  t h e  s i t e s  in  

th e  sample.

TABLE 12 

CROSSTABULATION 

RELATIVE ELEVATION BY ELEVATION 

RIVER DRIVE SITES

R e l a t i v e  E le v a t io n

E le v a t io n

Lowest

575-600

601-625

626-650

( f e e t  a s ! )  651-675 

676-700

701-725

726-750

751-775

776-800

800-825

In t e r m e d ia t e

4

5 

2 

3 

5 

2 

9 

2 

9 

1

Highes t

1

One i n t e r p r e t a t i o n  o f  t h i s  p a t t e r n  i s  t h a t  i t  r e f l e c t s  ch rono logy .  

Elsewhere i t  has been noted t h a t  t h e  e a r l i e r  ( i . e .  r i v e r  d r iv e )  s i t e s  

tended  t o  be l o c a t e d  n e a r e s t  t h e  Lake Michigan c o a s t ,  w hi le  more r e c e n t  

s i t e s  were l o c a t e d  in l an d  (Karamanski 1984, Mart in  1977) .  The p a t t e r n  

d e s c r ib e d  above could r e p r e s e n t  an i n c r e a s e  in  number o f  r i v e r  d r i v e  camps 

th rough  t ime as t h e  logg ing  i n d u s t r y  grew and an i n c r e a s e  in e l e v a t i o n  as 

lo g g e r s  moved f u r t h e r  i n l a n d .
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The r e s u l t s  o f  a c r o s s t a b u l a t i o n  of  e l e v a t i o n  and r e l a t i v e  occupa t ion  

f o r  r i v e r  d r i v e  s i t e s  l o c a t e d  a t  i n t e r m e d i a t e  e l e v a t i o n s  w i th in  t h e  s tudy  

a rea  suppor ted  th e  p r o p o s i t i o n  t h a t  e a r l i e r  s i t e s  would be l o c a t e d  a t  

lower e l e v a t i o n s  (Table  1 3 ) .  Below 750 f e e t  a s l ,  a l l  (29/69 p e r  c e n t )  bu t  

one (1 /2  p e r  c e n t )  o f  t h e  s i t e s  d a t e d  t o  t h e  l a t e  n i n e t e e n t h  c e n t u r y .

Above 751 f e e t  a s l ,  w ith  ex ce p t io n  o f  f o u r  s i t e s  ( 4 / 9 . 5  per  c e n t ) ,  between 

776 and 800 f e e t  a s l ,  a l l  (8 /19  per  c e n t )  s i t e s  were t r a n s i t i o n a l  between 

th e  l a t e  n i n e t e e n t h  and e a r l y  t w e n t i e t h  c e n t u r i e s .  Table 14 p r e s e n t s  a 

breakdown o f  Table 13 in t e n  y e a r  i n c re m e n t s ,  beg inn ing  with  1871, 

i l l u s t r a t i n g  more s h a r p ly  th e  r e l a t i o n s h i p  between e l e v a t i o n  and 

occupa t ion  d a t e .  Moreover,  i t  a l s o  i l l u s t r a t e s  t h a t  t h e  "heyday" of  r i v e r  

d r i v e  logg ing  in  t h e  s tudy  a rea  was between 1881 and 1890. This  s u p p o r t s  

(by in f e r e n c e )  e a r l i e r  s u g g e s t io n s  (Karamanski 1984, Mart in 1977) t h a t  

e a r l y  r i v e r  d r i v e  s i t e s  would be l o c a t e d  nea r  t h e  c o a s t .
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( f e e t  a s l )
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TABLE 13 

CROSSTABULATION 

ELEVATION BY RELATIVE OCCUPATION 

RIVER DRIVE SITES-INTERMEDIATE ELEVATIONS 

R e l a t i v e  Occupation 

La te  19th Late 1 9 th /E a r ly  20th

575-600 4 0

601-625 5 0

626-650 2 0

651-675 3 0

676-700 5 0

701-725 1 1

726-750 9 0

751-775 0 2

776-800 4 5

801-825 0 1
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TABLE 14 

CROSSTABULATION 

ELEVATION BY OCCUPATION 

RIVER DRIVE SITES-INTERMEDIATE ELEVATION

I n i t i a l  Occupation Date 

1871-1880 1881-1890 1891-1900 "1900

575-600 3

601-625 4

E le v a t io n  626-650 1 1

( f e e t  a s l )  651-675 2 1

676-700 1 3

701-725 1 1

726-750 3 5 1

751-775 1 1

776-800 1 5  1 3

801-825 1

Summary

Hypothes is  4 m a in ta ined  t h a t  r i v e r  d r i v e  logg ing  camps w i l l  be 

l o c a t e d  a t  i n t e r m e d i a t e  e l e v a t i o n s  w i th in  a one and a m i le  r a d iu s  around 

each camp. Fur the rm ore ,  r i v e r  d r i v e  logg ing  camps w i l l  be above t h e  l e v e l  

o f  d r i v e a b l e  s tr eam s bu t  below t h e  h ig h e s t  e l e v a t i o n  w i th in  t h e  

su r round ing  a r e a  ( i . e .  one and a h a l f  m i le  r a d i u s ) .  The a n a l y s i s  has 

suppor ted  Hypothes is  4 in  t h a t  most of  t h e  r i v e r  d r i v e  camps occur red  

above t h e  l e v e l  of  t h e  n e a r e s t  d r i v e a b l e  w a te r  and a l s o  were l o c a t e d  a t  

i n t e r m e d i a t e  e l e v a t i o n s  w i th i n  t h e  su r round ing  a r e a .  In a d d i t i o n  t o  

s e p a r a t e l y  s a t i s f y i n g  both of  t h e s e  a s p e c t s  of  H ypothes is  4,  t h e  a n a l y s i s
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r evea led  t h a t  t h e  r i v e r  d r i v e  camps a l s o  s im u l ta n e o u s ly  s a t i s f i e d  them, 

s i n c e  a c r o s s  t a b u l a t i o n  r e v e a l e d  t h a t  most r i v e r  d r i v e  camps were l o c a t e d  

both  above t h e  l e v e l  o f  t h e  n e a r e s t  d r i v e a b l e  w ate r  and a t  i n t e r m e d i a t e  

e l e v a t i o n s  w i th in  t h e  su r ro u n d in g  a r e a .

F u r th e r  a n a l y s i s  p rov ided  i n s i g h t s  i n t o  t h e  l o c a t i o n a l  

c h a r a c t e r i s t i c s  o f  r i v e r  d r i v e  camps. In a d d i t i o n  t o  s u p p o r t in g  e a r l i e r  

s t a t e m e n t s  about  t h e  r e l a t i o n s h i p  between chronology  and d i s t a n c e  in land  

t h e  a n a l y s i s  r e v e a le d  t h a t  camps l o c a t e d  a t  t h e  same l e v e l  as  t h e  n e a r e s t  

d r i v e a b l e  w a te r  o ccu r red  w i th i n  0 .75  m i les  of  t h e  n e a r e s t  d r i v e a b l e  w a t e r .

This  c h a r a c t e r i s t i c  l e d  t o  t h e  i n f e r e n c e  t h a t  t h e s e  s i t e s  were f l o o d p l a i n

camp s i t e s ,  and t h a t  t h e  0 .75  m i le  d i s t a n c e  r e p r e s e n t e d  f l o o d p l a i n  w id th .

Camps lo c a t e d  above t h e  l e v e l  o f  n e a r e s t  d r i v e a b l e  w ate r  occu r red  in 

two modal c a t e g o r i e s  with  r e s p e c t  t o  d i s t a n c e  t o  n e a r e s t  d r i v e a b l e  w a te r :  

t h o s e  l e s s  t h a n  0.25 m i le s  away and th o s e  between 0 .5  and 1.0 m i le s  away.

The c l o s e r  group was t h e  l a r g e r  and more dense of  t h e  two which was

i n f e r r e d  t o  r e f l e c t  t h e  d i f f i c u l t y  o f  t r a n s p o r t i n g  lo g s  over  a g r e a t e r  

d i s t a n c e  t o  d r i v e a b l e  w a t e r .  I t  a l s o  could  be i n t e r p r e t e d  t o  r e f l e c t  t h e  

e f f e c t  o f  a c u t t i n g  zone around logg ing  camps,  which would e s t a b l i s h  a 

minimum d i s t a n c e  between camps f o r  t h e  e f f e c t i v e  use o f  s p a c e ,  a p o i n t  

which w i l l  be ad d re s sed  in  a l a t e r  h y p o t h e s i s .  However, s i n c e  t h e  r i v e r  

d r i v e  sample was a pooled  sample from th e  e n t i r e  s tudy  a r e a  and not  from a 

s i n g l e  d r a i n a g e ,  i n f e r e n c e s  o f  t h i s  n a t u r e  must remain s p e c u l a t i v e  a t  t h i s  

p o i n t .

H ypothes is  5

Railway logg ing  camps w i l l  g e n e r a l l y  be l o c a t e d  f a i r l y  c l o s e l y  t o  n a t u ra l  

d r a i n a g e / s t r e a m s ,  p robab ly  no f u r t h e r  th a n  one mi le  away.  Camps g r e a t e r
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than  one m i le  from a n a t u r a l  d r a i n a g e  system should  be l o c a t e d  on ground 

with  app rox im a te ly  6 p e r  c e n t  s lo p e  in an a r e a  t h a t ,  by i n f e r e n c e ,  

c o n ta in e d  a heavy s tand  of  t i m b e r .

S i t e s  Less Than One Mile from Water (Drainage)

This  h y p o th e s i s  was approached i n i t i a l l y  th rough t h e  examinat ion  o f  

t h e  d i s t a n c e  t o  n e a r e s t  w a te r  v a r i a b l e  f o r  r a i lw a y  lo g g in g  camps.  As 

shown in Table 15,  t h e  mean was 0 .43 m i les  w ith  a s t a n d a rd  d e v i a t i o n  o f  

0 .3 7 ,  i n d i c a t i n g  t h a t  t h e s e  o b s e r v a t i o n s  were not  normal ly  d i s t r i b u t e d .  

The skewness (1 .33 )  and k u r t o s i s  (1 .92)  s t a t i s t i c s  conf irmed t h i s  

i n t e r p r e t a t i o n  and i n d i c a t e d  t h a t  t h e  p o s i t i v e  t a i l  o f  t h e  d i s t r i b u t i o n  

was t h e  h e a v i e s t .  One p o t e n t i a l  cause  was a number o f  high p o s i t i v e  

o u t l i e r s .

TABLE 15 

DISTANCE TO NEAREST WATER 

Railway Camps 

N = 149 Median = 0.38

Mean = 0 .43  Mode = 0.50

S tandard  D ev ia t ion  = 0 .37  Range = 0 .0 1 -1 .9 4

Skewness = 1.33 

K u r to s i s  = 1.92

A dd i t iona l  su p p o r t  f o r  t h e s e  p r o p o s i t i o n s  was found in t h e  median 

(0 .38 )  and t h e  mode ( 0 . 5 0 ) .  Over h a l f  t h e  o b s e r v a t i o n s  occur red  a t  or 

below t h e  0 .38  median,  w h i le  t h e  mode i n d i c a t e d  t h a t  t h e  va lue  with  th e  

l a r g e s t  number o f  o b s e r v a t i o n s  was 0 . 5 0 .  The range  ( 0 .0 1 -1 .9 4 )  a l s o
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i n d i c a t e d  t h a t  t h e  d i s t r i b u t i o n  con t inued  some d i s t a n c e  t o  t h e  p o s i t i v e  

s i d e  o f  t h e  mean. The f requency  h is tog ram  a l s o  suppo r ted  t h i s  

i n t e r p r e t a t i o n .  Fur the rm ore ,  a l though  th e  h is togram appeared t o  be 

m u l t i -m o d a l ,  t h e r e  were a c l u s t e r  o f  o b s e r v a t i o n s  which accounted f o r  a 

l a r g e  p e r c e n ta g e  o f  t h e  t o t a l  o b s e r v a t i o n s  on t h i s  v a r i a b l e .  Those 

o b s e r v a t i o n s  ranged between 0 .06  and 0.56 on t h e  h is togram and comprised 

69 per  c e n t  (103) o f  t h e  t o t a l  number o f  o b s e r v a t i o n s  on t h i s  v a r i a b l e .  

Moreover, Hypothes is  5 s p e c i f i e d  a d i s t a n c e  l e s s  than  o r  equal t o  one mile 

away from w a t e r .  The d i s t r i b u t i o n  re v e a le d  t h a t  92.6  pe r  c e n t  of  t h e  

o b s e r v a t i o n s  occur red  a t  o r  below 1.0 m i les  (F igu re  1 1 ) .

The exam inat ion  o f  t h e  ty p e  o f  w ate r  a s s o c i a t e d  with  s i t e s  l e s s  than  

or  equal  t o  one m i le  from t h e  n e a r e s t  wate r  was under taken  because  

Hypothes is  5 m a in ta ined  t h a t  t h i s  one mi le  d i s t a n c e  was a p p l i c a b l e  t o  t h e  

n a t u r a l  d r a in a g e s  a s s o c i a t e d  with  a s t ream o r  r i v e r .  That  i s ,  d r a in a g e s  

which were e s s e n t i a l l y  d e n d r i t i c  and which u l t i m a t e l y  f lowed i n t o  Lake 

Michigan o r  Lake S u p e r i o r .  Lakes,  with  t h e i r  i n t e r n a l  d r a in a g e ,  would not  

n e c e s s a r i l y  ensu re  t h a t  t h e r e  was a d e n d r i t i c  p a t t e r n  a long which a 

r a i lw ay  g rade  could  have been e s t a b l i s h e d .

The d a t a  p r e s e n te d  in Table 16 shows t h a t  t h e  m a j o r i t y  o f  t h e  s i t e s  

(86 per  c e n t )  l o c a t e d  l e s s  than  o r  equal t o  one mi le  from wate r  were most 

c l o s e l y  a s s o c i a t e d  with  some s o r t  o f  f lo w in g ,  d e n d r i t i c  d ra in a g e  system 

such as a s t ream  o r  r i v e r .  This  conf irmed one of  t h e  p r o p o s i t i o n s  put 

f o r t h  in Hypothes is  5.
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FIGURE 11

DISTANCE TO NEAREST WATER FOR RAILWAY SITES
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TABLE 16 

TYPE OF NEAREST WATER 

RAILWAY CAMPS WITHIN ONE MILE OF WATER/NATURAL DRAINAGE 

Type Number Pe rcen t

F lo w in g /D e n d r i t i c  114 86

Lakes ( i n t e r n a l  d r a i n a g e )  18 14

S i t e s  Over One Mile from Water (Drainage)

Hypothes is  5 a l s o  m a in ta in e d  t h a t  r a i lw a y  camps l o c a t e d  more than  one 

mi le  away from a n a t u r a l  d r a in a g e  system would be l o c a t e d  on ground t h a t  

had app ro x im a te ly  6 per  c e n t  s l o p e .  The in fo rm a t io n  p r e s e n te d  in  Table 17 

p a r t i a l l y  conf irms  t h i s  p r o p o s i t i o n .  Most o f  t h e  o b s e r v a t i o n s  (82 per  

c e n t )  o ccu r red  in  t h e  lower (0-6  p e r  ce n t )  s lo p e  i n t e r v a l ,  and t h e  

remainder  (18 pe r  c e n t )  were in t h e  middle (7-18 per  c e n t )  s lope  i n t e r v a l .

Hence i t  can be s a id  t h a t  t h e  d a t a  g e n e r a l l y  suppor ted  t h e  p r o p o s i t i o n ,  

bu t  t h e  ex a c t  e x t e n t  cannot  be d e t e rm in e d .

TABLE 17 

SLOPE

RAILWAY CAMPS OVER ONE MILE FROM A NATURAL DRAINAGE

Slope Number P e rcen t

Lower (0-6%) 14 82

Middle (7-18%) 3 18

Upper (over  18%) 0 0
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The Converse

Another approach t o  t h e s e  two components of  Hypothes is  5 was an 

examinat ion  o f  t h e  r e l a t i o n l s h i p  o f  s lope  o f  s i t e s  l o c a t e d  l e s s  than  o r  

equal  t o  one mi le  from w a te r  and t h e  ty p e  o f  w a te r  a s s o c i a t e d  with  s i t e s  

more than  one m i le  away from n e a r e s t  w a t e r .  Table 18 p r e s e n t s  d a t a  on t h e  

s lo p e  o f  r a i l w a y  s i t e s  l e s s  th a n  one mi le  from w a te r .  When compared t o  

t h e  in fo rm a t io n  in Table  17, some s i m i l a r i t i e s  and d i f f e r e n c e s  emerged.  

F i r s t ,  t h e  l a r g e s t  s i n g l e  s lo p e  group from e i t h e r  t a b l e  was t h e  lower (0-6  

p e r  c e n t )  s l o p e s .  Second,  t h e  middle  and upper s lo p e  groups  were l a r g e r  

f o r  t h e  s i t e s  l e s s  th a n  one m i le  from w ate r  than  f o r  s i t e s  over  one m i le  

from w a te r .

TABLE 18 

SLOPE

RAILWAY CAMPS LESS THAN ONE MILE FROM WATER 

Slope Number Pe rcen t

Lower (0-6%) 94 72.4

Middle (7-18%) 32 24 .6

Upper (over  18%) 4 3.0

A chi squa re  t e s t  f o r  t h e  independence o f  c l a s s i f i c a t o r y  c r i t e r i a  

exp lo red  t h e  r e l a t i o n s h i p  between t h e  s lope  o f  r a i lw a y  s i t e s  l e s s  th a n  one 

mi le  from w a te r  and t h o s e  g r e a t e r  than  one m i le  from w a t e r .  Table  19 

r e v e a l s  t h a t  t h e  null  h y p o th e s i s  cannot  be r e j e c t e d ,  t h e r e f o r e  th e  

o b s e r v a t i o n s  o c c u r r i n g  l e s s  than  one mi le  from w ate r  and th o s e  o c c u r r i n g  

g r e a t e r  than  one mi le  from w a te r  behaved as independen t  p o p u la t io n s  in  

te rm s  of  s l o p e .  This l e n t  f u r t h e r ,  a l b e i t  i n d i r e c t ,  s u p p o r t  t o  t h e
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p r o p o s i t i o n  t h a t  r a i lw a y  camps g r e a t e r  than  one mi le  from w a t e r / d r a in a g e s  

would occu r  in  a r e a s  o f  a p p ro x im a te ly  6 p e r  c e n t  s l o p e .  Thus i t  i s  

p o s s i b l e  t o  s t a t e  t h a t  r a i lw a y  s i t e s  g r e a t e r  than  one m i le  from water  

occu r red  a t  s lo p e s  o f  ap ro x im a te ly  6 per  c e n t ,  with  d e v i a t i o n s  o c c u r r in g  

in  t h e  0-6  p e r  c e n t  range r a t h e r  th a n  i n t o  t h e  next  h i g h e s t  r ange .  

Moreover,  t h i s  b eh av io r  was d i f f e r e n t  than  t h a t  o f  s i t e s  l o c a t e d  l e s s  than  

one m i le  from w a te r .

TABLE 19

CHI-SQUARE: SLOPE FOR RAILWAY SITES GREATER AND LESS THAN

ONE MILE FROM WATER

D is tance  t o  Neares t  WaterSlope

Lower (0-6%) 

Middle (6-18%)

Less than  One Mile G re a te r  than  One Mile Total

94

32

126

14

_3

17

108

35

143

X = 0 .45 d f  = 1 X (0 .05 )  = 3.84

To c a r r y  t h i s  i n v e s t i g a t i o n  f u r t h e r ,  ty p e s  of  w a te r  a s s o c i a t e d  with 

s i t e s  l e s s  th a n  one m i le  from w a te r  and with  th o s e  g r e a t e r  than  one mile 

from w a te r  were examined.  When t h e  d a t a  in Table 20 was compared t o  t h a t  

o f  Table 16, t h e  f lowing d e n d r i t i c  ty p e  o f  wate r  was dominan t .  However 

t h i s  dominance was not  as  marked as f o r  camps lo c a t e d  more than  one mi le  

from w a te r  as  i t  was f o r  t h o s e  l o c a t e d  l e s s  than  one m i le  from w a te r .
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TABLE 20

TYPE OF NEAREST WATER

RAILWAY CAMPS GREATER THAN ONE MILE FROM WATER/NATURAL DRAINAGE

Mi Number P e rcen t

F lo w i n g / d e n d r i t i c 10 58.8

Lakes ( i n t e r n a l  d r a in a g e )  7 41.2

This r e l a t i o n s h i p  was exp lo red  f u r t h e r  th rough t h e  use o f  a 

c h i - s q u a r e  t e s t  which e v a l u a t e d  t h e  nu ll  h y p o th e s i s  t h a t  t h e r e  was no 

r e l a t i o n s h i p  between type  o f  n e a r e s t  wate r  a s s o c i a t e d  with  camps g r e a t e r  

than  one m i le  from water  and t h a t  a s s o c i a t e d  with  t h o s e  camps l e s s  than  

one mi le  from w a te r .  The r e s u l t s  o f  t h e  c h i - s q u a r e  t e s t  c a l l e d  f o r  th e  

r e j e c t i o n  o f  t h e  n u l l  h y p o th e s i s  s i n c e  r a i lw a y  s i t e s  l o c a t e d  more than  one 

mi le  from w a te r  were not independen t  in te rm s  of  t h e  t y p e  o f  wate r  with  

which th e y  were a s s o c i a t e d .  Although t h e s e  r e s u l t s  d e v i a t e d  from what was 

ex p e c te d ,  t h e y  do not  r e f u t e  t h e  c o n c lu s io n s  reached e a r l i e r  in  t h i s  

s e c t i o n  r e g a r d i n g  t h e  ty p e  of  w a te r  with which r a i lw a y  s i t e s  l e s s  than  one 

mi le  from w a te r  would most l i k e l y  be a s s o c i a t e d  (Table 2 1 ) .
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TABLE 21

CHI-SQARE TEST: TYPE OF WATER ASSOCIATED WITH RAILWAY CAMPS

GREATER THAN ONE MILE FROM WATER AND LESS THAN ONE MILE FROM WATER

Type D is tance  t o  Water

Less th a n  One Mile G re a t e r  th a n  One Mile Total

F lowing/  114 10 124
D e n d r i t i c

Lakes ,18 7 25
( i n t e r n a l  d r a in a g e )

132 17 149

X2 = 8 .39  

d f  = 1

X2 (0 .0 5 )  = 3.84

Maps

A s u b j e c t i v e  exam inat ion  o f  t h e  United S t a t e s  F o re s t  S e rv ic e  Class  A 

Maps p rovided  a rough count  o f  known logging  r a i lw a ys  t h a t  al lowed f u r t h e r  

exam inat ion  o f  t h i s  h y p o t h e s i s .  Also counted  were r a i l  l i n e s  which 

roughly  p a r a l l e l e d  a c u r r e n t  s t r e a m / r i v e r  or took  advan tage  o f  a d ra in a g e  

which could  have been occupied  by a s t ream o r  o t h e r  n o t a b le  to p o g rap h ic  

f e a t u r e s .  This  was not  in t en d ed  t o  be an e x h a u s t i v e  examinat ion  but  

r a t h e r  an i n d i c a t i o n  o f  whether  logg ing  r a i lw a y s  a c t u a l l y  fo l lowed t h e  l a y  

o f  t h e  la nd  whenever p o s s i b l e .  The r e s u l t s  r e v e a le d  t h a t  t h e r e  were 166 

known mapped logg ing  r a i l w a y s / s p u r s  in th e  s tudy  a r e a .  Of t h e s e  108 (65 

per  c e n t )  fo l lowed  ( in  some f a s h i o n )  th e  topography o f  t h e  a r e a  to  

minimize t h e  adve r se  e f f e c t s  o f  s t e e p n e s s  in r a i lw a y  c o n s t r u c t i o n ,  

i n d i c a t i n g  t h a t  most o f  t h e  logg ing  ra i lw ays  met t h e  genera l  exp e c ta to n s  

put  f o r t h  i m p l i c i t l y  under Hypothes is  5.  Although i t  might  have been 

a n t i c i p a t e d  t h a t  a g r e a t e r  p e r c e n ta g e  would have adhered to  t h e  p r e d i c t e d
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p a t t e r n ,  s e v e ra l  p o i n t s  should  be remembered.  F i r s t ,  t h e  sample inc luded  

t h e  well  known logg ing  r a i l w a y s / s p u r s  in t h e  s tu d y  a r e a  r a t h e r  th a n  a l l  

logg ing  r a i l w a y s / s p u r s  in  t h e  s tudy  a r e a .  Thus t h e  sample was p robably  

not  r e p r e s e n t a t i v e  of  t h e  u n i v e r s e .  Second,  t h e  examinat ion  was c a r e f u l l y  

done but  gene ra l  and s u b j e c t i v e ,  i n t r o d u c in g  th e  p r o b a b i l i t y  t h a t  more of  

t h e  r a i lw a y s  may have fo l lowed  t h e  topography th a n  t h o s e  coun ted .  T h i rd ,  

t h e r e  could  be more d r a in a g e  a r e a s  which s t i l l  had f a v o r a b l e  s lo p e s  P  6 

p e r  c e n t )  and th u s  would have been a c c e p ta b l e  f o r  logg ing  r a i lw ay  

c o n s t r u c t i o n .

Summary

Hypothes is  5 m a in ta ined  t h a t  r a i lw a y  logg ing  camps w i l l  g e n e r a l l y  be 

l o c a t e d  f a i r l y  c l o s e l y  t o  a n a t u r a l  d r a in a g e  system; p robab ly  no f u r t h e r  

than  one m i le  away. Camps lo c a t e d  more th a n  one m i le  from a n a t u r a l  

d r a in a g e  system should be l o c a t e d  on ground with  app rox im a te ly  6 p e r  cen t  

s l o p e .  I n i t i a l  exam inat ion  o f  t h e  e n t i r e  logg ing  camp subsample r e v e a le d  

t h a t  th e  o b s e r v a t i o n s  f o r  d i s t a n c e  t o  n e a r e s t  w a te r  v a r i a b l e  were not  

normal ly  d i s t r i b u t e d .  All measures of  c e n t r a l  tendency  were well  below 

t h e  h ypo the s ized  one m i le  l i m i t .  Most o f  t h e  o b s e r v a t i o n s  c l u s t e r e d  

between 0 .06  and 0.56 m i le s  and 92 pe r  c e n t  o f  a l l  o b s e r v a t i o n s  were l e s s  

than  or  equal  t o  one m i le  from th e  camp. The exam ina t ion  of  th o s e  s i t e s  

t h a t  o ccu r red  l e s s  than  o r  equal  t o  one m i le  from w a te r  r e v e a le d  t h a t  most 

were c l o s e s t  t o  some form o f  d e n d r i t i c  d r a in a g e  ( i . e .  r i v e r s ,  s t r e a m s ,  

e t c . )  w hi le  on ly  14 per  c e n t  were c l o s e s t  t o  l a k e s .  This  confi rmed th e  

f i r s t  p a r t  o f  Hypothes is  5.

For s i t e s  over  one m i le  from w a te r ,  82 per  c e n t  f e l l  w i th in  t h e  0-6 

p e r  c e n t  s l o p e  r a n g e ,  w ith  18 per  c e n t  in t h e  7-18 p e r  c e n t  r a n g e .  This
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provided  a gene ra l  c o n f i r m a t i o n  o f  t h e  second p a r t  of  Hypothes is  5 .  An 

exam ina t ion  o f  t h e  conve rse  c a s e s  r e v e a le d  t h a t  t h e  s lo p e  f o r  s i t e s  

g r e a t e r  th a n  o r  equal t o  one m i le  from w ate r  was s i g n i f i c a n t l y  d i f f e r e n t  

th a n  t h a t  f o r  s i t e s  l e s s  th a n  o r  equal  t o  one m i le  from w a te r ,  w h i le  t h e  

n e a r e s t  w a te r  a s s o c i a t i o n s  f o r  both  groups were f a i r l y  s i m i l a r .  A b r i e f  

exam ina t ion  o f  maps o f  known logg ing  r a i lw a y s  conf irmed t h a t  many of  t h e s e  

were l o c a t e d  in to p o g ra p h ic  s e t t i n g s  t h a t  would have been advantageous  as  

d e f in e d  by H ypothes is  5 .  O v e r a l l ,  t h e n ,  t h e  p r o p o s i t i o n s  s e t  f o r t h  by 

Hypothes is  5 have been con f i rm ed .

H ypothes is  6

Railway lo g g in g  camps w i l l  be l o c a t e d  as f a r  as  p o s s i b l e  from swamps.

This h y p o th e s i s  r e l a t e d  t o  t h e  p o t e n t i a l  f o r  r a i lw a y  camps t o  o p e r a t e  

y e a r  round and th u s  be occupied  d u r in g  warmer months when swamps thawed 

and c r e a t e d  a number o f  p rob lem s ,  i n c lu d in g  i n s e c t  born d i s e a s e ,  p o t e n t i a l  

c o n tam in a t io n  o f  w a te r  s u p p l i e s ,  and d i f f i c u l t y  in  t r a n s p o r t i n g  logs  and 

l o g g e r s .  T h e re fo re  i t  was hypo thes ized  t h a t  camp l o c a t i o n  would g e n e r a l l y  

avoid  swampy a r e a s .  U n f o r t u n a t e l y ,  no s p e c i f i c  pa ram e te r s  can be 

e s t a b l i s h e d  t o  de te rm ine  t h e  opt imal  d i s t a n c e  from swamps. The a n a l y s i s  

p r e s e n te d  below a d d re s s e s  t h i s  h y p o th e s i s  by drawing p r i m a r i l y  upon 

d i s t a n c e  m e asu re s ,  as  well  as  in fo rm an t  and h i s t o r i c a l  d a t a .

As shown in  Table  22,  t h e  mean d i s t a n c e  from n e a r e s t  swamp was 0 .28  

m i les  w ith  a s t a n d a rd  d e v i a t i o n  o f  0 .3 2 ,  i n d i c a t i n g  t h a t  t h e  d i s t r i b u t i o n  

was not  normal s in c e  t h e r e  were no v a lu es  l e s s  th a n  ze ro  in t h e  d a t a .  The 

skewness (2 .1 5 )  and k u r t o s i s  (5 .41)  s t a t i s t i c s  f u r t h e r  suppor ted  t h i s  

c o n c lu s io n  and i n d i c a t e d  t h a t  t h e  d i s t r i b u t i o n  was skewed t o  t h e  p o s i t i v e
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s i d e  of  t h e  mean. A comparison  of  t h e  mean t o  t h e  median (0 .19 )  and mode 

(0 .06 )  p rov ided  f u r t h e r  ev idence  t h a t  high p o s i t i v e  o u t l i e r s  were 

r e s p o n s i b l e  f o r  t h e  skewed d i s t r i b u t i o n .  Thus,  t h e  mean was not  t h e  most 

a c c u r a t e  measure o f  c e n t r a l  tendency  f o r  t h i s  d i s t r i b u t i o n .  In t h i s  case  

t h e  median (0 .1 9 )  was t h e  b e t t e r  c h o ice  as a measure o f  c e n t r a l  t e ndency ,  

i n d i c a t i n g  t h a t  t h e  median d i s t a n c e  between camp and swamp was 

app rox im ate ly  0 .19  m i l e s .

TABLE 22 

DISTANCE TO NEAREST SWAMP 

RAILWAY CAMPS 

N = 129 Median = 0.19

Mean = 0 .28  Mode = 0 .06

Standard  D ev ia t ion  = 0 .32  Range = 0 .0 1 -1 . 7 5

Skewness = 2 .15 

K u r to s i s  = 5.41

A f requency  h is tog ram  r e v e a le d  t h a t  t h e  d i s t a n c e s  c l u s t e r e d  around 

two modal c a t e g o r i e s :  0.01 -  0 .06  (50/33 per  c e n t ) ,  and 0.19 -  0 .38  (48 /32 

per  c e n t ) .  Taken t o g e t h e r ,  t h e s e  two modal c a t e g o r i e s  accounted  f o r  65 

per  c e n t  o f  t h e  o b s e r v a t i o n s  in  t h i s  d i s t r i b u t i o n .  They a l s o  co n ta in e d  t h e  

median (0 .1 9 )  and th e  mode (0 .0 6 )  f o r  t h e  e n t i r e  d i s t r i b u t i o n .  Thus,  most 

r a i lw a y  logg ing  camps were l o c a t e d  between 0 .01 and 0.06 m i les  from swamps 

o r  between 0 .19  and 0 .3 8  m i le s  from swamps and each o f  t h e s e  i n t e r v a l s  

c o n ta in ed  s i m i l a r  numbers of  o b s e r v a t i o n s ,  i n d i c a t i n g  ba lance  between th e  

two modal c a t e g o r i e s  (F ig u re  1 2 ) .
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In te rm s  o f  s a t i s f y i n g  t h e  e x p e c t a t i o n s  o f  t h e  h y p o t h e s i s ,  t h e s e  

r e s u l t s  were e q u i v o c a l .  C e r t a i n l y  t h e  second modal c a t e g o ry  ( 0 .1 9 -0 .3 8 )  

was s u f f i c i e n t l y  d i s t a n t  t o  have s a t i s f i e d  t h e  h y p o th e s i s  o u t r i g h t .  The 

o t h e r  modal c a t e g o r y  ( 0 . 0 1 - 0 . 0 6 ) ,  o r  a t  l e a s t  i t s  lower boundary,  was 

r e l a t i v e l y  c l o s e  t o  swamps even though most o f  t h e  o b s e r v a t i o n s  in i t  

occur red  in  t h e  upper p a r t  o f  t h e  c a t e g o r y .  N e v e r t h e l e s s ,  t h e  camps in 

t h i s  c a t e g o r y  were l o c a t e d  f a i r l y  c l o s e l y  t o  swamps in genera l  and with  

r e s p e c t  t o  t h e  o t h e r  modal c a t e g o r y .

A f u r t h e r  e x p l o r a t i o n  o f  Hypothes is  6 invo lved  t h e  exam inat ion  o f  t h e  

d i s t a n c e  t o  n e a r e s t  swamp f o r  r i v e r  d r i v e  s i t e s .  Those s i t i n g  r i v e r  d r i v e  

camps,  which o p e ra t e d  e x c l u s i v e l y  in  w i n t e r ,  d id  not  have t o  worry about  

p rox im i ty  t o  swamps. This  comparison p rov ided  f u r t h e r  i n s i g h t  i n t o  th e  

l o c a t i o n  o f  r a i lw a y  camps and a ided  in t h e  r e s o l u t i o n  o f  th e  i s s u e s  r a i s e d  

above.

As r e v e a l e d  in  Table 23,  t h e  d e s c r i p t i v e  s t a t i s t i c s  i n d i c a t e d  t h a t  

r i v e r  d r i v e  s i t e s  were g e n e r a l l y  l o c a t e d  c l o s e r  t o  swamps than  r a i lw a y  

s i t e s .  In s p i t e  o f  a non-normal ,  h igh skew t o  t h e  d i s t r i b u t i o n  ( s t a n d a rd  

d e v i a t i o n  = 0 . 2 8 ,  skewness = 2 . 2 0 ,  k u r t o s i s  = 5 . 1 6 ) ,  t h e  mean ( . 2 0 ) ,

median (0 .1 3 )  and mode (0 .0 1 )  were a l l  i n d i c a t i v e  o f  l o c a t i o n s  c l o s e r  t o

swamps th a n  f o r  r a i lw a y  camps.  The range was a lmost  0 .50  s m a l l e r  f o r  

r i v e r  d r i v e  s i t e s  than  f o r  r a i lw a y  s i t e s .  The f requency  h is togram f o r

r i v e r  d r i v e  s i t e s  a l s o  e x h i b i t e d  m o d a l i t y .  The f i r s t  modal c a t e g o ry

( 0 .0 1 - 0 . 0 3 )  c o n ta in e d  44 .4  pe r  c e n t  o f  t h e  o b s e r v a t i o n s  in t h e  sample,  

i n d i c a t i v e  o f  l o c a t i o n s  c l o s e r  t o  swamps than  with  t h o s e  of  t h e  f i r s t  

modal c a t e g o r y  a s s o c i a t e d  with  r a i lw a y  camps ( 0 . 0 1 - 0 . 0 6 ) .  F u r the rm ore ,  i t  

c o n t a in e d  a l a r g e r  p e r c e n ta g e  o f  t h e  o b s e r v a t i o n s  f o r  t h e  r i v e r  d r i v e  

sample th a n  t h e  comparable modal c a t e g o ry  d id  f o r  t h e  r a i lw a y  sample (44 .4
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FIGURE 12

DISTANCE TO NEAREST SWAMP FOR RAILWAY SITES
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per  c e n t  v s .  33 per  c e n t ) .  The second modal c a t e g o ry  ( 0 .1 3 - 0 . 2 5 )  was a l s o  

i n d i c a t i v e  o f  l o c a t i o n s  c l o s e r  t o  swamps th a n  with  t h e  comparable modal 

c a t e g o ry  f o r  r a i lw a y  camps ( 0 . 1 9 - 0 . 3 8 ) .  I t  a l s o  c o n ta in e d  a s m a l l e r  

p e r c e n ta g e  (28 .9  p e r  c e n t )  o f  t h e  o b s e r v a t i o n s  f o r  t h e  r i v e r  d r i v e  sample 

than  i t s  c o u n t e r p a r t  d id  f o r  t h e  r a i lw a y  sample (32 pe r  c e n t )  (F igu re  1 3 ) .

TABLE 23

DISTANCE TO NEAREST SWAMP

RIVER DRIVE CAMPS

N = 45 Median = 0.13

Mean = 0 .20 Mode = 0.01

Standard  D ev ia t ion  = 0 .28 Range = 0 .0 1 -1 .3 1

Skewness = 2 .20

K u r to s i s  = 5.16

From th e  r e s u l t s  of  t h e  exam ina t ion  o f  r i v e r  d r i v e  camps, i t  was 

concluded t h a t  a l though  r a i l w a y  camps seemed t o  be l o c a t e d  f a i r l y  c l o s e l y



184

FIGURE 13

DISTANCE TO NEAREST SWAMP FOR RIVER DRIVE SITES
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t o  swamps ( e s p e c i a l l y  t h o s e  in t h e  lower modal range c a t e g o r y )  t h e y  were 

s t i l l  not  as  c l o s e  t o  swamps as r i v e r  d r i v e  camps.  S ince  r i v e r  d r i v e  

logging  was r e s t r i c t e d  t o  w i n t e r  when t h e  swamps were f r o z e n ,  t h e i r  

measures may be taken  as a s c a l e  a g a i n s t  which r a i lw ay  camps can be 

compared.  S ince  r a i lw a y  camps were g e n e r a l l y  l o c a t e d  f u r t h e r  from swamps 

than  r i v e r  d r i v e  camps, t h i s  may be i n t e r p r e t e d  as  a re sponse  t o  t h e  

c o n d i t i o n s  o f  p o t e n t i a l  f o r  y e a r  round lo g g in g .

H i s t o r i c a l  and in form ant  d a t a  a l s o  shed l i g h t  on t h i s  h y p o t h e s i s ,  

e s p e c i a l l y  w i th  r e s p e c t  t o  t h e  a p p a r e n t l y  small d i s t a n c e  from swamps t h a t  

d e f in e s  t h e  lower modal c a t e g o ry  f o r  t h e  r a i lw a y  camp sample .  Numerous 

h i s t o r i e s  of  t h e  logg ing  i n d u s t r y ,  both  in  t h e  Grea t  Lakes reg ion  and 

e l se w h e re ,  m a in ta ined  t h a t  one o f  t h e  g r e a t e s t  boons a s s o c i a t e d  with  t h e  

development o f  t h e  logg ing  r a i lw a y  was t h e  a b i l i t y  t o  conduct  logg ing  y e a r  

round.  However, t h e  a b i l i t y  t o  log  y e a r  round and doing  so may no t  be one 

and th e  same. Karamanski (1984:68) noted t h a t  with  t h e  i n t r o d u c t i o n  of  

t h e  logg ing  r a i l r o a d ,  summer logg ing  became an " .  . . e s t a b l i s h e d  p r a c t i c e .  

. ." He d id  n o t ,  however, i n d i c a t e  how p r e v a l e n t  t h i s  p r a c t i c e  was.

There i s  reason  t o  b e l i e v e  t h a t  summer logg ing  was not  predominant  in t h e  

s tudy  a r e a  and w in te r  logg ing  dominated t h e  scene  u n t i l  t h e  end o f  th e  

s tudy  p e r io d  (Franzen 1985) .

These h i s t o r i c a l  d a t a  have i m p l i c a t i o n s  f o r  t h e  p a t t e r n  observed  f o r  

th e  d i s t r i b u t i o n  o f  o b s e r v a t i o n s  o f  d i s t a n c e  t o  n e a r e s t  swamp. 

S p e c i f i c a l l y ,  t h e  lower modal ca t e g o ry  ( 0 .0 1 - 0 . 0 6 )  could be r e p r e s e n t a t i v e  

o f  th o s e  r a i lw a y  camps s t i l l  devoted e x c l u s i v e l y  t o  w i n t e r  lo gg ing  when 

swamps were f ro z e n  because  t h e i r  l o c a t i o n  with  r e s p e c t  t o  swamps c l o s e l y  

p a r a l l e l e d  t h a t  o f  r i v e r  d r i v e  camps.  Railway camps in  t h e  second modal 

c a t e g o ry  and t h o s e  f u r t h e r  away cou ld  be th e  ones where y e a r  round logg ing
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was p r a c t i c e d  as well as  some which were s t i l l  devoted  e x c l u s i v e l y  t o  

w i n t e r  logg ing

H i s t o r i c a l  da ta  drawn from t h e  1900 Census o f  M anufac tu res ,  which 

in c luded  a r e p o r t  on t h e  lumber i n d u s t r y ,  a l s o  suppor ted  t h e  dominance o f  

w in t e r  r a i lw a y  lo g g i n g .  This  d a t a  was a s tudy  o f  monthly employment in 

lo gg ing  camps and sawmil ls  f o r  t h e  e n t i r e  s t a t e .  The use o f  t h i s  l a r g e r  

s c a l e  d a t a  was a p p r o p r i a t e  because  most o f  t h e  logg ing  a c t i v i t y  in 

Michigan had s h i f t e d  t o  t h e  Upper Penninsu la  by 1900.  Although not  w i thou t  

i t s  shor tcomings  (such as incomple te  or  i n c o n s i s t e n t  c o l l e c t i o n )  t h i s  

r e p o r t  r e v e a l e d  an i n t e r e s t i n g  p a t t e r n  in t h e  employment p r o f i l e  and hence 

t h e  seasonal  p a t t e r n s  o f  t h e  Michigan logg ing  i n d u s t r y  (United S t a t e s  

Census O f f i c e  1902) .

S p e c i f i c a l l y ,  logg ing  camp employment was a t  i t s  h i g h e s t  l e v e l  du r ing  

t h e  w i n t e r  months (December th rough  March) and then  d e c l in e d  du r ing  th e  

s p r in g  and summer, bot toming out  in J u l y .  O v e r a l l ,  t h e  logg ing  camp 

workforce dec re ase d  by 68 pe r  c e n t  between January  and J u l y ,  w hi le  in 

c o n t r a s t  sawmill employment i n c r e a s e d  by 50 p e r  c e n t  between December and 

May. Sawmill employment peaked in  May, remained high from June th rough  

August and began t o  d e c l i n e  in  September,  w h i le  th ro u g h o u t  t h e  f a l l  

lo gg ing  camp employment i n c r e a s e d .  Although a t  no t im e  was t h e r e  an 

a c tu a l  c e s s a t i o n  o f  e i t h e r  logg ing  camp o r  sawmill o p e r a t i o n s ,  t h e  f a c t  

t h a t  logg ing  employment peaked in  w in te r  s u p p o r t s  t h e  c o n t e n t io n  t h a t  

w in t e r  logg ing  con t inued  t o  dominate th e  s tudy  a r e a .  Hence, in s p i t e  o f  

t h e  p o t e n t i a l  f o r  summer logg ing  t h e  ra i lw ay  p ro v id e d ,  r e l a t i v e l y  l i t t l e  

was a c t u a l l y  p r a c t i c e d  (Tab le 2 4 ) .
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TABLE 24 

AVERAGE MONTHLY EMPLOYMENT 

MICHIGAN 

1900

Month Logging Camps Sawmil1:

January 21,382 17,747

February 21,043 18,896

March 18,930 22,013

April 11,777 26,239

May 9,329 30,637

June 8,052 28,791

Ju ly 6,931 26,234

August 7,301 25,598

September 8,508 24,461

October 10,908 22,975

November 15,114 20,894

December 18,005 15,465

Summary

Hypothes is  6 m a in ta ined  t h a t  r a i lw a y  camps would be l o c a t e d  as  f a r  as 

p o s s i b l e  from swamps t o  a l low  f o r  h e a l t h  and s a n i t a r y  c o n s i d e r a t i o n s  which 

a r o s e  d u r in g  y e a r  round l o g g i n g .  While no s p e c i f i c  d i s t a n c e  was p roposed ,  

th e  r a i lw a y  camps were compared t o  t h e  r i v e r  d r i v e  camps,  which were 

e x c l u s i v e l y  invo lved  in  w i n t e r  l o g g i n g ,  t o  a d d re s s  t h i s  problem in  a 

r e l a t i v e  f a s h i o n .  Most o b s e r v a t i o n s  f o r  r i v e r  d r i v e  logg ing  and r a i lw a y  

logg ing  camps could  be grouped i n t o  two modal c a t e g o r i e s  f o r  each ty p e  o f  

camp. Those f o r  r i v e r  d r i v e  camps were c l o s e r  t o  swamps than  were e i t h e r



189
of  t h e  two c a t e g o r i e s  f o r  r a i lw a y  lo g g i n g .  I t  was sugges ted  t h a t  th e  

r a i lw a y  camp p a t t e r n  could  be e x p la in ed  by th e  f a c t  t h a t  some, bu t  not  a 

dominant  amount,  o f  y e a r  round logg ing  was p r a c t i c e d .  This i n f e r e n c e  was 

f u r t h e r  suppor ted  by t h e  1900 employment p r o f i l e  f o r  t h e  Michigan lumber 

i n d u s t r y .  In c o n c l u s i o n ,  H ypothes is  6 has been upheld  by t h e  d a t a .

Hypothes is  7

The i n t e r s i t e  spac ing  o f  r i v e r  d r i v e  camps may be viewed as a f u n c t i o n  o f  

t h e  e f f e c t i v e  work zone around each camp. I t  i s  t h e r e f o r e  expec ted  t h a t  

r i v e r  d r i v e  camps w i l l  g e n e r a l l y  be l o c a t e d  between one and a h a l f  and 

t h r e e  m i le s  o f  each o t h e r .

D e s c r i p t i v e  s t a t i s t i c s  f o r  t h e  o b s e r v a t i o n s  on t h e  DNSAMCAM v a r i a b l e  

(Table 25) r e v e a le d  t h a t  t h e  mean was 1.96 m i le s  f o r  t h e  d i s t a n c e  between 

r i v e r  d r i v e  camps,  but  w ith  a s t a n d a rd  d e v i a t i o n  o f  1 .4 0 ,  t h i s  

d i s t r i b u t i o n  was not  normal ly  d i s t r i b u t e d .  This  i n f e r e n c e  was born out  by 

t h e  skewness (1 .1 9 )  and k u r t o s i s  (1 .85 )  s t a t i s t i c s  which i n d i c a t e d  t h a t  

t h e  t a i l  t o  t h e  p o s i t i v e  s i d e  o f  t h e  mean was h e a v i e r ,  r e s u l t i n g  in  a 

s l i g h t  high  skew t o  t h e  mean. A b e t t e r  measure o f  t h e  c e n t r a l  tendency 

f o r  t h i s  d i s t r i b u t i o n  was e i t h e r  t h e  median (1 .81)  or  t h e  mode (1 .81 )  

which happened t o  be t h e  same f o r  DNSAMCAM. Thus,  based on an examinat ion  

o f  t h e  d e s c r i p t i v e  s t a t i s t i c s  f o r  DNSAMCAM, i t  can be s a i d  t h a t  Hypothes is  

7 has been acc ep ted  s i n c e  both  t h e  mean (1 .96 )  and t h e  median/mode (1 .81 )  

l i e  between 1 1 /2  and 3 m i l e s .
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TABLE 25

DISTANCE TO NEAREST CAMP OF THE SAME TYPE 

RIVER DRIVE CAMPS-MILES 

N = 45 Median = 1.81

Mean = 1.96 Mode = 1.81

S tandard  D ev ia t ion  = 1.40 Range = 0 .0 9 -6 .3 8

Skewness = 1.19 

K u r to s i s  = 1.85

The f r equency  h is togram  r e v e a l e d  t h a t  a bi-modal  d i s t r i b u t i o n  

c h a r a c t e r i z e d  t h e  DNSAMCAM v a r i a b l e .  The f i r s t  modal c a t e g o ry  was between 

1.81 and 2 .13  and co n ta in e d  9 (20 p e r  c e n t )  o f  t h e  o b s e r v a t i o n s  w h i le  th e  

second modal c a t e g o ry  was between 2.75 and 3 .00  and co n ta in e d  6 (13 per  

c e n t )  o f  t h e  o b s e r v a t i o n s  on DNSAMCAM. The remain ing  v a r i a t e s  were even ly  

d i s t r i b u t e d  a c r o s s  t h e  r a n g e .  While t h e s e  modal c l u s t e r s  r e p r e s e n t e d  

p a t t e r n s  in t h e  d a t a ,  even when ta k en  t o g e t h e r  th e y  d id  not  compr ise t h e  

m a j o r i t y  o f  o b s e r v a t i o n s  on DNSAMCAM. This argued f o r  a f a i r l y  even 

d i s t r i b u t i o n  a c r o s s  t h e  range o f  v a lu e s  f o r  t h i s  v a r i a b l e .  F u r the rm ore ,  

on ly  17 (37 p e r  c e n t )  o f  t h e  o b s e r v a t i o n s  o ccu r red  below th e  one and one 

h a l f  m i le  minimum and on ly  5 (11 p e r  c e n t )  o ccu r red  above th e  3 .0  mi le

maximum s t a t e d  in  t h e  h y p o t h e s i s .  Thus,  t h e  m a j o r i t y  (52 per  c e n t )  of  t h e

s i t e s  f e l l  w i t h i n  t h e  p r e d i c t e d  range  (F igu re  14) .

Summary

Hypothes is  7 has been accep ted  based on th e  exam ina t ion  o f  t h e

DNSAMCAM v a r i a b l e  f o r  r i v e r  d r i v e  s i t e s .  The m a j o r i t y  o f  t h e  s i t e s  f e l l

between t h e  one and one h a l f  t o  t h r e e  m i le  i n t e r v a l  s t a t e d  in t h e
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FIGURE 14

DISTANCE TO NEAREST CAMP OF THE SAME TYPE 
FOR RIVER DRIVE SITES
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h y p o t h e s i s .  Moreover,  t h e  median/mode,  t h e  a p p r o p r i a t e  measure o f  c e n t r a l  

tendency f o r  t h i s  d i s t r i b u t i o n ,  a l s o  f e l l  w i th in  t h e  s t a t e d  r a n g e .

Hypothes is  8

I n t e r s i t e  spac ing  o f  r a i lw a y  logg ing  camps w i l l  be a f u n c t i o n  o f  t h e  

e f f e c t i v e  work zone around each camp. The work zone in  t h i s  i n s t a n c e  

should  have as i t s  lower l i m i t  a r a d iu s  o f  app rox im ate ly  1 1/2 t o  2 m i l e s .  

I t ' s  upper  l i m i t  i s  not  s p e c i f i a b l e  a t  t h i s  t i m e .

As i l l u s t r a t e d  in Table 26,  t h e  mean f o r  DNSAMCAM was 1.11 m i l e s .

The s t a n d a r d  d e v i a t i o n  o f  0 .84 re v e a le d  t h a t  t h e  o b s e r v a t i o n s  on t h i s

'‘V a r iab le  were not  normal ly  d i s t r i b u t e d ,  a p r o p o s i t i o n  born out  by th e

skewness (1 .82 )  and k u r t o s i s  (4 .65 )  s t a t i s t i c s .  All o f  t h e s e  measures 

i n d i c a t e d  t h a t  t h e  mean was skewed h ig h ,  most l i k e l y  a t t r i b u t a b l e  t o  high 

va lue  marginal  o u t l i e r s  t o  t h e  p o s i t i v e  s i d e  o f  t h e  mean. A more 

a p p r o p r i a t e  measure of  c e n t r a l  tendency  in t h i s  case  was t h e  median ( 0 . 9 4 ) .

TABLE 26

DISTANCE TO NEAREST CAMP OF THE SAME TYPE 

RAILWAY CAMPS

N = 149 Median = 0 .94

Mean = 1.11 Mode = 0.75

S tandard  D ev ia t ion  = 0 .84  Range = 0 .1 9 -5 . 2 5

Skewness = 1.82 

K u r to s i s  = 4 .65
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The f r equency  h is tog ram  f o r  DNSAMCAM re v e a le d  i t  t o  be m ul t i -m oda l :  

0 .2 5 -0 .5 0  (3 8 /2 5 .5  p e r  c e n t ) ,  0 . 7 5 - 1 . 0  (39/26 pe r  c e n t ) ,  1 .19 -1 .50  

(2 9 /1 9 .4  p e r  c e n t ) .  Combined, t h e s e  c a t e g o r i e s  c o n ta in e d  70.9% o f  t h e  

o b s e rv a to n s  f o r  DNSAMCAM. Around t h e s e  modal c a t e g o r i e s ,  o t h e r  

o b s e r v a t i o n s  were u s u a l l y  s i n g u l a r  and widely  d i s p e r s e d  (F igure  15 ) .

I n i t i a l  i n t e r p r e t a t i o n  r u l e d  t h a t  t h i s  d a t a  d id  not  conform t o  what 

was expec ted  under Hypothes is  8 .  However, when t h e  h y p o th e s i s  was be ing 

framed,  i t  was mentioned t h a t  t h e  work zones around camps might d i f f e r  

from th e  i d e a l i z e d  c i r c l e  used f o r  r i v e r  d r i v e  s i t e s  because  th e  r a i l r o a d  

could  be used t o  t r a n s p o r t  lum ber jacks  as well as  lumber .  Moreover,  i t  

shou ld  be noted  t h a t  some a u t h o r i t i e s  recommended t h e  c o n s t r u c t i o n  of  

r a i l r o a d  s p u r s  a t  0 .25 t o  0 .50  m i le  i n t e r v a l s  with  t h e s e  l i n e s  in tended  

f o r  a number o f  y e a r s  use t o  a m o r t ize  t h e  c o s t  o f  t h e i r  c o n s t r u c t i o n .  

Taking t h e s e  c o n s id e r a to n s  as a c o r o l l a r y  t o  Hypothes is  8 ,  a 

re - e x a m in a t io n  o f  t h e  d a t a  d i s t r i b u t i o n  produced some i n t e r e s t i n g  

p a t t e r n s .  F i r s t ,  t h e  t h r e e  modal c a t e g o r i e s  ( i . e .  0 . 2 5 - 0 . 5 0 ,  0 . 7 5 - 1 . 0 ,  

1 .1 9 -1 .5 0 )  were almos t  harmonic r e p e t i t i o n s  o f  t h e  0 . 2 5 -0 . 5 0  mile  

d i s t a n c e .  S p e c i f i c a l l y ,  each o f  t h e  modal c a t e g o r i e s  was app rox im ate ly  

0 .25  in s i z e  and was s e p a r a t e d  from th e  o t h e r  c a t e g o r i e s  by a gap o f  

app rox im ate ly  0 . 2 5 .  Although c o n t r a d i c t o r y  t o  t h e  o r i g i n a l  Hypothes is  8 

t h i s  ev idence  f i t s  in well with  t h e  c o r o l l a r y .  These modal c a t e g o r i e s  

c l u s t e r e d  around t h e  i n t e r v a l s  expec ted  i f  lo g g e r s  used m u l t i p l e s  o f  

0 .2 5 -0 . 5 0  m i le s  t o  c o n s t r u c t  logg ing  r a i l w a y s .  As would be e x p e c te d ,  most 

o f  t h e  s i t e s  f e l l  w i th in  t h e  lower two modal c a t e g o r i e s .

The c a r t o g r a p h i c  ev idence  p r e s e n t e d  in F igu res  16 and 17 provided  

f u r t h e r  s u p p o r t .  The sou rce  f o r  F igure  16 was a map prepa red  in  1932 when 

t h e  Hiawatha Nat ional  F o re s t  was c r e a t e d  which shows r e c e n t l y  abandoned
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FIGURE 15

DISTANCE TO NEAREST CAMP OF THE SAME TYPE 
FOR RAILWAY SITES
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FIGURE 16 

T44N R19W LOGGING RAILWAYS 

( A f te r  Hiawatha Nationa  F o re s t  Map 1932)
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FIGURE 17

T46NR20W LOGGING AND MAIN LINE RAILWAYS 

( A f t e r  Hiawatha Nat ional  F o re s t  S i t e  F i l e )
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logging  r a i lw a y s  in  t h e  i n t e r i o r  o f  t h e  Upper P e n n in s u l a .  The l o c a t i o n a l  

p a t t e r n s  showed t h a t  logg ing  r a i lw a y s  were b u i l t  a cco rd ing  t o  preconce ived  

i n t e r v a l s .  F ig u re  17 shows an a r e a  t h a t  has been f a i r l y  well re sea rche d  

and th e  r a i lw a y s  on t h i s  map a l s o  i n d i c a t e d  a c o n s t r u c t i o n  p a t t e r n  s i m i l a r  

t o  t h a t  d e s c r i b e d  above .  Thus ,  t h e r e  was ev idence  s u p p o r t in g  th e  

p r o p o s i t i o n  t h a t  such a c o n s t r u c t i o n  p a t t e r n  was t y p i c a l  o f  t h e  s tudy  a r e a .

While r e s e a r c h i n g  h i s  h i s t o r i c a l  overview of  t h e  Hiawatha National  

F o re s t  and t h e  logg ing  f r o n t i e r ,  Karamanski (1984) in t e rv ie w e d  a number of  

in fo rm an ts  and examined a number o f  pr imary documents .  S i g n i f i c a n t  among 

t h e  in fo rm an t  commentary was th e  f a c t  t h a t  t h e  camps were l o c a t e d  t o  

maximize u t i l i z a t i o n  p o t e n t i a l .  "You want f i v e  w i n t e r s  from a camp 

because i t  c o s t s  you to o  much t o  b u i l d  a l l  them camps and t o  b u i l d  your 

i c e  road ,  a l l  t h a t . . . "  (Karamanski 1894 :78) .  Moreover,  company reco rds  

re v e a le d  t h a t  a g r e a t  deal  of  long range p lann ing  went i n t o  t h e  s e l e c t i o n  

of  s i t e s  and t h e  c o n s t r u c t i o n  o f  logg ing  r a i l r o a d s .  For example,  th e  

Cleveland C l i f f s  C orpo ra t ion  d id  i t s  p lann ing  on a t e n  y e a r  b a s i s  

(Karamanski 1984) .

Summary

Although t h e  o b s e r v a t i o n s  on t h e  DNSAMCAM v a r i a b l e  d id  not  a l low  f o r  

t h e  acc ep tan c e  o f  Hypothes is  8 as o r i g i n a l l y  s t a t e d ,  i n t e r e s t i n g  r e s u l t s  

were o b t a i n e d .  Logging r a i l r o a d s ,  and by in f e r e n c e  camps,  were 

c o n s t r u c t e d  in harmonic i n t e r v a l s .  This  p r o p o s i t i o n ,  based on t h e  modal 

c a t e g o r i e s  o f  o b s e r v a t i o n s  on DNSAMCAM, i s  suppor ted  by c a r t o g r a p h i c  

ev idence  as well  as  by in fo rm an t  d a t a  and a l lows  t h e  i n f e r e n c e  t h a t  

r a i lw a y  logg ing  camps had an e f f e c t i v e  work zone which d i f f e r e d  in  s i z e  

and shape than  t h a t  around r i v e r  d r i v e  camps.  Camps were l o c a t e d  a t
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m u l t i p l e s  o f  0 .25  t o  0 .50  m i le s  from each o t h e r  t o  co r respond  t o  

recommended i n t e r v a l s  f o r  r a i lw a y  c o n s t r u c t i o n .  Given t h e  r a t e  o f  c u t t i n g  

t h a t  occur red  in t h e  s tudy  a r e a ,  i t  would not  have been p o s s i b l e  f o r  camps 

t o  l a s t  f o r  more than  one season  i f  c u t t i n g  was r e s t r i c t e d  t o  t h e  

0 .2 5 -0 .5 0  i n t e r v a l  between camps.  T h e re fo re ,  i t  was i n f e r r e d  t h a t  th e  

work zone around t h e  camps was most l i k e l y  a g e n e r a l l y  e l l i p s o i d a l  or  

t r i a n g u l a r  sh ap e .  Some v a r i a t i o n  was t o  be expec ted  in t h e  shapes  o f  t h e  

work zones s i n c e  p e r im e te r  r a i lw a y  camps may have d i f f e r e n t  work zone 

c r i t e r i a  and lo c a l  t o p o g ra p h ic  c o n d i t i o n s  might cause  t h e  recommended 

methods o f  r a i lw a y  c o n s t r u c t i o n  t o  be a l t e r e d .

Hypothes is  9

The logg ing  f r o n t i e r ,  whether  r i v e r  d r i v e  or  r a i l r o a d ,  shou ld  co n ta in  

t h r e e  ty p e s  o f  s i t e s :  camps,  i n t e r m e d i a t e  supp ly  c e n t e r s ,  and e n t r e p o t s .

These shou ld  e x i s t  in a h i e r a r c h i c a l  r e l a t i o n s h i p  t o  each o t h e r  w i th  camps 

be ing  t h e  most numerous fo l low ed  by in t e r m e d i a t e  supp ly  c e n t e r s  and 

e n t r e p o t s ,  e i t h e r  s i n g u l a r  or  few in number.

P re l im in a ry  C o n s id e ra t io n s  

Hypothes is  9 i s  t h e  f i r s t  h y p o th e s i s  in which t h e  d i s t i n c t i o n  between 

i n t e r m e d i a t e  supp ly  c e n t e r s  and e n t r e p o t s  had t o  be made. This p ro ces s  

invo lved  s e v e ra l  s t e p s  beg inn ing  with  a s imple f requency  and d e s c r i p t i v e  

s t a t i s t i c  t a b u l a t i o n  o f  t h e  v a r i a b l e s  recorded  f o r  t h e s e  s e t t l e m e n t s ,  as 

d e s c r ib e d  in Chapter  5 .  An exam ina t ion  o f  t h e  r e s u l t s  o f  t h i s  t a b u l a t i o n  

re v e a le d  s e v e ra l  t h i n g s .  F i r s t ,  f o r  a number o f  con t inuous  v a r i a b l e s  

t h e r e  were on ly  ze ro  (0)  e n t r i e s  or  on ly  one o r  two o b s e r v a t i o n s  with 

e n t r i e s  o f  one ( 1 ) ,  r e p r e s e n t i n g  a la ck  o f  a v a i l a b l e  d a t a  r a t h e r  than
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absence o f  t h e  c h a r a c t e r i s t i c .  S ince  such v a r i a b l e s  a r e  of  l i m i t e d  o r  no 

u s e ,  t h e  fo l l o w in g  v a r i a b l e s  were d e l e t e d :  logg ing  equipment d e a l e r s ,

rea l  e s t a t e  b r o k e r s ,  banks ,  l a w y e r s ,  warehouses ,  h o s p i t a l s ,  and d i s t a n c e  

t o  n e a r e s t  r o a d .  This  l a s t  v a r i a b l e  was d e l e t e d  because  a l l  s e t t l e m e n t s  

were l o c a t e d  on ro a d s .

Secondly ,  two v a r i a b l e s  were o r i g i n a l l y  recorded  as cont inuous  

v a r i a b l e s  bu t  th e y  had on ly  two a l t e r n a t i v e  v a l u e s ,  ze ro  and one .  In t h i s  

case  t h e  ze ro  va lue  meant t h a t  none were p r e s e n t  and was not  

r e p r e s e n t a t i v e  o f  an unknown s i t u a t i o n .  T h e r e f o re ,  t h e s e  two v a r i a b l e s  

(pos t  o f f i c e ,  r a i lw a y  s t a t i o n s )  were conver ted  to  nominal s c a l e  v a r i a b l e s .

F i n a l l y ,  an exam ina t ion  o f  t h e  d e s c r i p t i v e  s t a t i s t i c s  f o r  t h e  

con t inuous  v a r i a b l e s  in  t h i s  sample showed t h a t  some were approx im ate ly  

normal ly  d i s t r i b u t e d  w h i le  o t h e r s  were n o t .  S ince  n o rm a l i t y  o f  

d i s t r i b u t i o n  i s  a p r e s u p p o s i t i o n  f o r  most o f  t h e  more s o p h i s t i c a t e d  

s t a t i s t i c a l  methods as well  as  t h e  mechanism by which s imple  d e s c r i p t i v e  

s t a t i s t i c s  such as t h e  mean, s t a n d a r d  d e v i a t i o n ,  e t c .  a r e  given meaning,  

on ly  t h o s e  v a r i a b l e s  w ith  app ro x im a te ly  normal d i s t r i b u t i o n  were inc luded  

in t h e  more s o p h i s t i c a t e d  a n a l y s i s .  These v a r i a b l e s  were number o f  r a i l  

l i n e s  w i th in  two m i l e s ;  d i s t a n c e  t o  t h e  n e a r e s t  logg ing  camp; l o c a l ,  s t a t e  

or  f e d e r a l  government f a c i l i t i e s ;  heavy i n d u s t r y ;  p o p u la t i o n  1900; 

po p u la t io n  1910; and p o p u la t io n  1920.

Three Types of  S i t e s  

The f i r s t  p a r t  o f  H ypothes is  9 m a in ta ined  t h a t  t h e r e  shou ld  be t h r e e  

ty p e s  of  s i t e s  on t h e  logg ing  f r o n t i e r :  camps,  i n t e r m e d i a t e  supply

c e n t e r s ,  and e n t r e p o t s .  The s i m p l i s t  o f  t h e s e  d i s t i n c t i o n s  ( t h a t  between 

camps and t h e  o t h e r  two ty p e s  o f  s i t e s )  was co n s id e re d  an a p r i o r i  given
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a t  t h e  beg inn ing  o f  t h i s  r e s e a r c h .  T h e re fo re ,  t h e y  were acknowledged as 

one component o f  t h e  f r o n t i e r  s e t t l e m e n t  system and a t t e n t i o n  was focused  

on t h e  problem of  d i s t i n g u i s h i n g  between in t e r m e d i a t e  supp ly  c e n t e r s  and 

e n t r e p o t s .

As d i s c u s s e d  in Chapter  5,  an a p r i o r i  c l a s s i f i c a t i o n  o f  th e  

s e t t l e m e n t s  grouped them as  e i t h e r  e n t r e p o t s  or  i n t e r m e d i a t e  supply  

c e n t e r s .  With t h i s  d i s t i n c t i o n  e s t a b l i s h e d ,  i t  could  be t e s t e d  by 

examining t h e  two groups t o  d e te rm in e  i f  th e y  were s i g n i f i c a n t l y  

d i f f e r e n t .  I f  th e y  d i f f e r e d ,  i t  cou ld  be i n f e r r e d  t h a t  t h e r e  were 

e n t r e p o t s  and in t e r m e d i a t e  supp ly  c e n t e r s  on t h e  logg ing  f r o n t i e r .

The nominal s c a l e  v a r i a b l e s  were i n v e s t i g a t e d  by an exam inat ion  o f  

t h e i r  f r e q u e n c i e s ,  h i s to g r a m s ,  and a c ro s s  t a b u l a t i o n  a n d /o r  a chi  square  

o f  s i t e  t y p e  by v a r i a b l e .  The nominal s c a l e  v a r i a b l e s  inc luded  were p o r t ,  

r e l a t i v e  o c c u p a t io n ,  ty p e  o f  n e a r e s t  w a te r ,  d i r e c t  l i n k  t o  homeland,  pos t  

o f f i c e ,  t y p e  o f  n e a r e s t  r a i l w a y ,  ty p e  o f  n e a r e s t  logg ing  camp, te rm inus  o f

a lo gg ing  r a i l o r a d ,  and t e rm in u s  o f  a main l i n e  r a i l r o a d .

The p o r t  v a r i a b l e  d i s p l a y e d  a c l e a r  d i s t i n c t i o n  between those  

s e t t l e m e n t s  t e n t a t i v e l y  c l a s s i f i e d  as i n t e r m e d i a t e  supp ly  c e n t e r s  and 

e n t r e p o t s .  As shown in Table 27,  a l l  o f  t h e  proposed e n t r e p o t s  were 

p o r t s ,  w h i le  only  4 (14 .8  per  c e n t )  o f  t h e  proposed in t e r m e d i a t e  supp ly  

c e n t e r s  were p o r t s ,  e s t a b l i s h i n g  t h a t  t h e r e  was a s i g n i f i c a n t  d i f f e r e n c e

between t h e  e n t r e p o t  and i n t e r m e d i a t e  supp ly  c e n t e r s  on th e  b a s i s  o f

p o s s e s s in g  p o r t  f a c i l i t i e s .
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TABLE 27 

CROSSTABULATION 

SETTLEMENTS BY PORT VARIABLE 

Por t

S e t t l e m e n t  Type___________  Absent P r e s e n t  Total

I n t e r m e d i a t e  Supply Cen te r  23 (85.1%) 4 (14.8%) 27 (100%)

E n t re p o t  0 6 (100%) 6 (100%)

2
C o n t i n u i ty  A djus ted  X = 13.0 

d f  = 1

X2 (0 .0 5 )  = 3 .84

F i s h e r ' s  Exact  Tes t  P = 0.0002

33

This d a t a  was f u r t h e r  exp lo red  th rough  t h e  use o f  s e v e ra l  

n o n -p a ra m e t r i c  s t a t i s t i c s ,  however,  because t h e  o v e r a l l  sample s i z e  was 

small  and because  more th a n  one c e l l  had v a lu es  l e s s  th a n  o r  equal t o  5,  

t h e  chi  s q u a re  t e s t  was no t  u sed .  The c o n t i n u i t y  a d j u s t e d  chi  s q u a r e ,  a 

chi  squa re  computed t o  a l low  f o r  t h e  c o n d i t i o n s  d e s c r i b e d  above,  was used 

t o  t e s t  t h e  n u l l  h y p o th e s i s  t h a t  t h e r e  was no r e l a t i o n s h i p  between t h e  two 

v a r i a b l e s  com pri s ing  t h e  t a b l e .  The F i s h e r ' s  e x a c t  t e s t  measured th e  

p r o b a b i l i t y  t h a t  t h e  d a t a  t a b l e  was c r e a t e d  by random p roces s  (B la lock  

1972, Downie and Heath 1974, Reynolds 1984, SAS I n s t i t u t e  1985b).

When t h e  measures were examined f o r  Table 27,  t h e  a d j u s t e d  chi  square  

r e j e c t e d  t h e  h y p o th e s i s  of  independence o f  a s s o c i a t i o n  a t  t h e  0 .05  l e v e l .  

Fur the rm ore ,  F i s h e r ' s  e x a c t  t e s t  i n d i c a t e d  t h a t  t h e r e  was on ly  a 0.0002 

p r o b a b i l i t y  t h a t  t h e  d i s t r i b u t i o n  in  th e  t a b l e  ocu r red  as  t h e  r e s u l t  o f  

random p r o c e s s e s .  The a p r i o r i  d i s t i n c t i o n s  between e n t r e p o t s  and
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supply  c e n t e r s  were s u b s t a n t i a t e d  based  on t h e s e  measures and th e  

f requency  d i s t r i b u t i o n  p r e s e n t e d  in  Table 27 .

The r e l a t i v e  occupa t ion  v a r i a b l e  d a t a  r e v e a le d  t h a t  s e t t l e m e n t s  

c l a s s i f i e d  as e n t r e p o t s  were l e s s  c l e a r l y  d i s t i n g u i s h e d  from t h o s e  

c l a s s i f i e d  as i n t e r m e d i a t e  supp ly  c e n t e r s .  All o f  t h e  e n t r e p o t s  e x i s t e d  

d u r in g  t h e  l a t e  n in e t e e n t h  c e n t u r y  th rough  t h e  e a r l y  t w e n t i e t h  c e n t u r y ,  

w h i le  only  51 p e r  c e n t  o f  t h e  i n t e r m e d i a t e  supply  c e n t e r s  e x i s t e d  

th ro u g h o u t  t h i s  same p e r i o d .  Some were e a r l i e r  ( 3 .7  pe r  c e n t ) ,  w hi le  

o t h e r s  (44 .2  p e r  c e n t )  were r e s t r i c t e d  t o  t h e  e a r l y  t w e n t i e t h  c e n t u r y .  

Hence, t h e r e  was some s i m i l a r i t y  between i n t e r m e d i a t e  supp ly  c e n t e r s  and 

e n t r e p o t s  (Table  2 8 ) .

R e l a t i v e  Occupation 

l a t e  19th l a t e  1 9 th / e a r1 y  20th Ear ly  20th Total

S e t t ! em en t

M e

TABLE 28

CROSSTABLULATION

SETTLEMENTS BY RELATIVE OCCUPATION

I n te r m e d i a t e  1

Supply C en te r  (3.7%) 

E n t r e p o t s  0

(51.8%)

6

14

(44.4%) (100%)

12

0

27

6

( 100%) ( 100%)

Cont ingency C o e f f i c i e n t  = 0 .35  

Contingency C o e f f i c i e n t  (max) = 0.70 

Cramer ' s  V = 0.38
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The d a t a  in  Table  28 were a l s o  examined with  t h e  con t ingency  

c o e f f i c i e n t  and Cramer ' s  V (Downie and Heath 1974, Reynolds 1984,  SAS 

I n s t i t u t e  1985b) .  These a r e  chi  squa re  based measures o f  a s s o c i a t i o n  

des igned  t o  be used with  a s s y m e t r i c  t a b l e s .  They range  from 0 t o  1,  with  

0 e q u a l l i n g  complete  independence and 1 e q u a l l i n g  complete  dependence.  

Fur therm ore ,  t h e  maximum v a lu e  o f  t h e  con t ingency  c o e f f i c i e n t  may be 

a d j u s t e d  t o  account  f o r  t h e  l e v e l  o f  assymetry  in t h e  t a b l e .  This 

exam inat ion  r e v e a le d  t h a t ,  in  te rm s  of  t h e  con t ingency  c o e f f i c i e n t ,  t h e  

va lues  in  t h e  t a b l e  were midway between com ple te ly  independen t  and 

com ple te ly  a s s o c i a t i v e .  Cramer 's  V a l s o  r e v e a le d  t h a t  t h e  d a t a  in  t h e  

t a b l e  were between independence and a s s o c i a t i o n .  In t h i s  l a t t e r  c a s e ,  t h e  

measure i n d i c a t e d  t h a t  t h e  d a t a  were c l o s e r  t o  independence than  t o  

a s s o c i a t i o n .  Thus ,  occupa t ion  d id  not  c l e a r l y  d i s t i n g u i s h  between 

e n t r e p o t s  and in t e r m e d i a t e  supp ly  c e n t e r s .

Next t h e  r e l a t i o n s h i p  between t h e  two h ypo the s ized  type s  o f  

s e t t l e m e n t s  and t h e  ty p e  o f  n e a r e s t  wa te r  was examined.  As Tab le 29 

i l l u s t r a t e s ,  t h i s  v a r i a b l e  i n t ro d u c e d  a n o t i c e a b l e  d i s t i n c t i o n  between th e  

two ty p e s  o f  s e t t l e m e n t .  For t h e  i n t e r m e d i a t e  supp ly  c e n t e r s ,  t h r e e  

roughly  equal  c a t e g o r i e s  ( s t r e a m s ,  r i v e r s ,  Great  Lakes)  c o n ta in ed  a l a r g e r  

number o f  s e t t l e m e n t s  th a n  t h e  o t h e r  two c a t e g o r i e s .  Most o f  t h e  

e n t r e p o t s  (8 3 .3  p e r  c e n t )  were a s s o c i a t e d  with  Grea t  Lakes.  The remaining 

e n t r e p o t  (which c o n s t i t u t e d  16.7 per  c e n t  of  t h e  sample)  was p robab ly  

a s s o c i a t e d  with  a Great  Lake and a r i v e r  mouth or  an in t e r d u n a l  l a k e .

Type of  n e a r e s t  w a te r ,  t h e n ,  upheld t h e  d i s t i n c t i o n  between e n t r e p o t s  and 

i n t e r m e d i a t e  supp ly  c e n t e r s .
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TABLE 29 

CROSSTABULATION 

SETTLEMENTS BY TYPE OF NEAREST WATER 

Type of  Neares t  Water 

Streams R ive r  Lake Grea t  Lake 2 or  more Total

S e t t l e m e n t

1X21
I n t e r m e d ia t e  8 9 2 6 2 27

Supply (29.6%) (33.3%) (7.4%) (22.2%) (7.4%) (100%)

Cen te rs

E n t r e p o t s  0 0 0 5 1 6

(83.3%) (16.7%) (100%)

Cont ingency C o e f f i c i e n t  = 0.49 

Contingency C o e f f i c i e n t  (max) = 0.70 

Cramer ' s  V = 0 .56

The c o n t ingency  c o e f f i c i e n t  and Cramer ' s  V i n d i c a t e d  t h a t  t h e r e  was 

some a s s o c i a t i o n  between s e t t l e m e n t  type  and ty p e  o f  n e a r e s t  w a te r ,  s i n c e  

both  were over  t h e  m idpo in ts  o f  t h e i r  ranges  f o r  t h i s  p a r t i c u l a r  t a b l e .  

Thus both  i n d i c a t e d  a s s o c i a t i o n  between s e t t l e m e n t  ty p e  and ty p e  o f  

n e a r e s t  w a t e r ,  r e v e a l i n g  d i s c e r n a b l e  d i f f e r e n c e s  between e n t r e p o t s  and 

i n t e r m e d i a t e  supp ly  c e n t e r s .

The nex t  v a r i a b l e  concerned d i r e c t  l i n k a g e  t o  t h e  homeland.  S ince  

t h i s  v a r i a b l e  was merely a r e f l e c t i o n  of  t h e  p o r t  v a r i a b l e ,  a t a b l e  

i d e n t i c a l  t o  Table  27 was p roduced .  Fur therm ore ,  t h e  c o n c lu s io n s  reached  

from t h e  exam ina t ion  o f  t h i s  v a r i a b l e  were t h e  same as t h o s e  reached in  

t h e  exam ina t ion  o f  t h e  p o r t  v a r i a b l e .  T h e re fo re ,  i t  i s  s a f e  t o  say t h a t
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e n t r e p o t s  were more d i r e c t l y  l i n k e d  t o  t h e  homeland th a n  were i n t e r m e d i a t e  

supp ly  c e n t e r s .

The pos t  o f f i c e  v a r i a b l e  was examined n e x t .  As can be seen in Table 

30,  a m a j o r i t y  o f  t h e  i n t e r m e d i a t e  supp ly  c e n t e r s  (62 .9  per  c e n t )  d id  not  

have pos t  o f f i c e s .  In c o n t r a s t ,  100 per  c e n t  o f  t h e  e n t r e p o t s  had pos t  

o f f i c e s .  On t h e  b a s i s  of  f requency  a lone  t h e r e  was a s i g n i f i c a n t  

d i f f e r e n c e  between e n t r e p o t s  and i n t e r m e d i a t e  supply  c e n t e r s ,  which was 

f u r t h e r  s u b s t a n t i a t e d  by t h e  c o n t i n u i t y  a d j u s t e d  chi  squa re  and F i s h e r ' s  

ex a c t  t e s t .  The chi  squa re  was s i g n i f i c a n t  a t  t h e  0 .05  l e v e l ,  i n d i c a t i n g  

t h a t  t h e  d a t a  d i s t r i b u t i o n  of  o b s e r v a t i o n s  in  t h e  t a b l e  were not  

in d e p e n d e n t .  The F i s h e r ' s  e x a c t  t e s t  i n d i c a t e d  t h a t  t h e  d i s t r i b u t i o n  

observed in  Tab le  30 had on ly  a 0 .007  p r o b a b i l i t y  o f  random o c c u r r e n c e .  

T h e r e f o re ,  in te rms o f  t h e  pos t  o f f i c e  v a r i a b l e ,  i n t e r m e d i a t e  supply  

c e n t e r s  and e n t r e p o t s  d i f f e r e d  s i g n i f i c a n t l y .

TABLE 30 

CROSSTABULATION 

SETTLEMENTS BY POST OFFICES 

Post  O f f i c e

P re s e n t  Total

10 27

(37.1%) (100%)

6 6

( 100%)

2
C o n t i n u i ty  Adjus ted X = 5.47 

d f  = 1

X2 (0 .05 )  = 3.84 

F i s h e r ' s  Exact Tes t  P = 0.007

S e t t l e m e n t  Type Absent

In t e r m e d ia t e  Supply 17

C en te r  (62.9%)

E n t r e p o t s  0



The ty p e  o f  n e a r e s t  r a i lw a y  a s s o c i a t e d  with  each s e t t l e m e n t  type  

r e v e a le d  some d i f f e r e n c e s  between t h e  two.  As shown in  Table 31,  main l i n e  

r a i lw a ys  were most f r e q u e n t l y  (74 pe r  ce n t )  a s s o c i a t e d  with  i n t e r m e d i a t e  

supp ly  c e n t e r s ,  fo l lowed  by logg ing  r a i l r o a d s  (1 8 .5  p e r  c e n t ) ,  and 

j u n c t i o n s  (7 .4  per  c e n t ) .  E n t r e p o t s  were most f r e q u e n t l y  a s s o c i a t e d  with  

j u n c t i o n s  (66 per  c e n t )  and m a in l i n e  r a i l r o a d s  (33 .3  p e r  c e n t ) .  This  

f requency  d a t a  rev ea led  t h a t  t h e r e  were some n o t i c e a b l e  d i f f e r e n c e s  

between t h e  ty p e  o f  r a i lw a y s  a s s o c i a t e d  with  e n t r e p o t s  v e r su s  t h o s e  

a s s o c i a t e d  with  i n t e r m e d i a t e  supp ly  c e n t e r s .  This  was f u r t h e r  born ou t  by 

t h e  con t ingency  c o e f f i c i e n t  and Cramer 's  V. The con t ingency  c o e f f i c i e n t  

was well  over  h a l f  way t o  i t s  maximum v a l u e ,  i n d i c a t i n g  t h a t  t h e  da ta  

tended  toward complete a s s o c i a t i o n .  Cramer ' s  V a l s o  i n d i c a t e d  t h a t  t h e  

d a t a  tended  toward a s s o c i a t i o n ,  a b e i t  no t  as  s t r o n g l y  as t h e  con t ingency  

c o e f f i c i e n t .  T h e r e f o re ,  on t h e  b a s i s  o f  t h e  n e a r e s t  r a i lw a y  v a r i a b l e ,  

e n t r e p o t s  and in t e r m e d i a t e  supply  c e n t e r s  were de te rm ined  t o  be s e p a r a t e .
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TABLE 31

CROSSTABULATION

SETTLEMENTS BY TYPE OF NEAREST RAILWAY

N eares t  Railway

Logging M ain l ine  J u n c t i o n  Total

S e t t l e m e n t  Type

In t e r m e d i a t e  Supply 

Centers (18.5%) (74.0%) (7.4%) (100%)

5 20 2 27

E n t r e p o t s 0 2 6

(33.3%) (66.6%) (100%)

Contingency C o e f f i c i e n t  = 0.51 

Cont ingency C o e f f i c i e n t  (max) = 0 .70 

Cramer ' s  V = 0 .60

The ty p e  o f  logg ing  camp n e a r e s t  each o f  t h e  s e t t l e m e n t s  d id  not 

revea l  as  many d i f f e r e n c e s  between t h e  two ty p e s  o f  s e t t l e m e n t s  as  did  

some o f  t h e  o t h e r  v a r i a b l e s .  In g e n e r a l ,  both e n t r e p o t s  and i n t e r m e d i a t e  

supp ly  c e n t e r s  were most c l o s e l y  l o c a t e d  nea r  unknown camps, fo l lowed  by 

r a i lw a y  camps and r i v e r  d r i v e  camps (Table 3 2 ) .  The con t ingency  

c o e f f i c i e n t  was l e s s  than  hal fway  between 0 and 0 .70  (max) i n d i c a t i n g  a 

t endency  towards  independence  r a t h e r  than  a s s o c i a t i o n  between th e  two 

v a r i a b l e s .  Cramer 's  V sup p o r ted  t h e  con t ingency  c o e f f i c i e n t ,  p ro v id in g  

f u r t h e r  ev id en ce  t h a t  t h e  two ty p e s  of  s e t t l e m e n t s  cou ld  not  be 

d i f f e r e n t i a t e d  th rough  r e f e r e n c e  t o  ty p e  o f  n e a r e s t  logg ing  camp.
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TABLE 32 

CROSSTABULATION 

SETTLEMENTS BY NEAREST LOGGING CAMP

Neares t  Logging Camp

S e t t l e m e n t  Type

In t e r m e d ia t e  Supply

Cente rs

E n t re p o t s

Unknown

17

(62.9%)

3

(50%)

Rive r  Drive Railway Total

1

(3.7%)

1

(16.7%)

9 27

(38.3%) (100%)

(33.3%) (100%)

Contingency C o e f f i c i e n t  = 0.21 

Contingency C o e f f i c i e n t  (max) = 0.70 

Cramer 's  V = 0.21

The s e t t l e m e n t s  were a l s o  e v a l u a t e d  as t o  whether  o r  not  they  were 

t h e  te rm inus  of  a logg ing  r a i l w a y .  As Table  33 i l l u s t r a t e s ,  l i t t l e  

d i f f e r e n c e  was d i s c e r n a b l e  between e n t r e p o t s  and i n t e r m e d i a t e  supply  

c e n t e r s .  None (100 per  c e n t )  o f  t h e  e n t r e p o t s  were t h e  te rm inus  o f  a 

known logg ing  r a i l r o a d ,  nor  were most (8 8 .9  p e r  c e n t )  o f  t h e  i n t e r m e d i a t e  

supp ly  c e n t e r s .  This  was suppor ted  by t h e  c o n t i n u i t y  a d j u s t e d  chi  s q u a r e ,  

which was not  s i g n i f i c a n t  a t  t h e  0 .0 5  l e v e l ,  and by F i s h e r ' s  e x a c t  t e s t ,  

which i n d i c a t e d  t h a t  t h i s  d i s t r i b u t i o n  was a t t r i b u t a b l e  t o  random 

p r o c e s s e s .



TABLE 33 

CROSSTABULATION 

SETTLEMENTS BY TERMINUS OF LOGGING RAILWAY

Terminus o f  Logging Railway

S e t t l e m e n t  Type

In t e r m e d ia t e  Supply

Cente rs

E n t r e p o t s

C o n t i n u i ty  Adjus ted  X = .0005 

d f  = 1

X2 (0 .0 5 )  = 3.84 

F i s h e r ' s  Exact Tes t  P = 1.00

Absent

24

(88.9%)

6

( 100%)

P re s e n t

3

( 1 1 . 1%)

0

Total

27

( 100%)

6

( 100%)

The f i n a l  nominal s c a l e  v a r i a b l e  was whether o r  not  th e s e  s e t t l e m e n t s  

were t h e  t e rm in u s  of  a main l i n e  r a i l w a y .  A na ly s i s  r e v e a le d  some 

d i f f e r e n c e s  between t h e  two ty p e s  o f  s e t t l e m e n t s  in t h a t  none (100 per  

c e n t )  o f  t h e  i n t e r m e d i a t e  supp ly  c e n t e r s  were l o c a t e d  a t  t h e  t e rm in u s  o f  a 

main l i n e  r a i lw a y  w hi le  h a l f  (50 p e r  ce n t )  of  t h e  e n t r e p o t s  were (Table 

3 4 ) .  This  i n t e r p r e t a t i o n  o f  f requency  d i s t r i b u t i o n  was f u r t h e r  sup p o r ted  

by a c o n t i n u i t y  a d j u s t e d  chi  squa re  which was s i g n i f i c a n t  a t  t h e  0 .05  

l e v e l .  Moreover,  F i s h e r ' s  ex a c t  t e s t  r e v e a le d  t h a t  t h e  d i s t r i b u t i o n  

observed in  Table  34 had only  a 0 .003  p r o b a b i l i t y  o f  random o c c u r r e n c e .  

T h e r e f o re ,  t h e  a n a ly se s  o f  t h i s  v a r i a b l e  s u b s t a n t i a t e d  t h e  premise t h a t  

e n t r e p o t s  and in t e r m e d i a t e  supply  c e n t e r s  were s e p a r a t e  and d i s t i n c t  

phenomena.
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TABLE 34 

CROSSTABULATION 

SETTLEMENTS BY TERMINUS OF MAIN LINE RAILWAY

Terminus of  Main Line Railway

S e t t l e m e n t  Type

I n t e r m e d ia t e  Supply

Cente rs

E n t rep o ts

C o n t i n u i ty  Adjus ted  X2 = 9.41 

d f  = 1

X2 (0 .0 5 )  = 3.84 

F i s h e r ' s  Exact Tes t  P= 0.003

Absent

27

( 100%)

3

(50%)

P re s e n t

3

(50%)

Total

27

( 100%)

6

( 100%)

The nominal s c a l e  v a r i a b l e s  suppor ted  t h e  p r o p o s i t i o n  t h a t  t h e r e  were 

d i f f e r e n c e s  among th e  s e t t l e m e n t s  which a l low  t h e i r  c l a s s i f i c a t i o n  as 

e i t h e r  i n t e r m e d i a t e  supply  c e n t e r s  o r  e n t r e p o t s ,  w i th  s i x  out  o f  e i g h t  

nominal v a r i a b l e s  f u l l y  s u p p o r t i n g  t h e  p r o p o s i t i o n .

Continuous V ar ia b l e s

Continuous v a r i a b l e s  were used in t h i s  a n a l y s i s  on ly  i f  t h e y  were 

app rox im ate ly  normal ly  d i s t r i b u t e d .  The number of  r a i l  l i n e s  w i th in  two 

m i l e s ;  d i s t a n c e  t o  th e  n e a r e s t  logg ing  camp; l o c a l ,  s t a t e ,  and f e d e r a l  

government f u n c t i o n s ;  heavy i n d u s t r y ;  p o p u la t io n  1900; p o p u la t io n  1910; 

and p o p u la t i o n  1920 were t h e  v a r i a b l e s  s a t i s f y i n g  t h i s  s t i p u l a t i o n .  As 

with  t h e  nominal s c a l e  v a r i a b l e s ,  t h e  methodology in  t h i s  s e c t i o n  focused
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on d i s t i n g u i s h i n g  between p ro b a b le  e n t r e p o t s  and p ro b a b le  i n t e r m e d i a t e  

supp ly  c e n t e r s .

D is c r im in an t  a n a l y s i s  examined t h e  con t inuous  v a r i a b l e s  o f  t h e  two 

groups a l low ing  both groups t o  be examined s im u l ta n e o u s ly  with  r e s p e c t  t o  

s e v e ra l  v a r i a b l e s .  One o f  t h e  more im por tan t  a s p e c t s  o f  t h i s  methodology 

was t h a t  i t  no t  only  ana lyzed  t h e  two groups with  r e s p e c t  t o  t h e i r  

co h es iv e n es s  as groups but  a l s o  i n d i c a t e d  t h o s e  members o f  each group 

which might  be more a p p r o p r i a t e l y  c l a s s i f i e d  i n t o  t h e  o t h e r  g roup .  This 

a f fo rd e d  a more comprehensive check on th e  whole c l a s s i f i c a t i o n  scheme 

than  d id  t h e  methods used e a r l i e r  with  t h e  nominal s c a l e  v a r i a b l e s  (Klecka 

1980, SAS I n s t i t u t e  1985b).

The d i s c r i m i n a n t  a n a l y s i s  r e s u l t s  g e n e r a l l y  conf irmed  th e  a p r i o r i  

c l a s s i f i c a t i o n  o f  t h e  s e t t l e m e n t s .  All o f  t h e  s e t t l e m e n t s  (100 p e r  c e n t )  

c l a s s i f i e d  as i n t e r m e d i a t e  supply  c e n t e r s  remained c l a s s i f i e d  as such .  

Likewise most (66 .6  pe r  c e n t )  o f  t h e  s e t t l e m e n t s  p r e v i o u s l y  c l a s s i f i e d  as 

e n t e r p o t s  remained so c l a s s i f i e d .  Two o f  t h e  e n t r e p o t s  were r e c l a s s i f i e d  

as i n t e r m e d i a t e  supply  c e n t e r s :  Nahma and Rapid R ive r  (Table 3 5 ) .
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TABLE 35 

DISCRIMINANT ANALYSIS RESULTS 

RECLASSIFICATION

From__________  _To_________________________

I n t e r m e d ia t e  Supply E n t repo t

C en te r

27 0

( 100%)

2 4

(33.3%) (66.6%)

S e t t l e m e n t s  r e c l a s s i f i e d  as I n t e r m e d ia t e  Supply C e n te r s :  Nahma

Rapid River

S ince  Nahma and Rapid R ive r  were r e c l a s s i f i e d ,  th e y  were examined 

more c l o s e l y  t o  a s c e r t a i n  i f  t h e r e  were any r e a d i l y  a p p a re n t  reasons  why

t h i s  o c c u r r e d .  Of t h e  tw o ,  Rapid R ive r  had t h e  h ig h e r  p o s t e r i o r  

p r o b a b i l i t y  o f  be long ing  t o  t h e  i n t e r m e d i a t e  supply  c e n t e r  g roup .  A c l o s e

exam ina t ion  o f  t h e  v a r i a b l e s  r e v e a l e d  t h a t  Rapid River had lower 

p o p u la t i o n  co u n t s  (p o p u la t i o n  1900, 1910, 1920) than  d id  th e  o t h e r  

e n t r e p o t s ,  w ith  t h e  e x c e p t io n  of  Nahma. In t h e  absence  o f  d i r e c t  census 

d a t a  f o r  Rapid River  an averaged  township  p o p u la t io n  f i g u r e  was used .

Thus,  t h e  p o p u la t io n  d a t a  f o r  Rapid River was p robab ly  not  r e p r e s e n t a t i v e  

o f  t r u e  s i z e .  Moreover,  Rapid R ive r  was a l s o  one o f  t h e  l e a s t  well 

documented e n t r e p o t s  with  r e s p e c t  t o  t h e  o t h e r  v a r i a b l e s .  No d a t a  were

a v a i l a b l e  f o r  heavy i n d u s t r y  and l o c a l ,  s t a t e ,  f e d e r a l  government

I n t e r m e d ia t e  Supply

Center

E n t repo t
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f a c i l i t i e s ,  r e s u l t i n g  in  ze ro  e n t r i e s .  Hence, Rapid R i v e r ' s  i n c o r r e c t  

r e c l a s s i f i c a t i o n  o ccu r red  because  o f  m iss ing  o r  u n d e r r e p re s e n t e d  d a t a .

Nahma's r e c l a s s i f i c a t i o n  r e f l e c t e d  some o f  t h e  same reasons  as Rapid 

R i v e r ' s ,  a l though  i t s  p o s t e r i o r  p r o b a b i l i t y  (0 .74 )  o f  be long ing  t o  t h e  

i n t e r m e d i a t e  supply  c e n t e r  group was not  n e a r l y  as s t r o n g  as Rapid 

R i v e r ' s .  As with  Rapid R iv e r ,  Nahma's p o p u la t io n  was recorded  us ing  t h e  

township  ave ra g in g  method,  which r e s u l t e d  in  an u n d e r r e p r e s e n t a t i o n  o f  i t s  

p o p u l a t i o n .  Although Nahma was well  r e p r e s e n t e d  on a number o f  v a r i a b l e s ,  

many o f  t h e s e  were not  used in  t h e  a n a l y s i s  because  th e y  were not 

app rox im ate ly  normal ly  d i s t r i b u t e d  f o r  t h e  sample as a whole .  Hence, 

w h i le  t h e  d a t a  was p r e s e n t  f o r  Nahma, t h e  b eh av io r  o f  c e r t a i n  v a r i a b l e s  

w i th in  t h e  sample as a whole p rec lu d ed  i t s  i n c l u s i o n  in  th e  f i n a l  

a n a l y s i s .  T h e r e f o re ,  m i s s c l a s s i f i c a t i o n  was a t t r i b u t a b l e  t o  

u n d e r r e p r e s e n t a t i o n  on t h e  p o p u la t i o n  v a r i a b l e s  and because  v a r i a b l e s  on 

which Nahma was well r e p r e s e n t e d  d id  not meet th e  c r i t e r i o n  of  

app ro x im a te ly  normal d i s t r i b u t i o n  f o r  t h e  sample as a whole .  In terms o f  

s e t t l e m e n t  c o m p o s i t io n ,  t h e  lo g g in g  f r o n t i e r  was c h a r a c t e r i z e d  as 

p r e d i c t e d  in  Hypothes is  9 .

A H ie ra rchy  of  S e t t l e m e n t s

The second p a r t  o f  H ypothes is  9 m a in ta ined  t h a t  t h e  logg ing  f r o n t i e r  

was c h a r a c t e r i z e d  by a h i e r a r c h y  o f  s e t t l e m e n t s ,  w ith  camps be ing  th e  most 

numerous fo l low ed  by i n t e r m e d i a t e  supply  c e n t e r s  and e n t r e p o t s .  This 

p r o p o s i t i o n  was i n i t i a l l y  ad d re s s e d  us ing  th e  pooled sample o f  s i t e s  from 

t h e  s tudy  a r e a ,  which r e s u l t e d  in  a count  o f  6 e n t r e p o t s ,  27 i n t e r m e d i a t e  

supply  c e n t e r s  and 194 logg ing  camps.  I f  a l l  p o t e n t i a l  camps had been 

inc luded  r a t h e r  than  on ly  t h o s e  o f  known t e m p o r a l / t e c h n o l o g i c a l
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a f f i l i a t i o n ,  t h e  number of  lo g g in g  camps would have been 444.  Based on 

t h i s  i n i t i a l  d a t a ,  t h e  second p a r t  o f  Hypothes is  9 was uphe ld .  F u r th e r  

exam inat ion  o f  t h i s  q u e s t i o n  was pursued  by grouping t h e  camps, e n t r e p o t s  

and in t e r m e d i a t e  supp ly  c e n t e r s  acc o rd in g  t o  t e m p o r a l / t e c h n o l o g i c a l  

a s s o c i a t i o n s .

R iver  Drive Era

There were 45 v e r i f i a b l e  r i v e r  d r i v e  camps in  t h e  s tudy  a r e a .  T he i r  

modal decade was between 1881 and 1890,  w i th  most (40) of  t h e  sample 

o c c u r r in g  between 1871 and 1900 ( s e e  Hypothes is  4 ) .  All o f  t h e  e n t r e p o t s  

under c o n s i d e r a t i o n  were e i t h e r  in  e x i s t a n c e  b e f o r e  t h i s  p e r io d  or  

e s t a b l i s h e d  d u r in g  i t .  Twelve o f  t h e  i n t e r m e d i a t e  supp ly  c e n t e r s  e x i s t e d  

b e fo re  t h e  p e r io d  (3) or  came i n t o  e x i s t a n c e  du r ing  i t  ( 9 ) .  Thus,  t h e

h i e r a r c h y  proposed f o r  t h e  logg ing  f r o n t i e r  was uphe ld  with  r e s p e c t  t o  t h e
/

r i v e r  d r i v e  e r a .

Railway Era

A s i m i l a r  a n a l y s i s  s t u d i e d  t h e  r a i lw a y  t e m p o r a l / t e c h n o l o g i c a l  

a s s o c i a t i o n .  In t h i s  c a s e  t h e  tempora l  c o n t ro l  on t h e  logg ing  camp sample 

was l e s s  comple te  than  t h a t  o f  t h e  r i v e r  d r i v e  camps s i n c e  about  63 per  

c e n t  (94) o f  t h e  r a i lw a y  camps could  not  be s p e c i f i c a l l y  d a t e d .  T h ere fo re  

t h e  a n a l y s i s  was r e s t r i c t e d  t o  t h a t  segment o f  t h e  sample where t h e r e  was 

temporal  c o n t r o l .  Of t h i s  group 14 (25 p e r  c e n t )  d a t e d  b e fo re  1900,  

o v e r l a p p in g  w i th  p a r t  o f  t h e  r i v e r  d r i v e  sample .  The remainder o f  t h e  

sample (41/75 p e r  c e n t )  o c c u r re d  a f t e r  1900. All s i x  o f  t h e  e n t r e p o t s  

e x i s t e d  th ro u g h o u t  t h i s  p e r i o d .  F i f t e e n  (15) i n t e r m e d i a t e  supply  c e n t e r s  

developed  r a i s i n g  th e  t o t a l  o f  i n t e r m e d i a t e  supp ly  c e n t e r s  t o  25 .
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These r e s u l t s  suppor ted  Hypothes is  9.  The i n t e r m e d i a t e  supp ly  c e n t e r  

f r equency  i n i t i a l l y  appeared  t o  be l a r g e  f o r  t h e  number o f  camps in  t h e  

s tudy  a r e a .  I f  t h e  pre-1900  ra i lw a y  camps were in c lu d e d ,  t h e  number of  

camps in c r e a s e d  t o  55.  While t h i s  s t i l l  seemed a b i t  small f o r  t h e  number

o f  i n t e r m e d i a t e  supply  c e n t e r s ,  i t  should  be remembered t h a t  most (63 per

c e n t )  o f  t h e  known ra i lw a y  camps were not  inc luded  in  t h i s  a n a l y s i s  

because t h e r e  was no s p e c i f i c  temporal  in fo rm a t io n  a v a i l a b l e .  I t  was a l s o  

no ted t h a t  t h e r e  was a l a r g e  group (250) o f  unknown camps.  Presumably a

number o f  t h e s e  were r a i lw a y  camps (and r i v e r  d r i v e )  which ,  had temporal

in fo rm a t io n  been a v a i l a b l e ,  would have r a i s e d  t h e  t o t a l  number o f  camps 

p r e s e n t  in  both  sam ples .  Moreover,  s i n c e  e n t r e p o t s  and i n t e r m e d i a t e  

supp ly  c e n t e r s  were more v i s i b l e  in  t h e  d a t a ,  t h e i r  numbers p robab ly  were 

more a c c u r a t e l y  r e p r e s e n t e d  th a n  th o s e  o f  t h e  camps.  All t h i n g s  

c o n s i d e r e d ,  Hypothes is  9 was suppor ted  by t h i s  a n a l y s i s .

H ypothes is  9,  t h e r e f o r e ,  has been s a t i s f i e d  both in terms of  

s e t t l e m e n t  com posi t ion  and in  te rm s  of  s e t t l e m e n t  h e i r a r c h y .  Not only  

were t h r e e  ty p e s  o f  s i t e s  dem onst ra tead  t o  e x i s t  on t h e  logg ing  f r o n t i e r ,  

bu t  a l s o  t h e i r  ar rangement cor responded  t o  t h e  p r e d i c t e d  h e i r a r c h y .  I t  i s  

now a p p r o p r i a t e  t o  c o n s id e r  a d d i t i o n a l  hypotheses  which add res s  t h e  

in d i v i d u a l  t y p e s  o f  s e t t l e m e n t s  found on t h e  logg ing  f r o n t i e r .

Hypothes is  10

I n t e r m e d ia t e  supp ly  c e n t e r s  w i l l  be camp o r i e n t e d  and fu n c t i o n  t o  supply 

t h e  s u b s i s t e n c e  and t e c h n o l o g i c a l  needs o f  t h e  lo gg ing  camp as well as 

p rov ide  t r a n s p o r t a t i o n / c o m m u n ic a t io n  l i n k s  with  t h e  e n t r e p o t  and v a r ious  

pe rsona l  g o o d s / s e r v i c e s  f o r  t h e  w orke rs .  When camp l o c a t i o n s  move 

i n t e r m e d i a t e  supp ly  c e n t e r s  w i l l  move or  cease  t o  e x i s t .
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Missing o r  i d i o s y n c r a t i c  d a t a  posed s p e c ia l  problems in d e a l in g  with 

t h i s  h y p o t h e s i s .  In some c a s e s ,  ad ju s tm en t s  were made t o  t h e  q u a n t i t a t i v e  

d a t a  o r  t o  t h e  ty p e  o f  q u e s t i o n s  t h e  q u a n t i t a t i v e  d a t a  were used t o  

a d d r e s s .  In o t h e r  ca se s  s u b j e c t i v e  d a t a  had t o  be s u b s t i t u t e d  f o r  o r  used 

in  c o n j u c t io n  with  q u a n t i t a t i v e  d a t a  in  o rd e r  t o  a d e q u a te ly  add res s  a 

t o p i c .

Camp O r i e n t a t i o n ,  Goods and S e rv ic e s  

Hypothes is  10 m a in ta ined  t h a t  i n t e r m e d i a t e  supply  c e n t e r s  would be 

camp o r i e n t e d  t o  f u n c t i o n  a lmost  e x c l u s i v e l y  t o  p r o v i s io n  logg ing  camps 

and p rov ide  t r a n s p o r t a t i o n / c o m m u n ic a t io n  l i n k s  with  t h e  o u t s i d e  w or ld .

This p r o p o s i t i o n  was g e n e r a l l y  suppor ted  by t h e  r e s u l t s  o f  t h e  a n a l y s i s  

(Tab le 3 6 ) .  In terms o f  t r a n s p o r t a t i o n ,  most (23/85 p e r  c e n t )  of  th e  

i n t e r m e d i a t e  supply  c e n t e r s  were l o c a t e d  on a r a i l  l i n e .  Four (15 per  

c e n t )  were not  l o c a t e d  on r a i l  l i n e s  and ranged between 0.88 t o  4 .5  m i les  

from th e  n e a r e s t  r a i l  l i n e .  Fur the rm ore ,  t h e  t h r e e  most d i s t a n t  o f  t h e s e  

had no r a i lw a y  s t a t i o n ,  which p rec luded  t h e  p o s s i b i l i t y  t h a t  th e y  could 

have been connec ted  t o  t h e  main l i n e  by a s p u r .  The a v a i l a b l e  da ta  

i n d i c a t e d  t h a t  one o f  t h e s e  s e t t l e m e n t s  was most l i k e l y  a s s o c i a t e d  with  

t h e  e a r l i e r  r i v e r  d r i v e  e r a  and was abandoned b e fo re  t h e  r i s e  o f  t h e  

ra i lw ay  logg ing  e r a .  While t h e  o t h e r  two s e t t l e m e n t s  da ted  t o  t h e  ra i lw ay  

e r a  t h e r e  was no d a t a  t o  i n d i c a t e  t h a t  t h e y  were any c l o s e r  t o  r a i l  l i n e s .  

Perhaps t h e  l i n e  or  spur  on which th e y  were l o c a t e d  was t o r n  up b e fo re  i t  

was recorded  on any g e n e r a l l y  a v a i l a b l e  map o r  o t h e r  w r i t t e n  s o u r c e s .  In 

s p i t e  of  t h e s e  f o u r  anomalous c a s e s ,  Hypothes is  10 was s u p p o r te d .
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TABLE 36 

INTERMEDIATE SUPPLY CENTERS 
ASSOCIATED ACTIVITIES

A c t i v i t y / C h a r a c t e r i s t i c  

D is tance  t o  Neares t  Railway

Type of  N eares t  Railway

Railway S t a t i o n  

Other Railway F a c i l i t i e s  

General S to r e

Post  O f f ice

Saloon/Hote l /Whorehouse

S p e c i a l i z e d  R e ta i l

L o c a l / S t a t e / F e d e r a l  Govt.

Heavy I n d u s t ry  

Light  I n d u s t r y / S e r v i c e

Value

Located on 
0 .88 m i .
2.50  m i . 
4 .00  m i .
4.50 m i . 
Mai n l i  ne 
Logging 
J u n c t io n  
P re sen t  
Absent 
P re s e n t  
Absent 
None

1
2
4

P resen t
Absent
None

1
3
4

None
1
2
3

None
1
2
4

None
1
2

None
1
2
3
5 

10

Number

23 
1 
1 
1 
1

20
5
2

24
3
4

23
19 

4 
3 
1

10
17
22

3
1
1

23
2
1
1

21
3
1
2

23
3
1

20 
1 
2 
1 
2 
1

P ercen t

8 .5
3 .7
3 .7
3 .7
3 .7

74.0  
18.5

7.4 
88 .9
11.1
14.8  
85 .2
70.0
14.8
11 .1

3.7
37.1
62.9  
81 .4
11 . 1

3.7
3.7

85 .0
7 .4
3.7
3.7 

77 .8
11 . 1

3.7
7 . 4

85.0
11 . 1

3.7  
74 .0

3 .7
7.4
3.7
7.4
3.7
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A c t i v i t y / C h a r a c t e r i s t i c  

Lumber M i l l s

TABLE 36 ( c o n t ' d . )  

Val ue Number P ercen t

None 18
4
2
2

66.6
14.8

7.4
7.4
3.7

77.8
14.8

3.7
3.7 

29.6 
33.3

7.4 
22.2

7 .4

1
2
3
4

R e t a i l /W h o le s a l e  Timber Agents None 2
1
2
5

Type of  N eares t  Water Streams 
Major River 
Lake
Grea t  Lake

8
9
2
6

Two o f  t h e  Above 2

The f a c t  t h a t  most o f  t h e  i n t e r m e d i a t e  supply  c e n t e r s  were l o c a t e d  on 

r a i l  l i n e s  and had r a i lw a y  s t a t i o n s  i n d i c a t e d ,  i n f e r e n t i a l l y ,  t h a t  th e y  

were a l s o  com munica t iona l ly  well con n ec ted .  I t  was assumed t h a t  th e  pos t  

o f f i c e  v a r i a b l e  would more s t r o n g l y  su p p o r t  t h e  h y p o th e s i s  o f  

c o n n e c t i v i t y ,  y e t  on ly  37.1 pe r  c e n t  o f  t h e  i n t e r m e d i a t e  supply c e n t e r s  

had pos t  o f f i c e s ,  a f i n d i n g  which seemed somewhat c o n t r a d i c t o r y . However, 

an exam ina t ion  o f  r e l e v a n t  h i s t o r i c a l  and demographic d a t a  c l e a r e d  th e  

c o n t r a d i c t i o n s .  F i r s t ,  s e t t l e m e n t s  w i thou t  p o s t  o f f i c e s  were s m a l l e r  and 

c on ta ined  fewer o t h e r  a c t i v i t i e s  th a n  th o s e  with  pos t  o f f i c e s .  T h e r e f o re ,  

t h e  p resence  of  a p o s t  o f f i c e  r e l a t e d  t o  t h e  number o f  o t h e r  a c t i v i t i e s  

p r e s e n t  in  t h e  s e t t l e m e n t  r a t h e r  th a n  t o  i t s  l o c a t i o n  on a r a i l  l i n e .

Secondly ,  h i s t o r i c a l  ev idence  re v e a le d  t h a t  some i n t e r m e d i a t e  supply  

c e n t e r s  r e c e iv e d  t h e i r  mail from an a d j a c e n t  i n t e r m e d i a t e  supply  c e n t e r  

which had a p o s t  o f f i c e .  T h e r e f o re ,  having fewer pos t  o f f i c e s  than  

s e t t l e m e n t s  was t h e  norm and d id  not  i n d i c a t e  m iss in g  d a t a  (Reimann 1982).

F i n a l l y ,  t h e  demographics o f  t h e  lo g g e r s  in f l u e n c e d  t h e  r o l e  o f  pos t  

o f f i c e s .  The lumber jack p o p u la t i o n  was t y p i c a l l y  d e s c r i b e d  as a p o l y g l o t ,
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m u l t i - e t h n i c  group with  l i t t l e  formal e d u c a t i o n .  Given t h i s  d e s c r i p t i o n ,  

i t  may be i n f e r r e d  t h a t  even though th e y  were t h e  l a r g e s t  p o p u la t io n  on 

t h e  f r o n t i e r ,  t h e y  had l i t t l e  use f o r  p o s ta l  s e r v i c e .  Communication 

between t h e  company and t h e  camp s u p e r i n t e n d e n t  could  be t r a n s m i t t e d  along 

th e  r a i l  l i n e s  t o  any i n t e r m e d i a t e  supply  c e n t e r s  with  a ra i lw ay  s t a t i o n  

s in c e  t h e  r a i lw a y  companies and logg ing  companies were u s u a l l y  one and t h e  

same. From t h e r e  messages would be c a r r i e d  t o  th e  camps.  Hence, only  

s e t t l e m e n t s  with  a c t i v i t i e s  o t h e r  than  s e r v i c e  as a r a i l h e a d  f o r  logg ing  

companies were c a n d i d a t e s  f o r  d i r e c t  p o s ta l  s e r v i c e  (Bohn 1937, Draper 

1930, Dye 1975, H ulber t  1960,  Reimann 1982, Wells 1978) .

Another r o l e  of  t h e  i n t e r m e d i a t e  supply  c e n t e r  was p rov id ing  f o r  t h e  

s u b s i s t e n c e  and t e c h n o l o g i c a l  needs of  t h e  logg ing  camps and p ro v id in g  

personal  g o o d s / s e r v i c e s  f o r  t h e  l o g g e r s .  The d a t a  r e v e a le d  t h a t  30 per  

c e n t  of  t h e  i n t e r m e d i a t e  supp ly  c e n t e r s  c o n ta in ed  one o r  more genera l  

s t o r e s  and 15 p e r  c e n t  o f  t h e  i n t e r m e d i a t e  supp ly  c e n t e r s  c o n ta in ed  

s p e c i a l i z e d  r e t a i l  a c t i v i t i e s .  General s t o r e s  provided  a v a r i e t y  of  goods 

and s e r v i c e s  not  only  t o  t h e  lo g g e r s  but  a l s o  to  lo c a l  i n h a b i t a n t s  and not 

only so ld  a v a r i e t y  o f  p r o d u c t s ,  b u t  a l s o  served  as p o s t  o f f i c e s ,  banks ,  

and o c c a s i o n a l l y  r a i lw a y  s t a t i o n s .  S p e c i a l i z e d  r e t a i l  a c t i v i t i e s  ( e . g .  

shops s p e c i a l i z i n g  in a l i m i t e d  range  o f  p ro d u c t s )  by d e f i n i t i o n  were 

focused  on t h e  unique needs o f  t h e i r  m a rk e t s .  I t  was s u r p r i s i n g ,  in 

g e n e r a l ,  t h a t  s p e c i a l i z e d  r e t a i l  a c t i v i t i e s  o c c u r r e d  even i n f r e q u e n t l y  in 

i n t e r m e d i a t e  supp ly  c e n t e r s .  Moreover,  given th e  m u l t i p l e  r o l e s  p layed  by 

t h e  genera l  s t o r e ,  i t  might  be expec ted  t h a t  th e y  would be more p r e v a l e n t  

than  th e  d a t a  i n d i c a t e d .  There  were se v e ra l  r easons  why t h i s  was not  th e  

c a s e .
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F i r s t ,  a l l  i n t e r m e d i a t e  supp ly  c e n t e r s  were not  e q u a l .  Some 

c o n ta in ed  a v a r i e t y  o f  a c t i v i t i e s  w h i le  o t h e r s  a p p a r e n t l y  served  only  as 

r a i l h e a d s  f o r  nearby  lo gg ing  o p e r a t i o n s .  Although t h e r e  was no d i r e c t  

ev idence  as  t o  how t h i s  p a t t e r n  deve loped ,  h i s t o r i c a l  d a t a  al lowed some 

s p e c u l a t i o n .  One e x p l a n a t i o n  r e l a t e s  t o  t h e  p re sen ce  o f  farming in t h e  

s tudy  a r e a .  S h o r t l y  a f t e r  t h e  logg ing  boom began fa rm ers  moved in  and 

began farming th e  c u t  over  l a n d s .  The t im be r  companies encouraged such 

a c t i v i t y  s i n c e  i t  gave them a nearby  source  o f  f r e s h  food f o r  t h e  camps. 

The fa rmers  a l s o  b e n e f i t e d  from t h i s  symbio t ic  r e l a t i o n s h i p  because th e y  

were ab l e  t o  p r o f i t a b l y  farm marginal  l a n d ,  knowing t h a t  they  would g e t  

t h e i r  a sk ing  p r i c e s  from t h e  lo g g in g  companies.  I t  was surmised t h a t  

t h o s e  i n t e r m e d i a t e  supply  c e n t e r s  which co n ta in e d  a g r e a t  number o f  

a c t i v i t i e s  were a l s o  th e  c e n t e r s  o f  farming in th e  a r e a .  Hence, th e y  had 

a s t e a d y  y e a r - ro u n d  p o p u la t i o n  which formed a market  base  t o  su p p o r t  a 

number of  economic a c t i v i t i e s  (Karamanski 1984).

Secondly ,  some i n t e r m e d i a t e  supp ly  c e n t e r s  were l o c a t e d  n e a r e r  t o  

a r e a s  of  h ig h e r  d e n s i t y  lo g g in g  th a n  o t h e r s .  When t h e  t o t a l  logging  

a c t i v i t y  around a given  i n t e r m e d i a t e  supply  c e n t e r  was g r e a t e r  th a n  t h a t  

around a n o t h e r ,  i t  c o n ta in e d  a g r e a t e r  number of  a c t i v i t i e s .  A lso ,  t h e  

logg ing  a c t i v i t y  around a given  i n t e r m e d i a t e  supply  c e n t e r  might be c l o s e r  

t o  t h e  s e t t l e m e n t  than  was t h e  case  of  o t h e r  i n t e r m e d i a t e  supply  c e n t e r s .  

In t h i s  c a s e ,  t h e  i n t e r m e d i a t e  supp ly  c e n t e r  would c o n t a in  a g r e a t e r  

number o f  a c t i v i t i e s  t o  s e r v e  a more a c c e s s i b l e  m a rke t ,  r e g a r d l e s s  of  th e  

t o t a l  amount o f  logg ing  a c t i v i t y  in  t h e  a r e a .  Fur therm ore ,  as  logg ing  

a c t i v i t y  moved away from s e t t l e m e n t s ,  th e y  ex p e r i en ced  d e c l i n e ,  s in c e  i t  

was i n c r e a s i n g l y  d i f f i c u l t  f o r  t h e i r  c l i e n t e l e  t o  reach them. There i s
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ev idence  t h a t  t h i s  l a t t e r  p rocess  occur red  in t h e  s tu d y  a r e a  (Dodge 1973, 

Karamanski 1984,  Reimann 1982) .

F i n a l l y ,  camp s t o r e s  p layed a r o l e  in  l i m i t i n g  t h e  lo g g e r s  p a t ronage  

o f  e s t a b l i s h m e n t s  in  t h e  i n t e r m e d i a t e  supp ly  c e n t e r s .  Each camp had a 

camp s t o r e  which s tocked  a v a r i e t y  o f  persona l  i t ems (with  t h e  exce p t ion  

o f  l i q u o r )  needed by t h e  l o g g e r s .  Camp s t o r e s  were run on a c r e d i t  b a s i s  

and l o c a t e d  in t h e  camp; so t h e  l o g g e r  d i d n ' t  need ready cash o r  have t o  

t r a v e l  any d i s t a n c e  t o  make a p u rc h a s e .  While t h e  p resence  o f  camp s t o r e s  

probab ly  d id  not  i n h i b i t  t h e  growth of  an i n t e r m e d i a t e  supp ly  c e n t e r  where 

t h e r e  was a n o th e r  p o p u la t io n  t o  s e r v e ,  th e y  could have held  growth in  

check because  t h e  lo g g e r s  were only  s e a s o n a l l y  a v a i l a b l e  as cus tom ers .  

Moreover,  i t  was u n l i k e l y  t h a t  an i n t e r m e d i a t e  supply  c e n t e r  would grow 

beyond a r a i l h e a d  so long  as i t  r e l i e d  s o l e l y  on t h e  lo g g e r s  as a source  

o f  commerce (Bohn 1937, Draper  1930, Dye 1975, H ulber t  1960, Reimann 1982, 

Wells  1978) .

Two logg ing  r e l a t e d  a c t i v i t i e s  occur red  in some o f  t h e  i n t e r m e d i a t e  

supp ly  c e n t e r s :  lumber m i l l s  (33 .4  per  c e n t )  and r e t a i l / w h o l e s a l e  t im be r  

agen t s  (2 2 .2  p e r  c e n t ) .  The p re sen ce  o f  lumber m i l l s  was unexpected s in c e  

i t  was a n t i c i p a t e d  t h a t  th e y  would occur  on ly  a t  e n t r e p o t s .  However, 

fo l low ing  t h e  argument p r e s e n t e d  above ,  i t  was most l i k e l y  t h a t  t h e s e  

lumber m i l l s  se rved  t h e  l o c a l  p o p u l a t i o n ,  as  small f a c i l i t i e s  t h a t  c a t e r e d  

t o  loc a l  demand. The p r e s e n c e  o f  t im b e r  agen ts  i s  l e s s  p r o b l e m a t i c a l .

They most l i k e l y  s o ld  lumber t o  lo c a l  concerns  or  a r ranged  f o r  t h e  

purchase  o f  t h e  odd s tan d  o f  t im b e r  not  a l r e a d y  under t h e  c o n t ro l  o f  one 

o f  t h e  a r e a ' s  dominant companies .

L i g h t / s e r v i c e  i n d u s t r i e s  were p r e s e n t  in 26 p e r  c e n t  o f  t h e  

i n t e r m e d i a t e  supply  c e n t e r s  and heavy i n d u s t r y  was p r e s e n t  in  15 p e r  c e n t
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of  t h e  i n t e r m e d i a t e  supply  c e n t e r s .  The p resence  o f  t h e  former was 

expec ted  given th e  p a t t e r n  of  well  developed  and underdeveloped 

i n t e r m e d i a t e  supp ly  c e n t e r s  t h a t  emerged from t h i s  r e s e a r c h .

L i g h t / s e r v i c e  i n d u s t r i e s  inc luded  such a c t i v i t i e s  as  b lack  sm i th in g ,  

b a rb e r  shops ,  wagon r e p a i r ,  e t c .  These a c t i v i t i e s  were expec ted in  small 

towns t h a t  s e r v i c e d  lo c a l  farming a n d /o r  small s c a l e  m aufac tu r ing  

communit ie s .  They were a l s o  a c t i v i t i e s  t h a t  s e rv i c e d  t h e  needs of  a 

seasona l  i n f l u x  o f  lo g g e r s  or  a r e q u e s t  f o r  a s p e c i a l i z e d  r e p a i r / j o b  from 

a lo gg ing  camp s u p e r v i s o r .  The p r e s en ce  o f  heavy i n d u s t r y  was more 

p ro b le m a t i c a l  s i n c e  t h e s e  a c t i v i t i e s  were g e n e r a l l y  expec ted  t o  be 

a s s o c i a t e d  on ly  with  e n t r e p o t s .  Perhaps an i n t e r m e d i a t e  supply  c e n t e r  

provided  advan tageous  l o c a t i o n  f o r  such an a c t i v i t y .  In any e v e n t ,  t h i s  

a c t i v i t y  o c c u r r e d  in a m i n o r i t y  o f  t h e  i n t e r m e d i a t e  supp ly  c e n t e r s  and 

t h e r e f o r e  p rov ided  no grounds f o r  t h e  r e j e c t i o n  o f  Hypothes is  10.

L oca l ,  s t a t e ,  o r  f e d e r a l  government f u n c t i o n s  o c cu r red  in on ly  22.2 

p e r  c e n t  o f  t h e  i n t e r m e d i a t e  supp ly  c e n t e r s ,  and in  a l l  cases  were 

r e s t r i c t e d  t o  law en fo rcem en t .  These o f f i c i a l s  were t h e r e  t o  m a in ta in  law 

and o r d e r ,  i f  p o s s i b l e ,  when lum ber jacks  v i s i t e d  t h e  s e t t l e m e n t  (Dodge 

1973, Reimann 1982, Wells  1978) .

A f i n a l  a c t i v i t y ,  s a l o o n / h o t e l / b r o t h e l , occur red  in 18.6 p e r  c e n t  o f  

t h e  i n t e r m e d i a t e  supply  c e n t e r s .  This  f i g u r e  was somewhat lower than  

expec ted  g iven  th e  h i s t o r i c a l  documenta t ion  and t h e  f a c t  t h a t  t h e r e  were 

more i n t e r m e d i a t e  supp ly  c e n t e r s  c a p a b le  o f  s u p p o r t in g  such a c t i v i t i e s  

than  th e  18.6 p e r  cen t  in  which th e y  o c c u r r e d .  A re -e x a m in a t io n  o f  Dodge 

(1973) ,  t h e  sou rce  o f  s e t t l e m e n t  d a t a ,  r e v e a le d  t h a t  he i n c o n s i s t e n t l y  

recorded  d a t a  about  t h e s e  e s t a b l i s h m e n t s ,  even when o t h e r  sources  

i n d i c a t e d  t h e i r  e x i s t a n c e .  For t h i s  r e a s o n ,  18 .6  pe r  c e n t  was accep ted  as
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t h e  minimum f i g u r e  f o r  such a c t i v i t i e s  among t h e  i n t e r m e d i a t e  supply  

c e n t e r  sample .  Given t h e  p e r i o d i c  n a t u r e  o f  t h e  lumber jack  i n f l u x  th e s e  

e s t a b l i s h m e n t s  needed t o  be lo c a t e d  in a l a r g e r  i n t e r m e d i a t e  supp ly  c e n t e r  

which had a lo c a l  p o p u la t io n  t o  s e r v i c e  and which might  a l s o  be a more 

l i k e l y  s to p o v e r  f o r  t r a v e l l e r s .  For example,  Seney,  perhaps  t h e  l a r g e s t  

o f  a l l  i n t e r m e d i a t e  supp ly  c e n t e r s  in  t h e  Upper Penn insu la  g iven i t s  

unique l o c a t i o n ,  had 21 s a l o o n s ,  5 b r o t h e l s  and a permanent 

popu la t ion /com m uni ty .  While o t h e r  i n t e r m e d i a t e  supp ly  c e n t e r s  were never 

t h i s  l a r g e ,  th e y  p robab ly  c o n ta in e d  th e s e  a c t i v i t i e s  in  p ro p o r t io n  to  

t h e i r  s i z e .  Following t h i s  a rguem ent,  t h e  maximum f i g u r e  f o r  s e t t l e m e n t s  

c o n t a in in g  t h i s  a c t i v i t y  can be e s t im a te d  a t  25 p e r  c e n t  (Dodge 1973, 

Reimann 1982,  Wells 1978).

M o b i l i ty  and Durat ion

The second p a r t  of  Hypothes is  10 m a in ta ined  t h a t  when camp l o c a t i o n s  

s h i f t e d ,  i n t e r m e d i a t e  supply  c e n t e r s  would e i t h e r  move o r  cease  t o  e x i s t .  

Car ry ing  t h i s  argument f u r t h e r ,  i t  was a n t i c i p a t e d  t h a t  i n t e r m e d i a t e  

supply  c e n t e r s  would be o f  r e l a t i v e l y  s h o r t  d u r a t i o n .  S p e c i f i c a l l y ,  when 

l a r g e  s c a l e  logg ing  d e c l in e d  o r  ceased  in  t h e  a r e a ,  th e y  would e i t h e r  be 

abandoned or  e l s e  co n t in u e  with  a g r e a t l y  reduced s e t  o f  a c t i v i t i e s .

The r e s u l t s  of  t h e  a n a l y s i s  suppor ted  t h i s  p a r t  o f  Hypothes is  10.  As 

Table  37 i l l u s t r a t e s ,  most (59 .3  p e r  cen t )  o f  t h e  i n t e r m e d i a t e  supply 

c e n t e r s  d i s a p p e a re d  with  t h e  demise of  logg ing  in t h e  s tudy  a r e a .  A 

number of  o t h e r s  (18 .5  p e r  c e n t )  su rv ived  t h e  logg ing  d e c l i n e  but  with  a 

g r e a t l y  reduced range o f  a c t i v i t i e s .  Only a small number (18 .2  p e r  c e n t )  

su rv ived  t h e  logg ing  d e c l i n e  a t  a l e v e l  remote ly  s i m i l a r  t o  t h a t  o f  th e  

logg ing  boom. Hence, when logg ing  d e c l in e d  in t h e  s tu d y  a rea  both th e
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logg ing  camps and t h e  i n t e r m e d i a t e  supply  c e n t e r s  which s e r v i c e d  them 

d i s a p p e a r e d .

TABLE 37 

INTERMEDIATE SUPPLY CENTERS 

DURATION

NumberS t a t u s  

S t i l l  E x i s t

D isappeared  with Logging D ec l ine  

S t i l l  E x i s t / G r e a t l y  Reduced 

Unknown

5

16

5

1

P ercen t

18 .5 

59.3

18.5 

3.7

During th e  exam inat ion  o f  t h e  raw d a t a  f o r  t h i s  segment o f  t h e  

a n a l y s i s ,  an i n t e r e s t i n g  p a t t e r n  emerged.  Most o f  t h e  i n t e r m e d i a t e  supply  

c e n t e r s  ( 2 1 /7 7 . 8  per  c e n t )  da ted  t o  t h e  l a t e r  y e a r s  o f  t h e  s tudy  p e r io d  

( a f t e r  1890) .  These were t h e  y e a r s  g e n e r a l l y  a s c r i b e d  t o  t h e  r a i lw a y  

logg ing  e r a  o r  regarded  as t r a n s i t i o n a l  between r i v e r  d r i v e  and r a i lw ay  

logg ing  on t h e  Upper Penn insu la  logg ing  f r o n t i e r .  T h e r e f o re ,  i t  i s  

p ro b ab le  t h a t  t h e  h i e r a r c h i c a l  s e t t l e m e n t  p a t t e r n  no rm al ly  a s s o c i a t e d  with  

an i n d u s t r i a l  f r o n t i e r  d id  not  f u l l y  emerge on t h e  Upper Penn insu la  

l ogg ing  f r o n t i e r  u n t i l  t h e  advent  o f  r a i lw ay  l o g g i n g .  In t h e  d i s c u s s i o n  

above i t  was noted t h a t  t h r e e  i n t e r m e d i a t e  supp ly  c e n t e r s  were not  l o c a t e d  

on a r a i l  l i n e  and t h e r e f o r e  were p robab ly  a s s o c i a t e d  w i th  r i v e r  d r i v e  

l o g g i n g .  This  i n f o r m a t i o n ,  coupled with  c h ro n o lo g ic a l  i n f o r m a t i o n ,  l e d  t o  

t h e  i n f e r e n c e  t h a t  d u r in g  t h e  r i v e r  d r i v e  e r a  o f  t h e  logg ing  f r o n t i e r  t h e  

h y p o th e s ized  f r o n t i e r  s e t t l e m e n t  h i e r a r c h y  was not  as  complex as t h a t  o f  

t h e  l a t e r  r a i l w a y  e r a .
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Summary

The r e s u l t s  o f  t h i s  a n a l y s i s  suppor ted  Hypothes is  10.  I n te rm e d ia te  

supp ly  c e n t e r s  were p a r t  o f  a t r a n s p o r t a t i o n / c o m m u n ic a t io n  system 

( r a i lw a y )  and c o n ta in e d  many a c t i v i t i e s  o r i e n t e d  toward s e r v i c i n g  th e  

needs o f  lumber camps.  When logg ing  d e c l i n e d ,  i n t e r m e d i a t e  supply  c e n t e r s  

d i s a p p e a re d  o r  con t in u ed  w i th  a g r e a t l y  reduced range  o f  a c t i v i t i e s .  

In fo rm at ion  p r e s e n t e d  about  r a i lw a y  a s s o c i a t i o n  and ch rono logy ,  coupled 

with  t h e  d i s c u s s i o n  p r e s e n t e d  in Hypothes is  9,  led  t o  t h e  i n f e r e n c e  t h a t  

t h e  h i e r a r c h i c a l  s e t t l e m e n t  p a t t e r n  a s s o c i a t e d  with  i n d u s t r i a l  f r o n t i e r s  

was l e s s  complex d u r ing  t h e  e a r l i e r ,  r i v e r  d r i v e  t e c h n o l o g i c a l /  

c h r o n o lo g ic a l  e r a  on th e  Upper P e n n in s u la  logg ing  f r o n t i e r  than  i t  was 

du r ing  t h e  r a i lw a y  t e c h n o l o g i c a l / c h r o n o l o g i c a l  e r a .

Hypothes is  11

E n t r e p o t s  w i l l  be s i n g u l a r  or  few in  number, bu t  l a r g e r  and more 

d i v e r s i f i e d  th a n  o t h e r  components o f  t h e  f r o n t i e r  s e t t l e m e n t  sys tem .  They 

w i l l  m a in ta in  d i r e c t  and c o n s t a n t  c o n t a c t  w ith  t h e  homeland and w i l l  be 

t h e  t e rm in i  o f  f r o n t i e r  t r a n s p o r t a t i o n / c o m m u n i c a t i o n s  sy s tem s .  They w i l l  

be more permanent  than  o t h e r  components o f  t h e  f r o n t i e r  s e t t l e m e n t  sys tem,  

o f t e n  l a s t i n g  beyond t h e  demise o f  t h e  logg ing  f r o n t i e r .

Number, S i z e ,  and D i v e r s i t y

The f i r s t  p a r t  o f  Hypothes is  11 m a in ta ined  t h a t  e n t r e p o t s  would be 

few in number b u t  l a r g e r  and more d i v e r s i f i e d  than  o t h e r  components of  t h e  

logg ing  f r o n t i e r .  This  p a r t  o f  Hypothes is  11 was add res sed  th rough  th e  

comparison o f  e n t r e p o t s  t o  t h e  o t h e r  components o f  t h e  logg ing  f r o n t i e r .

The s tudy  a r e a  c o n t a in e d  6 e n t r e p o t s ,  27 i n t e r m e d i a t e  supp ly  c e n t e r s  

and 444 logg ing  camps.  These numbers suppor ted  Hypothes is  1 1 1s c o n t e n t io n



230
t h a t  e n t r e p o t s  would be few in number.  The i n i t i a l  comparison of  t h e s e  

s e t t l e m e n t s  and r e l a t e d  arguments were p r e s e n te d  in  Hypothes is  9 ,  so no 

f u r t h e r  d i s c u s s i o n  w i l l  be p r e s e n te d  h e re  and th e  r e a d e r  i s  r e f e r r e d  to  

Hypothes is  9 .

S ize

The s i z e  of  logg ing  camps was d i f f i c u l t  t o  measure s in c e  p o p u la t io n  

d a t a  was no t  a v a i l a b l e  f o r  logg ing  camps.  Although logg ing  camps 

t y p i c a l l y  co n ta in e d  50 t o  200 peop le  and t h e r e  were a number o f  such camps 

in e x i s t e n c e  du r ing  t h e  census  y e a r s  covered by t h i s  r e s e a r c h ,  i t  was not 

t h e  p r a c t i c e  o f  census  enum era tors  t o  c o l l e c t  d a t a  on th e  i n h a b i t a n t s  o f  

logg ing  camps.  Loggers were co n s id e re d  t r a n s i e n t s  and t h e  census  t a k e r s  

did  not  r e l i s h  d i f f i c u l t  (uncom for tab le )  t r i p s  t o  t h e  i n t e r i o r  camps so 

th e y  r e s t r i c t e d  t h e i r  work t o  t h e  supposedly  permanent ,  more a c c e s s i b l e  

s e t t l e m e n t s  o f  t h e  s tudy  a r e a .  For some logg ing  camps,  s i t e  s i z e  ac reage  

d a t a  was a v a i l a b l e ,  however comparable in fo rm a t io n  was not  a v a i l a b l e  f o r  

t h e  e n t r e p o t s  and i n t e r m e d i a t e  supp ly  c e n t e r s .  T h e r e f o re ,  i t  was dec ided  

t o  r e s t r i c t  t h e  d i s c u s s i o n  of  s i z e  t o  a comparison o f  p o p u la t io n s  o f  t h e  

e n t r e p o t s  and i n t e r m e d i a t e  supply  c e n t e r s  (Bohn 1937; Karamanski 1984; 

Reimann 1952, 1982; Wells 1978) .

As Tab le 38 i l l u s t r a t e s ,  t h e  p o p u la t io n  o f  t h e  t h r e e  census  y e a r s  was 

c o n s id e r a b ly  l a r g e r  f o r  t h e  e n t r e p o t s  th a n  f o r  t h e  i n t e r m e d i a t e  supply  

c e n t e r s  and t h e  mean e n t r e p o t  p o p u la t i o n  was app rox im a te ly  17 t imes  t h e  

mean i n t e r m e d i a t e  supply  c e n t e r  p o p u l a t i o n .  This conf irmed th e  

p r o p o s i t i o n  t h a t  e n t r e p o t s  would be l a r g e r  than  o t h e r  s e t t l e m e n t s  on th e  

logg ing  f r o n t i e r .
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TABLE 38

POPULATION -  DESCRIPTIVE STATISTICS

ENTREPOTS AND INTERMEDIATE SUPPLY CENTERS

1900

E n t re p o t s

Mean = 3291
Median = 2697 
Mode = 241
Range = 241 -  9308

In t e r m e d ia t e  Supply Centers

Mean = 179.6 
Median = 121 
Mode = 66 
Range = 0 -  469

1910

E n t rep o ts

Mean = 3769 
Median = 3581 
Mode = 314 
Range = 314 - 9999

I n te r m e d ia t e  Supply Centers

Mean = 212.6 
Median = 148 
Mode = 102 
Range = 0 - 550

1920

E n t re p o t s

Mean = 4497 
Median = 4995 
Mode = 279 
Range = 279 - 999

I n te r m e d ia t e  Supply Centers

Mean = 254.5
Median = 252 
Mode = 94
Range = 0 -  572
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The c h a r a c t e r i s t i c s  o f  t h e  d a t a  a s s o c i a t e d  with  e n t r e p o t s  and 

i n t e r m e d i a t e  supp ly  c e n t e r s  p rec lu d ed  a conven t iona l  approach t o  t h e  s tudy  

o f  d i v e r s i t y  in  which a comparison o f  t h e  d i f f e r e n t i a l  p resence  and 

f requency  o f  a t t r i b u t e s  would be made. In t h i s  c a s e  m iss ing  d a t a  and th e  

f a c t  t h a t  some o f  t h e  v a r i a b l e s  which should  have been con t inuous  

v a r i a b l e s  had t o  be c o n s id e re d  b i n a ry  because  on ly  p re sen ce  or  absence  

in fo rm a t io n  was a v a i l a b l e  rendered  such approaches  m e a n in g le s s .  I n s t e a d ,  

a l t e r n a t i v e  approaches  were u t i l i z e d .

One s t r a t e g y  was t o  group r e l a t e d  v a r i a b l e s  t o g e t h e r  t o  form t h r e e  

composite  v a r i a b l e s :  t o t a l  m a n u fa c tu r in g ,  s o c i a l  s e r v i c e s ,  and commercial 

a c t i v i t i e s .  Total  m anufac tu r ing  was a summation o f  a l l  known 

m a nufac tu r ing  in  th e  s e t t l e m e n t  ( lumber m i l l s ,  f i n i s h e d  wood 

m a n u fa c tu r e r s ,  heavy i n d u s t r y ,  and l i g h t  i n d u s t r y ) .  The commercial 

v a r i a b l e  was t h e  summation o f  v a lues  e n t e r e d  on t h e  genera l  s t o r e ,  

s p e c i a l i z e d  r e t a i l ,  warehouse ,  and f i s h i n g  v a r i a b l e s .  Soc ia l  s e v ic e s  

c o n s i s t e d  o f  a summation o f  t h e  p o s t  o f f i c e ,  s a l o o n / h o t e l / b r o t h e l , s c h o o l ,  

r e l i g i o u s  f a c i l i t i e s ,  m e d ic in e ,  l a w y e r s ,  h o s p i t a l  and l o c a l ,  s t a t e ,  

f e d e r a l  government v a r i a b l e s .  While t h i s  approach masked some o f  t h e  

samples '  v a r i a b i l i t y ,  i t  a l lowed  t h e  a n a l y s i s  t o  c o n t in u e  and even made 

a v a i l a b l e  a new source  o f  d a t a .  This  approach was based  on t h e  

s u p p o s i t i o n  t h a t  s i z e  and d i v e r s i t y  were p o s i t i v e l y  r e l a t e d .

The r e s u l t s  o f  t h i s  a n a l y s i s  (Table 39) r e v e a le d  t h a t  e n t r e p o t s  had 

l a r g e r  and i n f e r e n t i a l l y  more d i v e r s e  e n t r i e s  f o r  each o f  th e  t h r e e  

composite  v a r i a b l e s  than  d id  i n t e r m e d i a t e  supp ly  c e n t e r s .  Bearing in  mind 

th e  assumptions  under which t h i s  p a r t i c u l a r  a n a l y s i s  was conduc ted ,  i t  can 

be s a i d  t h a t  Hypothes is  11 was suppo r ted  because  t h e  r e s u l t s  revea l  t h a t  

e n t r e p o t s  were more d i v e r s e  than  i n t e r m e d i a t e  supply  c e n t e r s .



E n t r e p o t s

13

9 .5

2

2 - 3 9
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TABLE 39 

DIVERSITY

ENTREPOTS AND INTERMEDIATE SUPPLY CENTERS 

Total  Manufactur ing

I n t e r m e d ia t e  Supply Cen ters  

2 

0 

0

0 - 1 5

E n t re p o t s

1.33

0

0

0 - 6

E n t r e p o t s

21

4

1

1 -  105

Mean

Median

Mode

Range

Commercial

Mean

Median

Mode

Range

Soc ia l  S e rv ic e

Mean

Median

Mode

Range

I n t e r m e d ia t e  Supply Cen te rs  

0 .89  

0 

0

0 -  7

I n t e r m e d ia t e  Supply Cen te rs  

1.52 

0 

0

0 - 1 1

T r a n s p o r t a t i o n  and Communication 

The second p a r t  o f  Hypothes is  11 m a in ta ined  t h a t  e n t r e p o t s  would be 

in  d i r e c t  c o n t a c t  with  t h e  homeland and would be t h e  t e rm in i  o f  f r o n t i e r  

t r a n s p o r t a t i o n / c o m m u n ic a t io n  s y s t e m s .  This  was ad d re s s e d  th rough  th e  

exam ina t ion  and measurement o f  t h e  r e l e v a n t  nominal s c a l e  t r a n s p o r t a t i o n /
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communication v a r i a b l e s .  A d i r e c t  l i n k  t o  t h e  homeland was d e f in e d  as t h e  

a b i l i t y  t o  l e a v e  t h e  s e t t l e m e n t  and t r a v e l  d i r e c t l y  t o  t h e  homeland 

w i th o u t  p a s s in g  th rough  a n o t h e r  s e t t l e m e n t .  Consequen t ly  any s e t t l e m e n t  

w ith  p o r t  f a c i l i t i e s  posse ssed  a d i r e c t  l i n k  t o  t h e  homeland,  s i n c e  one 

cou ld  l e a v e  t h e  Upper P en n in su la  and t r a v e l  v i a  w a te r  d i r e c t l y  t o  th e  

homeland w i th o u t  p a s s in g  th rough  a n o th e r  s e t t l e m e n t .  S ince  a l l  t h e  

e n t r e p o t s  in  t h e  s tudy  a r e a  were p o r t s ,  t h e y  were a l l  cons ide re d  t o  have 

d i r e c t  l i n k s  t o  t h e  homeland.

P r i o r  t o  t h e  i n t r o d u c t i o n  o f  t h e  r a i lw a y  sys tem ,  t r a n s p o r t a t i o n /  

communication c o n s i s t e d  o f  moving people  and goods over land  under t h e i r  

own power or  th rough  t h e  use o f  d r a f t  a n im a l s .  Water t r a n s p o r t  was t h e  

p r i n c i p a l  means by which t i m b e r  was t r a n s p o r t e d  from t h e  camp t o  t h e  

e n t r e p o t .  F u r the rm ore ,  w h i l e  t h e r e  was l i t t l e  movement v ia  w a te r  in t h e  

o p p o s i t e  d i r e c t i o n ,  t h e  d r a in a g e s  o f  t h e  r i v e r s  and s tr eam s formed a 

n a t u r a l  roadway from t h e  c o a s t  t o  t h e  h i n t e r l a n d .  T h e re fo re  i t  was 

expec ted  t h a t  e n t r e p o t s  would be a t  o r  near  t h e  mouths o f  l a r g e  r i v e r s  

emptying i n t o  e i t h e r  Lake Michigan o r  Lake S u p e r i o r .

An exam ina t ion  o f  t h e  a p p r o p r i a t e  c a r t o g r a p h i c  d a t a  r evea led  t h a t  

t h i s  c o r o l l a r y  t o  Hypothes is  11 was suppor ted  f o r  t h e  s tudy  a r e a .  All 

(100 p e r  c e n t )  o f  t h e  e n t r e p o t s  were l o c a t e d  a t  o r  n ea r  t h e  mouth o f  a 

major  r i v e r  which emptied i n t o  e i t h e r  Lake Michigan o r  Lake S u p e r i o r .  In 

f a c t ,  two e n t r e p o t s ,  Escanaba and G lads tone ,  were l o c a t e d  a t  i n t e r m e d i a t e  

d i s t a n c e s  between t h e  mouths o f  t h r e e  r i v e r s  (Ford ,  Escanaba,  Days).  

Another  (Rapid R i v e r ) ,  was l o c a t e d  a t  t h e  mouths o f  t h r e e  r i v e r s  (Tacoosh,  

Rap id ,  W h i t e f i s h )  which emptied i n t o  L i t t l e  Bay de Noc.

I t  can be argued t h a t  t h e  i n t r o d u c t i o n  o f  t h e  r a i l r o a d  system would 

change th e  d e f i n i t i o n  o f  t h e  e n t r e p o t .  With t h i s  in  mind,  i t  was dec ided
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t h a t  t h e  most a p p r o p r i a t e  s e t t l e m e n t  c h a r a c t e r i s t i c s  would be i t ' s  

l o c a t i o n  on a main l i n e  r a i lw a y  with  f e a t u r e s  such as  j u n c t i o n s ,  a high 

d i v e r s i t y  o f  r a i l  l i n e s  and i t ' s  s e r v i c e  as t h e  t e rm inus  of  a main l i n e .  

Main l i n e  r a i lw a y  l o c a t i o n  was d e f in e d  as a s i t u a t i o n  where a l a r g e  volume 

o f  t r a f f i c  passed  th rough  t h e  s e t t l e m e n t .  This  t r a f f i c  volume would be 

g r e a t e r  than  t h a t  on any one o f  i t s  f e e d e r s .  Moreover, th e  t r a f f i c  on t h e  

main l i n e  was g r e a t e r  than  t h e  sum o f  t h e  t r a f f i c  on t h e  f e e d e r s ,  because 

some main l i n e  t r a f f i c  t r a v e r s e d  t h e  reg ion  t o  reach a d e s t i n a t i o n  in 

a n o th e r  r e g i o n .  A high d e n s i t y  o f  r a i l  l i n e s  w i th in  t h e  node or  a given 

d i s t a n c e  from t h e  node was i n d i c a t i v e  not  on ly  o f  t h e  r e l a t i v e  s i z e  of  t h e  

node,  but  a l s o  o f  i t s  im por tance  as a t r a n s s h ip m e n t  p o i n t .  Fur therm ore ,  

t h e  im por tance  o f  a node i n c r e a s e d  i f  i t  se rved  as  a t r a n s s h ip m e n t  p o in t  

between two d i f f e r e n t  modes o f  t r a n s p o r t ,  such as between r a i l  and wate r  

(Burghard t  1971; Haggett  et_.al_. 1977; M o r r i l l  1974; Hudson 1969; Johnson 

1970; T aa fe ,  M o r r i l l  and Gould 1963; Lindberg 1968).

All o f  t h e  e n t r e p o t s  in  t h e  sample were l o c a t e d  on main l i n e  

r a i l r o a d s .  F ur the rm ore ,  66 .7  p e r  c e n t  were l o c a t e d  a t  j u n c t i o n s  o f  main 

l i n e  r a i l r o a d s .  The mean number o f  r a i l  l i n e s  w i th in  a two mi le  r a d iu s  

from th e  e n t r e p o t  was 2 .7  (compared t o  1 .9  f o r  i n t e r m e d i a t e  supply 

c e n t e r s ) .  Moreover,  h a l f  o f  t h e  e n t r e p o t s  were in  l o c a t i o n s  c ons ide re d  t o  

be th e  t e rm inus  o f  a main l i n e  r a i l r o a d ,  which occu r red  when a main l i n e  

r a i l r o a d  jo i n e d  a n o th e r  in  t h e  e n t r e p o t .  Although t h i s  might more 

p r o p e r ly  be co n s id e re d  a j u n c t i o n ,  s i n c e  con t inued  t r a v e l  by r a i l  was 

p o s s i b l e ,  i t  d i f f e r e d  from a s i t u a t i o n  where two main l i n e  r a i l r o a d s  

simply  c ro s s e d  and con t inued  in  t h e i r  o r i g i n a l  d i r e c t i o n  because in a l l  

c a s e s  p o r t  f a c i l i t i e s  were i n v o l v e d .  Such s i t u a t i o n s  were cons ide re d
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t e r m i n i ,  e s p e c i a l l y  s in c e  t h e  e n t r e p o t s  were t r a n s h ip m e n t  p o i n t s  between 

two modes o f  t r a n s p o r t  ( r a i l / w a t e r ) .

The i n i t i a l  c o n s i d e r a t i o n  o f  t r a n s p o r t a t i o n / c o m m u n ic a t io n  l i n k s  

assumed t h a t  t h e  two p ro c e s s e s  were one in  t h e  same.  That i s ,  

communication invo lved  th e  p h y s ic a l  movement o f  something ( i . e .  a 

messenger ,  a l e t t e r ,  e t c . )  from sender  t o  r e c e i v e r .  Hence, in  o r d e r  f o r  

communication t o  o c c u r ,  a t r a n s p o r t a t i o n  network ( r i v e r ,  road o r  r a i lw ay)  

had t o  be in  p l a c e .  During t h e  l a t e  n i n e t e e n t h  c e n t u r y  a number o f  

communications b reak th roughs  o c c u r r e d ,  in c lu d in g  t h e  development o f  th e  

t e l e p h o n e .  I t  t h u s  became p o s s i b l e  to  communicate with  t h e  homeland 

w i thou t  a p h y s ic a l  o b j e c t  moving from th e  f r o n t i e r  t o  t h e  homeland.

Bear ing t h i s  in  mind,  i t  was a n t i c i p a t e d  t h a t  e n t r e p o t s  would be connec ted 

t o  a t e l e p h o n e  sys tem.  I t  was a l s o  p o s s i b l e ,  but not  v e r i f i a b l e ,  t h a t  t h e  

e n t r e p o t s  were p a r t  o f  a t e l e g r a p h  system because  t h a t  t e chno logy  had been 

a v a i l a b l e  s i n c e  mid c e n tu ry  and because  i t  was common p r a c t i c e  t o  run 

t e l e g r a p h  and l a t e r  t e l e p h o n e  l i n e s  along  main r a i l w a y s .

The d a t a  f o r  e n t r e p o t s  r e v e a l e d  t h a t  most (4 /67  p e r  c e n t )  were 

equipped with  te l e p h o n e  s e r v i c e .  Most l i k e l y  t h e  o t h e r  two (33 p e r  c e n t )  

e n t r e p o t s  had te le p h o n e  s e r v i c e  bu t  d a t a  was not  a v a i l a b l e  t o  v e r i f y  t h i s .

In comparison only  3 (11 pe r  c e n t )  o f  t h e  i n t e r m e d i a t e  supply  c e n t e r s  

were known t o  be equipped with  t e l e p h o n e  s e r v i c e .

Permanency

The f i n a l  p a r t  o f  Hypothes is  11 m ain ta ined  t h a t  e n t r e p o t s  were more 

permanent  than  o t h e r  components o f  th e  f r o n t i e r  s e t t l e m e n t  sys tem ,  o f t e n  

l a s t i n g  beyond t h e  demise o f  t h e  logg ing  f r o n t i e r .



An exam ina t ion  o f  t h e  e n t r e p o t s '  occupa t ion  d a t e s  r evea led  t h a t  a l l  

s t i l l  e x i s t e d  in  1986.  However, one (Nahma) was s i g n i f i c a n t l y  reduced in  

s i z e  and d i v e r s i t y  so t h a t  i t  no lo n g e r  f u n c t io n e d  as an e n t r e p o t .  I t s  

c u r r e n t  s i z e  and f u n c t i o n s  were most l i k e  t h o s e  expec ted  in i n t e r m e d i a t e  

supply  c e n t e r s .  N e v e r t h e l e s s ,  5 /83  per  c e n t  o f  t h e  e n t r e p o t s  were in 

e x i s t e n c e  and f u n c t i o n i n g  as e n t r e p o t s  in  1986. This  c o n t r a s t e d  with  t h e  

i n t e r m e d i a t e  supp ly  c e n t e r  d a t a  which re v e a le d  t h a t  on ly  18.5 per  cen t  of  

t h e s e  s e t t l e m e n t s  s t i l l  e x i s t e d  with  app rox im ate ly  t h e  same f e a t u r e s  as 

d u r in g  t h e  s tu d y  p e r i o d .  A f u r t h e r  18.5 p e r  c e n t  o f  t h e  i n t e rm e d i a t e  

supp ly  c e n t e r s  s t i l l  e x i s t ,  bu t  a t  a g r e a t l y  reduced l e v e l .  T h e re fo re ,  

w h i le  100 p e r  c e n t  o f  t h e  e n t r e p o t s  su rv ived  t o  t h e  p r e s e n t ,  a t  most only  

37 p e r  c e n t  o f  t h e  i n t e r m e d i a t e  supp ly  camps managed t o  s u rv iv e  t h e  demise 

o f  t h e  logg ing  i n d u s t r y .  F u r the rm ore ,  none o f  t h e  s t u d y ' s  logg ing  camps 

e x i s t e d  in  1986.  One o f  t h e  phenomenon r e f l e c t e d  by t h i s  d i f f e r e n t i a l  

s u rv iv a l  r a t e  was t h e  a b i l i t y  o f  t h e  d i v e r s e  economies o f  t h e  e n t r e p o t s  t o  

adap t  t o  change more r e a d i l y  th a n  o t h e r  s e t t l e m e n t s .  In a d d i t i o n  t o  

s e r v in g  t im b e r  i n t e r e s t s ,  many o f  t h e  e n t r e p o t s  were a l s o  involved  in 

m in ing ,  s h i p p i n g ,  f i s h i n g ,  and s e r v i c i n g  t h e  growing a g r i c u l t u r a l  

community. In c o n t r a s t  camps and most i n t e r m e d i a t e  supp ly  c e n t e r s  were 

s e v e r e l y  r e s t r i c t e d  in  s c o p e .  Thus,  Hypothes is  11 was suppor ted  because  

e n t r e p o t s  were t h e  most permanent  t y p e  o f  s e t t l e m e n t  in  t h e  logg ing  

f r o n t i e r  (Hulse 1981, Karamanski 1984) .

Summary

In s p i t e  o f  i d i o s y n c r a t i c  d a t a ,  t h e  p r o p o s i t i o n s  put  f o r t h  in  

Hypothes is  11 were up h e ld .  E n t r e p o t s  were fewer in number and l a r g e r  in 

s i z e  than  t h e  o t h e r  ty p e s  o f  s e t t l e m e n t s  on t h e  logg ing  f r o n t i e r .
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Moreover,  e n t r e p o t s  were more d i v e r s e  than  o t h e r  ty p e s  o f  s e t t l e m e n t s  on 

t h e  logg ing  f r o n t i e r .  E n t r e p o t s  were a l s o  lo c a t e d  t o  s e rv e  as s i g n i f i c a n t  

nodes in t h e  f r o n t i e r  t r a n s p o r t a t i o n / c o m m u n c ia t i o n  ne twork .  Even with  

changes in t h e  t r a n s p o r t a t i o n / c o m m u n ic a t io n  t e c h n o lo g y ,  th e y  m a in ta ined  

t h e i r  p o s i t i o n  r e l a t i v e  t o  o t h e r  s e t t l e m e n t s  on t h e  logg ing  f r o n t i e r .  

E n t re p o t s  were a l s o  l o n g e r  l i v e d  th a n  o t h e r  t y p e s  o f  s e t t l e m e n t s  on th e  

logging  f r o n t i e r ,  a c h a r a c t e r i s t i c  r e f l e c t i v e  of  t h e i r  more d i v e r s e  

economic b a s e .

Hypothes is  12 

On t h e  logg ing  f r o n t i e r  one may expec t  t o  f i n d  a

c o m m u n ic a t io n / t r a n s p o r t a t i o n  system with  i t s  te rm inus  a t  th e  e n t r e p o t  and 

l i n k i n g  a l l  t h e  s e t t l e m e n t s  on th e  f r o n t i e r  with  t h e  e n t r e p o t .  I t  i s  t h e  

p r i n c i p a l  means by which goods and in fo rm a t io n  were exchanged with  th e  

o u t s i d e  w or ld .

An e l a b o r a t i o n  o f  t h e  model p r e s e n t e d  in Chapter  IV was needed to  

e v a l u a t e  t h i s  h y p o t h e s i s .  This invo lved  an exam ina t ion  of  t h e  ways in 

which t r a n s p o r t a t i o n / c o m m u n ic a t io n  systems evo lved  in c o n ju n c t io n  with 

gateway s e t t l e m e n t s .  According t o  t h e  i n d u s t r i a l  f r o n t i e r  model ,  gateway 

s e t t l e m e n t s  ( i . e .  e n t r e p o t s )  developed  in a r e a s  t h a t  were v i t a l  t o  

t r a n s p o r t a t i o n  and s e p a r a t e d  two re g io n s  with  s i g n i f i c a n t l y  d i f f e r e n t  

ty p e s  and i n t e n s i t i e s  of  p r o d u c t i o n .  They f u n c t i o n e d  as entryways i n t o  an 

extended  h i n t e r l a n d  and were t h e  t e rm in i  o f  an e lo n g a te d  t r a n s p o r t a t i o n  

system s t r e t c h i n g  i n t o  t h e  i n t e r i o r .  Most t y p i c a l l y  such gateway 

s e t t l e m e n t s  were l o c a t e d  on t h e  c o a s t .  The a r e a  encompassed by t h i s
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t r a n s p o r t a t i o n  system was known as t h e  t r i b u t a r y  a r e a  o f  each gateway 

s e t t l e m e n t  (Burghard t  1971,  H ir th  1978, Taafe  e t . a l . 1963) .

As f r o n t i e r  s e t t l e m e n t  advanced in t o  t h e  i n t e r i o r ,  a gateway 

s e t t l e m e n t  developed  a long  two p o s s i b l e  t r a j e c t o r i e s .  When t h e  t r i b u t a r y  

a r e a  was s m a l l ,  no o t h e r  major  s e t t l e m e n t s  developed w i th in  i t s  boundar ie s  

l e a v in g  t h e  gateway as  t h e  locus  o f  a l l  h ig h e r  o r d e r  c e n t r a l  p l a c e  

f u n c t i o n s .  When th e  t r i b u t a r y  a r e a  was l a r g e  and h ig h l y  p r o d u c t i v e ,  t h e  

gateway l o s t  some o f  i t s  c e n t r a l  p l a c e  f u n c t i o n s  as  i n t e r i o r  c e n t r a l  

p l a c e s  d e v e lo p e d .  In s p i t e  o f  t h e  development o f  i n t e r i o r  c e n t r a l  p l a c e s ,  

t h e  gateway s e t t l e m e n t  u s u a l l y  remained dominant  because  o f  i t s
v

t r a n s p o r t a t i o n  and c l o s e l y  r e l a t e d  c e n t r a l  p l a c e  f u n c t i o n s  (Burghardt  

1971, H ir th  1978,  Taafe e t . a l . 1963) .

Two o t h e r  f a c t o r s  i n f l u e n c e d  t h e  development o f  t h e  gateway system: 

p r o d u c t i v i t y  and d u r a t i o n .  I f  t h e  t r i b u t a r y  a r e a  was one of  low 

p r o d u c t i v i t y ,  r e g a r d l e s s  o f  s i z e ,  t h e  gateway community remained dominant  

f o r  a l l  c e n t r a l  p lace  f u n c t i o n s .  There was l i m i t e d  development o f  

i n t e r i o r  s e t t l e m e n t s  in t h e  t r i b u t a r y  a r e a .  I f  p r o d u c t i v i t y  d e c l in e d  and 

t h e  t r i b u t a r y  a r e a  c o n t r a c t e d ,  t h e  p o s i t i o n  o f  t h e  gateway r e l a t i v e  t o  t h e  

i n t e r i o r  s e t t l e m e n t s  s t r e n g t h e n e d .  The gateway s e t t l e m e n t  a l s o  remained 

dominant  i f  t h e  t r i b u t a r y  a r e a  was one of  high p r o d u c t i v i t y  b u t  r e l a t i v e l y  

s h o r t  d u r a t i o n .  In t h i s  s i t u a t i o n  t h e  gateway s e t t l e m e n t  u s u a l l y  grew 

r a p i d l y  and a t t a i n e d  a h igh  o rd e r  s t a t u s  because  o f  t h e  volume and ty p e  o f  

p roduc ts  p a s s in g  th rough i t .  However r e s o u rc e  d e p l e t i o n  d i c t a t e d  t h a t  

t h i s  high l e v e l  of  p r o d u c t i v i t y  would be s h o r t  l i v e d  t h e re b y  l i m i t i n g  

o p p o r t u n i t y  f o r  h ig h e r  o r d e r  c e n t r a l  p l a c e s  t o  deve lop  in  th e  t r i b u t a r y  

a r e a  and compete with t h e  ga teway.  Lower o r d e r  c e n t r a l  p l a c e s  deve loped ,  

bu t  because  o f  t h e  r e l a t i o n s h i p  between d u r a t i o n  and high  le ve l
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p r o d u c t i o n ,  t h e r e  was a d e c l i n e  in  p r o d u c t i v i t y  and subsequen t  c o n t r a c t i o n  

o f  t h e  t r i b u t a r y  a r e a  b e f o r e  t h e s e  s e t t l e m e n t s  a t t a i n e d  h ighe r  o r d e r  

s t a t u s  (Burghard t  1971, H i r th  1978, Taafe e t . a l . 1963) .

The t r a n s p o r t a t i o n  systems which developed in  a s s o c i a t i o n  w i th  

gateway s e t t l e m e n t s  were e s s e n t i a l l y  d e n d r i t i c ,  f ann ing  out  i n t o  t h e  

h i n t e r l a n d  o f  t h e  ga teway.  These t r a n s p o r t a t i o n  systems de f in e d  th e  

t r i b u t a r y  a r e a  f o r  t h e  gateway s e t t l e m e n t  because  i t  was th rough  th e  

t r a n s p o r t a t i o n  system t h a t  goods and s e r v i c e s  f lowed t o  and from th e  

gateway and th e n c e  t o  t h e  homeland.  Where a number of  gateways o c c u r r e d ,  

t h e i r  t r a n s p o r t a t i o n  systems o f t e n  developed in  p a r a l l e l  f a s h io n s  as 

g r e a t e r  p e n e t r a t i o n  i n t o  t h e  h i n t e r l a n d  was a t t a i n e d .  When lower o rde r  

c e n t r a l  p l a c e s  developed  a long  p a r a l l e l  t r a n s p o r t a t i o n  ne tworks ,  

h o r i z o n t a l  t i e s  sometimes o c c u r r e d .  That  i s ,  lower o rd e r  c e n t r a l  p la ces  

in two t r i b u t a r y  a rea s  would become l i n k e d  w i th o u t  connec t ing  th rough  th e  

ga teways .  These l i n k s  were i n s i g n i f i c a n t  as  long as t h e  r e s p e c t i v e  

gateways dominated t h e i r  t r i b u t a r y  a r e a s .  However, should  a gateway 

d e c l i n e  o r  i t s  t r i b u t a r y  a r e a  c o n t r a c t ,  some o f  t h e s e  lower o rd e r  c e n t r a l  

p l a c e s  could  become p a r t  o f  an a d j a c e n t  t r i b u t a r y  a r e a .  Fur therm ore ,  i f  

too  many h o r i z o n t a l  l i n k s  developed  between a d j a c e n t  t r i b u t a r y  a r e a s ,  one 

g a t e w a y / t r i b u t a r y  a r e a  could expand and encompass s e t t l e m e n t s  fo rm er ly  

be longing  t o  a n o t h e r  (Burghard t  1971; H i r th  1978; Taafe e t . a l . 1963) .

The above c o n s i d e r a t i o n s  he ld  as long as a s i n g l e  mode of

t r a n s p o r t a t i o n  was common t o  a l l  gateways and t r i b u t a r y  a r e a s .  Changes in

t h i s  mode, such as s p e e d i e r  t r a n s p o r t ,  had l i t t l e  e f f e c t  on th e  form and

fu n c t i o n  o f  t h e  t r a n s p o r t a t i o n  sys tem as a whole.  However, the

i n t r o d u c t i o n  o f  an e n t i r e l y  new mode o f  t r a n s p o r t a t i o n  caused d i s t o r t i o n  

in e x i s t i n g  t r a n s p o r t a t i o n  s y s tem s ,  which in  many ca ses  caused t h e  d e c l i n e
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of  some gateway communit ies  and t h e i r  t r i b u t a r y  a r e a s  (Burghard t  1971, 

H i r th  1978, Taafe  e t . a l . 1963) .

A na lys i s

In examining th e  s tu d y  a r e a  in  l i g h t  o f  t h e  model p r e s e n te d  above ,  

two p r e l i m i n a r y  d i s t i n c t i o n s  were made. F i r s t ,  t o  c o n t ro l  f o r  ch rono logy ,  

t h e  focus  was on t h e  two c h r o n o l o g i c a l / t e c h n o l o g i c a l  a s s o c i a t i o n s  which 

c h a r a c t e r i z e d  t h e  s tudy  a r e a :  t h e  r i v e r  d r i v e  logg ing  e r a  and th e  ra i lw ay

logging  e r a .  Secondly ,  t h e  d a t a  used t o  examine Hypothes is  12 were 

e x c l u s i v e l y  h i s t o r i c a l ,  be ing  e i t h e r  l o c a l / r e g i o n a l  h i s t o r i e s  or  

au tob i  ograph i  e s / rem i  n i s c e n c e s .

The s e t t l e m e n t / t r a n s p o r t a t i o n  system f o r  t h e  r i v e r  d r i v e  logg ing  e r a  

conformed t o  what was expec ted  under t h e  i n d u s t r i a l  f r o n t i e r  model .  

I n i t i a l l y  s e t t l e m e n t  was r e s t r i c t e d  t o  c o a s t a l  a r e a s ,  w i th  economic 

a c t i v i t y  r e s t r i c t e d  t o  r e s o u r c e s  on or  near  t h e  c o a s t .  Beginning in  t h e  

1 870 ' s and by t h e  1880 's ,  l a r g e  s c a l e  commercial r i v e r  d r i v e  logg ing  was 

e s t a b l i s h e d  in  t h e  a r e a .  S im u l tane ous ly  t h e  s i z e  o f  t h e  gateways 

in c re a s e d  as lumber m i l l s ,  t r a n s p o r t a t i o n  f a c i l i t i e s  and r e l a t e d  s e r v i c e  

i n d u s t r i e s  were developed t o  s u p p o r t  t h e  growing logg ing  i n d u s t r y .

Gateways were l o c a t e d  nea r  r i v e r  mouths and t r a n s p o r t a t i o n  ro u te s  fo l lowed  

t h e  r i v e r  d r a i n a g e s .  The t r a n s p o r t a t i o n  systems were unique in  se v e ra l  

ways.  F i r s t ,  t h e r e  was an element o f  d i r e c t i o n a l i t y  invo lved  in t h e i r  

u s e .  Travel up la nd ,  w h i le  p o s s i b l e  on w a t e r ,  was most common o v e r l a n d ,  

i n c lu d in g  th e  movement o f  lo g g e r s  and s u p p l i e s  to  t h e  logg ing  camps.  The 

second phase o f  th e  t r a n s p o r t a t i o n  system d e a l t  w i th  t h e  t r a n s p o r t a t i o n  

back to  t h e  ga teway,  which f o r  a l l  t im b e r  and some l o g g e r s  was 

accompli shed by w a te r .  T h i r d l y ,  t h e  t r a n s p o r t a t i o n  system was s e a s o n a l .
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Overland t r a v e l  e f f e c t i v e l y  ceased  when th e  camps became snow-bound 

( u s u a l l y  l a t e  December) and d id  not  resume u n t i l  s p r i n g  (March).  Even 

with  r i v e r  improvements,  r i v e r  d r i v i n g  was r e s t r i c t e d  t o  t h e  l a t e  s p r in g  

and e a r l y  summer months ( A p r i l - J u l y )  (Chase 1936, Defebaugh 1906* Dunbar 

1970, Hudgins 1961, Karamanski 1984, Longyear 1960, Mansf ie ld  1899, Maybee 

1976, Reimann 1952) .

As p r e d i c t e d ,  t h e  t r a n s p o r t a t i o n  system d e f in e d  t h e  t r i b u t a r y  a r e a  

a s s o c i a t e d  with  each gateway because  of  t h e  r e l a t i o n s h i p  between p roduc t  

and t r a n s p o r t a t i o n  c a p a c i t y .  Only p ine  and s i m i l a r  t im b e r  were buoyant 

enough t o  be t r a n s p o r t e d  t o  t h e  gateway v ia  r i v e r  d r i v e ,  l i m i t i n g  t im b e r  

p ro d u c t io n  t o  t h o s e  s p e c i e s .  Fur the rm ore ,  c u t t i n g  o p e r a t i o n s  had t o  occur  

w i th in  a c e r t a i n  d i s t a n c e  o f  d r i v e a b l e  w a te r  so t h a t  lo g s  could be 

e f f i c i e n t l y  t r a n s p o r t e d  t o  t h e  decking  a r e a .  Thus,  t h e  t r a n s p o r t a t i o n  

systems not  on ly  s p e c i f i e d  t h e  ty p e  o f  p roduc t  but  a l s o  de f in e d  t h e  

t r i b u t a r y  a r e a  in  which i t  could be e f f i c i e n t l y  c u t .  Moreover,  because  o f  

t h e  r e s t r i c t e d  n a t u r e  o f  t h e  t r i b u t a r y  a r e a  and t h e  p e c u l i a r i t i e s  o f  t h e  

t r a n s p o r t a t i o n  system few i n t e r n a l  s e t t l e m e n t s  were e s t a b l i s h e d  (Chase 

1936, Defebaugh 1906, Dunbar 1970, Hudgins 1961,  Karamanski 1984, Longyear 

1960, M ansf ie ld  1899, Maybee 1976, Reimann 1952).

The s e t t l e m e n t / t r a n s p o r t a t i o n  system f o r  t h e  r a i lw a y  logg ing  e r a  

g e n e r a l l y  conformed t o  what was p r e d i c t e d  by t h e  i n d u s t r i a l  f r o n t i e r  model 

w ith  some e x c e p t i o n s .  While t h e s e  d id  not  c o n t r a d i c t  t h e  o v e r a l l  suppo r t  

o f  t h e  gateway model and Hypotheses 12, th e y  p rov ided  an i n t e r e s t i n g  

i l l u s t r a t i o n  o f  th e  m u l t i p l e  i n f l u e n c e s  which shape any given 

t r a n s p o r t a t i o n / s e t t l e m e n t  sys tem .

When main l i n e  r a i lw a y s  were f i r s t  e s t a b l i s h e d  in t h e  Upper 

P e n n in s u l a ,  t h e  t r a n s p o r t a t i o n  system and s e t t l e m e n t s  a s s o c i a t e d  with  t h e
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e a r l i e r  r i v e r  d r i v e  logg ing  e r a  a l r e a d y  e x i s t e d .  These o l d e r  systems 

con t inued  t o  f u n c t i o n  as t h e  r a i lw a y  system was formed.  Although th e  

s tudy  a r e a  was i n i t i a l l y  l i n k e d  t o  t h e  o u t s i d e  world by a main l i n e  

r a i lw a y  in  1872,  i t  was not  u n t i l  t h e  l a t e  1 8 8 0 ' s t h a t  main l i n e  r a i lw a ys  

were well e s t a b l i s h e d  in t h e  Upper P e n n in s u l a .  By t h i s  t ime main l i n e s  

ran along both  th e  n o r th e rn  and sou the rn  c o a s t s ,  connec t ing  t h e  c o s t a l  

s e t t l e m e n t s  w ith  S a u l t  Ste  Marie ,  Canada,  and t h e  Lower Penn insu la  t o  t h e  

e a s t  and Duluth and Menominee t o  t h e  w e s t .  Railway development peaked and 

m a in l ine  r o u t e s  s t a b i l i z e d  in t h e  1890 's  and t h e  appearance  o f  logg ing  

ra i lw a y s  co in c id e d  with  t h e  s t a b i l i z a t i o n  o f  main l i n e  r o u t e s .  O r i g i n a l l y  

developed  on t h e  Lower P en in s u la  as narrow gauge l i n e s ,  t h e s e  were used on 

t h e  Upper Penn insu la  as s t a n d a r d  gauge l i n e s  which ran  in  two genera l  

c o n f i g u r a t i o n s .  One was a s i n g l e  d e n d r i t i c  p a t t e r n  beg inn ing  in t h e  

gateway and ex tend ing  i n t o  t h e  i n t e r i o r .  The o t h e r  o ccu r red  as a branch 

o f  t h e  main l i n e  t r a c k  moving i n t o  t h e  i n t e r i o r  (C a lk in s  1929, Chase 1936, 

Defebaugh 1906,  Dunbar 1970,  Hudgins 1961, Karamanski 1984, Longyear 1960, 

Maybee 1976, Nute 1944, Reimann 1952).

From t h e  d e s c r i p t i o n  above i t  can be seen t h a t  e v e n t s  in  t h e  s tudy  

a r e a  d e v i a t e d  from t h e  expec ted  t r a j e c t o r y  in  te rm s  o f  t h e  i n t r o d u c t i o n  of  

a new mode o f  t r a n s p o r t a t i o n  and t h e  r e s u l t i n g  s h i f t  in  s e t t l e m e n t  

p a t t e r n .  F i r s t ,  r a t h e r  th a n  o c c u r r i n g  in s i n g l e  t r i b u t a r y  a r e a s  

a s s o c i a t e d  with  s i n g l e  ga teways ,  t h e  main l i n e  r a i lw a y s  connec ted a l l  t h e  

ga teways .  The m a in l ine  r a i lw a y  was so c o n s t r u c t e d  because  a t  t h e  t ime 

only  th e  gateway s e t t l e m e n t s  had p o p u la t io n s  s u f f i c i e n t  t o  s e rv e  as a 

market  f o r  t h e  goods and s e r v i c e s  p rovided  by t h e  r a i l w a y .  As a r e s u l t ,  a 

s i t u a t i o n  o f  d i f f e r e n t i a l  a c c e s s  t o  main l i n e  t r a n s p o r t a t i o n  d id  not  a r i s e  

and t h e  gateways and t h e i r  t r i b u t a r y  a rea s  remained i n t a c t .
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Second ly ,  t h e  i n t r o d u c t i o n  o f  logg ing  r a i lw a ys  e n l a r g e d  and r e d e f in e d  

t h e  t r i b u t a r y  a r e a s .  The use o f  t h e  logg ing  r a i l r o a d  r e l e a s e d  logg ing  

o p e r a t i o n s  from seasonal  c o n s t r a i n t s  and,  more i m p o r t a n t l y ,  en l a rg e d  th e  

scope o f  p o t e n t i a l  p ro d u c t s  t o  in c lu d e  a l l  t i m b e r ,  t h e r e b y  making th e  

e n t i r e  s tudy  a r e a  a p o t e n t i a l  t r i b u t a r y  a r e a .  Some o f  t h e s e  l i n e s  le d  

d i r e c t l y  from t h e  gateways i n t o  t h e  h i n t e r l a n d ,  b ranch ing  in a d e n d r i t i c  

f a s h io n  as th e y  extended f u r t h e r  i n l a n d .  Others  s imply  branched o f f  a 

main l i n e  and headed i n t o  t h e  i n t e r i o r ,  b ranch ing  in  t h e  same f a s h io n  as 

t h e  f i r s t  g roup .  This l a t t e r  ty p e  o f  logg ing  r a i l r o a d ,  w h i le  d e f i n i n g  a 

t r i b u t a r y  a r e a ,  was d i f f i c u l t  t o  a s s o c i a t e  w ith  a g iven  gateway s in c e  i t  

t e rm in a t e d  on t h e  main l i n e  r a t h e r  than  in  a s e t t l e m e n t .  T h e re fo re  i t  

d i s t o r t e d  t h e  expec ted  p a t t e r n  because i t  p o t e n t i a l l y  was a s s o c i a t e d  with  

any o f  t h e  gateways a long t h e  main l i n e .  N e v e r t h e l e s s ,  t h e  r a p id  

e x t e n s i o n  o f  t h e  logg ing  r a i lw a ys  i n t o  t h e  i n t e r i o r  i n c r e a s e d  t h e  

t r i b u t a r y  a r e a  f o r  t h e  c o a s t a l  gateways t o  t h e  p o in t  where i t  inc luded  th e  

e n t i r e  s tudy  a r e a .  With t h e  i n c re a s e d  o u tp u t  from t h e  expanded t r i b u t a r y  

a r e a s ,  gateway communit ies  grew in  s i z e  and number o f  c e n t r a l  p l a c e  

a c t i v i t i e s ,  t h e re b y  s u p p o r t i n g  t h e  i n d u s t r i a l  f r o n t i e r  model .

Once lo g g in g  r a i lw a ys  were e s t a b l i s h e d  and t h e  i n t e n s i t y  o f  lo gg ing  

i n c r e a s e d ,  two ty p e s  of  i n t e r i o r  s e t t l e m e n t s  began t o  appea r  along t h e  

r a i l  l i n e s .  The s m a l l e r  ones u s u a l l y  co n ta in e d  only  a r a i lw a y  s t a t i o n ,  

w h i le  t h e  l a r g e r  ones were more d i v e r s i f i e d  and could  c o n t a in  genera l  

s t o r e s ,  p o s t  o f f i c e s ,  l i g h t / s e r v i c e  i n d u s t r i e s ,  s a l o o n / h o t e l / b r o t h e l s ,  and 

o cc a s io n a l  lumber m i l l s  o r  heavy i n d u s t r y .  Even though t h i s  second group 

was l a r g e r  and more complex than  t h e  f i r s t ,  none o f  t h e s e  s e t t l e m e n t s  

posse ssed  a s u f f i c i e n t  number o f  h ig h e r  o r d e r  c e n t r a l  p l a c e  f u n c t i o n s  t o  

d i s p l a c e  t h e  gateways as t h e  p r im ary  s e t t l e m e n t s  on t h e  f r o n t i e r .  The
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even tua l  d e p l e t i o n  o f  t i m b e r  meant t h a t  con t inued  expansion  and 

i n t e n s i f i e d  p r o d u c t i v i t y ,  which would have al lowed  s e t t l e m e n t s  t o  reach 

h ig h e r  l e v e l s  w ith  in  a c e n t r a l  p l a c e  h i e r a r c h y ,  was not  p o s s i b l e .

Summary

Hypothes is  12 was sup p o r ted  by th e  d a t a .  For each of  t h e  two 

occupa t ion  e r a s  o f  t h e  lo g g in g  f r o n t i e r  t h e r e  was a d i s t i n c t i v e  

t r a n s p o r t a t i o n  system and o v e r a l l  s e t t l e m e n t  p a t t e r n .  In t h e  case  o f  t h e  

r i v e r  d r i v e  e r a ,  t h e  t r a n s p o r t a t i o n  system and s e t t l e m e n t  p a t t e r n  

co r responded  t o  t h e  i n d u s t r i a l  f r o n t i e r  m ode l ' s  p r e d i c t i o n s  f o r  a 

r e l a t i v e l y  s m a l l ,  low p ro d u c t io n  s i t u a t i o n .  The r a i lw a y  e ra  changed th e  

t r a n s p o r t a t i o n  system and s e t t l e m e n t  p a t t e r n s ,  but  not  in e x a c t l y  t h e  same 

way as t h e  i n d u s t r i a l  f r o n t i e r  model p r e d i c t e d .  Rather  than  competing 

g a t e w a y s / t r i b u t a r y  a r e a s  d ev e lo p in g  because o f  d i f f e r e n t i a l  a cc es s  to  th e  

new mode o f  t r a n s p o r t ,  t h e  gateways m a in ta ined  th e  same r e l a t i v e  

r e l a t i o n s h i p  t o  each o t h e r  because  a l l  were invo lved  in th e  new 

t r a n s p o r t a t i o n  sys tem .  The r e d e f i n i t i o n  o f  t r i b u t a r y  a r e a  and development 

o f  i n t e r i o r  s e t t l e m e n t s  p r e d i c t e d  by th e  gateway model occur red  d u r in g  t h e  

logg ing  e r a .  Taking a l l  t h e  r e s u l t s  i n t o  a c c o u n t ,  t h e  p r o p o s i t i o n s  of  t h e  

gateway model were upheld by t h e  a n a l y s i s ,  s u p p o r t i n g  H yothes is  12.

Hypothes is  13

As an i n d u s t r i a l  f r o n t i e r ,  t h e  logg ing  f r o n t i e r  should  be o f  s h o r t  

d u r a t i o n .  This  c h a r a c t e r i s t i c  should  be r e f l e c t e d  in  t h e  des ign  and 

c o n s t r u c t i o n  o f  t h e  s e t t l e m e n t s  on t h e  logg ing  f r o n t i e r .
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In i n v e s t i g a t i n g  chronology o r  d u r a t i o n  o f  o c c u p a t io n ,  one o f  t h e  key 

i s s u e s  t h a t  had t o  be ad d re s sed  was s c a l e  o f  measurement .  G en e ra l ly  

s p e a k in g ,  t h e r e  were two s c a l e s  o f  measurement by which t h i s  h y p o th e s i s  

could  be a d d re s s e d :  a b s o l u t e  and r e l a t i v e .  Absolu te  chronology  d e f in e d  

t h e  d u r a t i o n  in  terms o f  y e a r s  o f  d u r a t i o n .  Such an approach provided  

temporal  param ete rs  w i th i n  which a phenomenon occu r red  bu t  d id  not  p rov ide  

an i n d i c a t i o n  o f  whether t h i s  could  be co n s id e re d  a s h o r t  o r  long te rm 

o c c u p a t io n .

In c o n t r a s t ,  t h e  measure o f  r e l a t i v e  chronology al lowed  t h e  d u r a t i o n  

o f  occu p a t io n  t o  be e v a l u a t e d  with  r e s p e c t  t o  a measure o t h e r  than  

a b s o l u t e  y e a r s .  The approach used he re  was based on a s u b j e c t i v e  

e v a l u a t i o n  o f  some of  t h e  m a t e r i a l  c u l t u r e  and o p e r a t i n g  p rocedures  

a s s o c i a t e d  with  t h e  logg ing  f r o n t i e r .  Such an approach was r e l e v a n t  t o  

t h e  s i t u a t i o n  in t h e  s tu d y  a r e a  because  i t  a l lowed  f o r  t h e  e v a l u a t i o n  o f  

s h o r t  ve rsus  long term in v e s tm en t s  in  m a te r i a l  c u l t u r e  and of  t h e  way th e  

m a te r i a l  c u l t u r e  was used on t h e  logg ing  f r o n t i e r .

The approach used in t h i s  a n a l y s i s  m a in ta ined  t h a t  l a r g e  s c a l e  

m a te r i a l  c u l t u r e  ( e . g .  camps,  r a i l  l i n e s )  cou ld  be e v a l u a t e d  with  r e s p e c t  

t o  i t s  p o t e n t i a l  f o r  permanence o r  t h e i r  p o t e n t i a l  f o r  s h o r t  ve rsus  long 

te rm u s e .  I t  was expec ted  t h a t  s h o r t  te rm use  would be r e f l e c t e d  by 

m a t e r i a l s  which had a r e l a t i v e l y  s h o r t  l i f e  span in t h e  c a p a c i t y  in  which

th e y  were u sed .  Shor t  te rm  use was a l s o  i n d i c a t e d  by m a k esh i f t

c o n s t r u c t i o n  t e c h n i q u e s .  F u r the rm ore ,  t h e  r e l a t i o n s h i p  between th e s e  two 

was not  n e c e s s a r i l y  a d i r e c t  one .  That i s ,  s h o r t  te rm  m a t e r i a l s  could  be 

used with  s h o r t  te rm c o n s t r u c t i o n  t e c h n i q u e s ,  long te rm m a t e r i a l s  could  be

used with  s h o r t  te rm t e c h n i q u e s ,  o r  some o t h e r  combination  of  t h e  two

could  be u sed ,  a l l  o f  which would be taken  as ev idence  o f  s h o r t  occupa t ion
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d u r a t i o n .  All o f  t h e s e  p r o p o s i t i o n s  were e v a lu a te d  us ing  h i s t o r i c a l  d a t a .

Analys is

Logging camp c o n s t r u c t i o n  v a r i e d  th roughou t  t h e  s tu d y  p e r i o d .  The 

e a r l i e s t  t e c h n iq u e s  invo lved  c u t t i n g  a t r a i l  i n t o  t h e  f o r e s t  d u r ing  th e  

l a t e  summer and f a l l .  The camp was th e n  c o n s t r u c t e d  in  log  cabin f a s h i o n ,  

w ith  mud c h ink ing  between t h e  logs  and p ine  bough r o o f s .  Most o f  th e  

e x t e r n a l  c o n s t r u c t i o n  m a t e r i a l s  were garnered  from th e  s i t e .  The i n s i d e  

f l o o r  was d i r t ,  two t o  t h r e e  t i e r s  o f  bunks were a r ranged  around t h e  

p e r im e te r  o f  t h e  cab in  and t h e r e  was a f i r e  p i t  o r  s im ple  s tove  in th e  

c e n t e r  with  a smoke ho le  in  t h e  r o o f .  Logs in  th e  round was t h e  

predominant  c o n s t r u c t i o n  m a t e r i a l .  Windows were r a r e .  These b u i l d in g s  

might  a l s o  be s e m i - s u b te r r a n e a n  i f  dugout c o n s t r u c t i o n  was used o r  i f  

e a r t h  was p i l e d  a g a i n s t  t h e  o u t s i d e  w a l l s .  Other b u i l d i n g s  in  t h e  camp 

were s i m i l a r l y  c o n s t r u c t e d  with  t h e  i n t e r n a l  a rrangements  d i f f e r i n g  

acco rd ing  t o  b u i l d i n g  f u n c t i o n  (Draper 1930, Dye 1975, F i tzm aur ice  1889, 

Franzen 1984, H ulber t  1949,  Maybee 1976, Nute 1944, Reimann 1952, Rohe 

1986, Wells  1978) .

This p a r t i c u l a r  method o f  c o n s t r u c t i o n  and th e  r e s u l t i n g  m a te r i a l  

c u l t u r e  q u a l i f i e d  as s h o r t  te rm f o r  s eve ra l  r e a s o n s .  F i r s t ,  a roo f  

c o n s t r u c t e d  o f  p ine  boughs was w a te rp ro o f  on ly  so long as th e  need les  

remained f r e s h .  Once th e y  began t o  age t h e y  would f a l l  o f f ,  d e c re a s i n g  

t h e  w a te rp ro o f  q u a l i t i e s  o f  t h e s e  b u i l d i n g s  and i n c r e a s i n g  t h e i r  

c o m b u s t a b i l i t y , e s p e c i a l l y  i f  a f i r e  p i t  r a t h e r  than  a s tove  with  a 

s to v e p i p e  was used f o r  h e a t .  Secondly ,  t h e  mud ch ink ing  between t h e  logs  

e v e n t u a l l y  d r i e d ,  became de tached  and f e l l  o u t .  This was caused by th e  

n a t u r a l  d e s i c a t i o n  o f  t h e  c l a y  as well  as by s h i f t s  in  t h e  framework of
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t h e  b u i l d i n g  induced by f r e e z i n g / t h a w i n g .  T h i r d l y ,  a combinat ion o f  t h e  

f i r s t  two prob lem s ,  p lu s  e x c e s s i v e  amounts o f  m o i s tu r e  rendered  th e  

i n t e r i o r  o f  such b u i l d i n g s  u n i n h a b i t a b l e  a f t e r  a c e r t a i n  amount o f  t i m e .  

The d i r t  f l o o r s  became muddy, and t h e  s h i f t i n g  in t h e  s t r u c t u r e  because  o f  

f r e e z i n g / t h a w i n g  rendered  t h e  e n t i r e  s t r u c t u r e  u n s t a b l e .  F i n a l l y ,  t h i s  

p a r t i c u l a r  ty p e  o f  camp c o n s t r u c t i o n  was c h a r a c t e r i s t i c  of  t h e  e a r l y  y e a r s  

o f  r i v e r  d r i v e  lo gg ing  on t h e  Upper P e n n in s u la .  Given t h e  n a t u r e  o f  t h e  

p r o d u c t ,  and r e l a t e d  f a c t o r s ,  i t  was r a r e  t h a t  such camps were occupied  

f o r  more than  two seasons  (Draper  1930, Dye 1975, Franzen 1984, H ulber t  

1949, Maybee 1976, Nute 1944, Reimann 1952, Rohe 1986,  Wells 1978).

The nex t  genera l  change in camp c o n s t r u c t i o n  o c c u r re d  dur ing  th e  

t r a n s i t i o n  t o  r a i lw a y  lo g g i n g .  The b a s i c  fo u n d a t io n  and framing methods 

remained t h e  same,  as  d id  t h e  log  c o n s t r u c t i o n .  D i f f e r e n c e s  occur red  in 

f l o o r i n g ,  r o o f i n g ,  v e n t i l a t i o n  and h e a t in g  as well as  in  source  o f  

c o n s t r u c t i o n  m a t e r i a l s .  The f l o o r s  were now made o f  s p l i t  logs  so t h a t  a 

d r y ,  f l a t ,  r e l a t i v e l y  even s u r f a c e  e x i s t e d  in  a l l  t h e  camp b u i l d i n g s .  

Roof ing ,  both  framing and s h e a t h i n g ,  was o f  sawn lumber and p lanks  which 

were brought in  over land  o r  v ia  r a i l .  The ro o f  and gab le  were u s u a l l y  

covered with  t a r p a p e r  he ld  in p l a c e  with  b a t t e n s .  Pre-hung windows in th e  

bunkhouses and o t h e r  b u i l d i n g s  p rovided  l i g h t  and v e n t i l a t i o n .  Heat was 

provided  by metal  s to v es  w i th  s to v e p i p e s  t h a t  in s u re d  adequa te  v e n t i l a t i o n  

and reduced t h e  danger o f  f i r e .  The i n t e r n a l  ar rangem ent o f  t h e  v a r io u s  

camp b u i l d i n g s  remained e s s e n t i a l l y  th e  same (Draper 1930, Dye 1975, 

Franzen 1984, Hulber t  1949,  Maybee 1976, Nute 1944, Reimann 1952, Rohe 

1986, Wells 1978) .

Such changes in  c o n s t r u c t i o n  seemed i n i t i a l l y  t o  imply g r e a t e r  

permanence.  Roof c o n s t r u c t i o n  was b e t t e r  and more w a t e r p r o o f .  Wooden
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r a t h e r  than  d i r t  f l o o r s  and improvements in  v e n t i l a t i o n  and h e a t in g  a l l  

bespoke lo n g e r  te rm occupancy as d id  t h e  i n c re a s e d  r e l i a n c e  on 

manufactured  components.  F u r the rm ore ,  h i s t o r i c a l  d a t a  i n d i c a t e d  t h a t  with  

t h e  a r r i v a l  o f  r a i lw ay  lo g g i n g ,  camps were b u i l t  t o  l a s t  a number o f  

y e a r s .  This  l o n g e r  l i v e d  camp c o n s t r u c t i o n  and occupancy r e f l e c t e d  th e  

s h i f t  in p roduc t  from p ine  t o  any wood t h a t  could  be e x p l o i t e d ,  th e r e b y  

r e q u i r i n g  lo n g e r  to  d e p l e t e  any g iven  a r e a .  Also ,  t h e  new ra i lw ay  

t e chno logy  only  e f f e c t e d  t r a n s p o r t a t i o n  o f  c o n s t r u c t i o n  m a t e r i a l s  t o  t h e  

camps and t h e  t r a n s p o r t a t i o n  o f  t h e  t im ber  from th e  f o r e s t  t o  t h e  saw 

m i l l s .  Woods o p e r a t i o n s  remained s u b s t a n t i a l l y  t h e  same,  so t h a t  changes 

in t h i s  a r e a  were u s u a l l y  l i m i t e d  t o  i n c re a s e d  camps and crews (Draper 

1930, Dye 1975,  Franzen 1984,  H u lber t  1949, Maybee 1976, Nute 1944,

Reimann 1952, Rohe 1986, Wells 1978) .

This appea rance  o f  permanence in  camp c o n s t r u c t i o n  was d e c e p t iv e  

because  many o f  t h e s e  c h a r a c t e r i s t i c s  were des igned  t o  f a c i l i t a t e  t h e  

r ap id  r e l o c a t i o n  of  t h e  camps.  Gables and ro o f s  c o n s t r u c t e d  o f  sawn 

lumber were d i s m a n t l e d ,  loaded  on r a i lw ay  c a r s  and moved t o  new l o c a t i o n s  

f o r  r ea s sem b ly .  With t h e  e x c e p t io n  o f  new t a r p a p e r ,  t h e  roo f  was 

e f f e c t i v e l y  re c y c le d  a number o f  t im es  b e fo re  t h e  lumber had t o  be 

d i s c a r d e d .  S i m i l a r l y ,  p re-hung windows were removed from th e  log  cab in 

m a t r ix  and sh ipped  t o  a new camp. B ar r ing  b r e a k a g e ,  windows were used in  

a number o f  d i f f e r e n t  camps.  L ikew ise ,  metal s t o v e s  were a l s o  d i sm an t led  

and t r a n s p o r t e d  to  t h e  new camps.  Thus,  f e a t u r e s  which appeared t o  be 

i n d i c a t i v e  o f  permanence were in  f a c t  des igned  t o  i n c r e a s e  t h e  p o r t a b i l i t y  

and r e c y c l a b i l i t y  o f  c o n s t r u c t i o n  m a t e r i a l s .  In t h e  long  ru n ,  t h i s  

l e s s e n e d  t h e  c o s t  o f  camp c o n s t r u c t i o n .  T h e r e f o re ,  a l th o u g h  occupied  f o r  

a l o n g e r  d u r a t i o n ,  camps were made more p o r t a b l e  r a t h e r  than  permanent
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(Draper 1930, Dye 1975, Franzen 1985, H u lber t  1949, Maybee 1976, Nute 

1944, Reimann 1952, Rohe 1986, Wells  1978).

The f i n a l  change in  camp c o n s t r u c t i o n  occu r red  d u r in g  th e  r a i lw a y  

logg ing  e r a ,  and was t h e  s h i f t  from p a r t i a l  log  c o n s t r u c t i o n  t o  complete 

sawn lumber c o n s t r u c t i o n .  Once c o n s t r u c t e d ,  camp b u i l d i n g s  were covered 

w i th  t a r p a p e r  held  down w i th  b a t t e n s .  The o t h e r  f e a t u r e s  o f  t h e  b u i l d i n g s  

r e p l i c a t e d  t h o s e  d e s c r ib e d  immedia te ly  above .  This  i n i t i a l  inves tm en t  in 

a more e x p e n s iv e ,  more permanent ty p e  o f  c o n s t r u c t i o n  appeared  t o  be 

i n d i c a t i v e  o f  l o n g e r  te rm o c c u p a t i o n .  In much t h e  same f a sh ion  as 

d e s c r ib e d  f o r  t h e  r o o f ,  e n t i r e  b u i l d i n g s  were d i s m a n t l e d ,  moved t o  a n o t h e r  

camp l o c a t i o n  and r e -assem bled  with  t h e  a d d i t i o n  o f  new t a r p a p e r  and 

sometimes f l o o r s .  Windows, s t o v e s  and doors  were a l s o  r e c y c l e d .

T h e re fo re  camp c o n s t r u c t i o n  aga in  r e f l e c t e d  t h e  s h o r t  d u r a t i o n  o f  logg ing  

f r o n t i e r  occupancy (Draper 1930, Dye 1975, Franzen 1984, Hulber t  1949, 

Maybee 1976, Nute 1944, Reimann 1952,  Rohe 1986, Wells 1978).

The epitome o f  t h i s  t r e n d  o f  i n c r e a s i n g  t h e  i n i t i a l  c o s t  o f  camp 

c o n s t r u c t i o n  w h i le  i n c r e a s i n g  i t s  r e c y c l a b i l t i y  d id  no t  occur in  t h e  Upper 

Penn insu la  u n t i l  a f t e r  t h e  end o f  t h e  s tudy  p e r i o d .  I t  i s  mentioned in 

t h i s  a n a l y s i s  because i t  p rov ided  f u r t h e r  su p p o r t  f o r  t h e  p r o p o s i t i o n  t h a t  

s e t t l e m e n t s  on t h e  logg ing  f r o n t i e r  were des igned  t o  be of  s h o r t  d u r a t i o n .  

This  development was t h a t  o f  r a i l w a y  c a r  camps.  These were camp b u i l d i n g s  

( i . e .  bunkhouses ,  camp o f f i c e s ,  camp s t o r e s ,  cookhouses ,  e t c . )  c o n s t r u c t e d  

on r a i lw a y  c a r s .  When a camp was t o  be e s t a b l i s h e d ,  t h e  a p p r o p r i a t e  

number and v a r i e t y  o f  t h e s e  c a r s  were h i t c h e d  to  an e ng ine  and hau led  t o  

t h e  camp s i t e ,  which in t h i s  case  was a s i d i n g  o f f  t h e  r a i l r o a d .  Only t h e  

b a r n ,  b la ck sm i th  shop,  r o o t  c e l l a r  and l a t r i n e  could not  be c o n s t r u c t e d  in 

t h i s  f a s h i o n .  These b u i l d i n g s  were b u i l t  on th e  ground and were o f  sawn
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lumber c o n s t r u c t i o n  so t h e y  cou ld  be d i sm an t led  and r e c o n s t r u c t e d  when t h e  

t r a i n  camp moved on .  While t h i s  method r e q u i r e d  a h ig h e r  i n i t i a l  c a p i t a l  

o u t l a y ,  i t  g r e a t l y  i n c r e a s e d  t h e  r e c y c l a b i l i t y  o f  t h e  b u i l d i n g s  so t h a t  

c o n s t r u c t i o n  c o s t s  were am ort ized  over  a number o f  camp l o c a t i o n s  and over  

a number o f  y e a r s  (Karamanski 1984 ) .

In t e r m e d ia t e  supply  c e n t e r s  were a l s o  s t u d i e d  in l i g h t  o f  permanency.  

E a r l i e r  i t  was e s t a b l i s h e d  t h a t  t h e r e  were two ty p e s  o f  i n t e r m e d i a t e  

supp ly  c e n t e r s ,  one more e l a b o r a t e  and one more s im p l e .  Because t h e  more 

s im ple  o f  t h e s e  s e t t l e m e n t s  u s u a l l y  c o n s i s t e d  of. l i t t l e  more than  a 

r a i lw a y  s t a t i o n  and fu n c t i o n e d  e x c l u s i v e l y  as an u n lo a d in g / l o a d in g  

t e r m i n a l ,  i t  was accep ted  w i th o u t  f u r t h e r  e l a b o r a t i o n  t h a t  such 

s e t t l e m e n t s  were o f  s h o r t  d u r a t i o n  and l i m i t e d  f u n c t i o n .  The l a r g e r  

i n t e r m e d i a t e  supply  c e n t e r s  c o n ta in e d  a number o f  s e r v i c e s  beyond a 

r a i lw a y  s t a t i o n .  These s e t t l e m e n t s  were c o n s t r u c t e d  o f  sawn lumber which 

was u s u a l l y  u n f in i s h e d  o r  covered with  t a r p a p e r  and b a t t e n s  and which was 

hauled  t o  t h e  l o c a t i o n  by r a i l  excep t  in th o s e  s e t t l e m e n t s  with  a saw m il l .  

B u i ld ings  were o f t e n  mul t i  s t o r y  and q u i t e  s i z e a b l e  by contemporary 

s t a n d a r d s .  N e v e r t h e l e s s ,  t h e s e  s e t t l e m e n t s  were s t i l l  focused  on a s h o r t  

te rm o c c u p a t io n .  This p o s i t i o n  was fo rm ula ted  and m a in ta ined  because  o f  

th e  lack  o f  c e r t a i n  f e a t u r e s ,  p r i n c i p a l l y  t h e  la c k  o f  any lo c a l  government 

f u n c t i o n s  exce p t  law e n fo rcem en t .  Although i t  was not  a n t i c i p a t e d  t h a t  

t h e  i n t e r m e d i a t e  supply  c e n t e r s  would become high o r d e r  c e n t r a l  p l a c e s ,  i t  

was expec ted  t h a t  t h e r e  might  be o t h e r  c i v i c  f u n c t i o n s  i n d i c a t i v e  o f  a 

permanent community.  Such s e r v i c e s  as o rgan ized  f i r e  p r o t e c t i o n ,  s c h o o l s ,  

and l a t e r  p re s e n c e  o f  a t e l e p h o n e  s e r v i c e  were c o n s id e re d  i n d i c a t i v e  o f  

permanency.  All o f  t h e s e  s e r v i c e s  were l a c k in g  or  e l s e  p r e s e n t  in  very  

few o f  t h e  i n t e r m e d i a t e  supp ly  c e n t e r s .  S ince  in ves tm en t  in  t h e s e
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s e r v i c e s  was n o t  made in t h e  m a j o r i t y  o f  c a s e s ,  t h e  mode and o r g a n i z a t i o n  

o f  such s e t t l e m e n t s  was focused  on s h o r t  r a t h e r  than  long  te rm occupa t ion  

(Bohn 1937; Draper 1930; Dye 1975; H u lber t  1949; Karamanski 1984; Maybee 

1976; Nute 1944; Reimann 1952,  1982; Wells 1978) .

Summary

The t e s t i n g  of  Hypothes is  13 was based on an e v a l u a t i o n  o f  r e l a t i v e  

r a t h e r  th a n  a b s o l u t e  ch ro n o lo g y .  The a n a l y s i s  fo c u s in g  p r i m a r i l y  on 

logg ing  camps,  t h e  most numerous t y p e  of  s e t t l e m e n t  on t h e  logg ing  

f r o n t i e r ,  and examined c o n s t r u c i t o n  methods and m a t e r i a l s  in  l i g h t  of  

t h e i r  i m p l i c a t i o n s  f o r  s h o r t  o r  long  te rm o c c u p a t i o n .  C o n s t ru c t io n  

t e c h n iq u e s  and m a t e r i a l s  were i n d i c a t i v e  of  s h o r t  te rm occupa t ion  f o r  both 

t h e  r i v e r  d r i v e  and r a i lw a y  logg ing  e r a s .  In t h e  ca s e  o f  t h e  l a t t e r ,  t h e  

i n i t i a l  exam ina t ion  r e v e a le d  what appeared  t o  be c o n t r a d i c t o r y  d a t a .  That 

i s ,  c o n s t r u c t i o n  t e c h n i q u e s / m a t e r i a l s  were more expens ive  and more 

d u r a b l e ,  i n d i c a t i n g  l o n g e r  te rm o c c u p a t io n .  However, two c h a r a c t e r i s t i c s  

o f  t h e  new c o n s t r u c t i o n  t e c h n i q u e s / m a t e r i a l s ,  p o r t a b i l i t y  and 

r e c y c l a b i l i t y ,  r e v e a le d  t h a t  t h e  permanency was not  t o  be assumed.  Rather  

t h e s e  t e c h n i q u e s / m a t e r i a l s  made i t  p o s s i b l e  t o  t r a n s p o r t  th e  camps t o  new 

l o c a t i o n s  and r e b u i l d  them, r e c y c l i n g  most o f  t h e  m a t e r i a l s ,  r e s u l t i n g  in 

a ch eaper  c o s t  in  t h e  long ru n ,  and i n d i c a t i n g  t h a t  th e y  were in tended  f o r  

s h o r t  d u r a t i o n s  o f  o c c u p a t io n .  Likewise an exam ina t ion  o f  t h e  

c o n s t r u c t i o n  t e c h n iq u e s  and ty p e s  o f  s e r v i c e s  prov ided  by t h e  i n t e r m e d i a t e  

supply  c e n t e r s  r e v e a le d  t h a t  t h e s e  s e t t l e m e n t s  were b u i l t  f o r  s h o r t  r a t h e r  

th a n  long te rm d u r a t i o n .  T h e r e f o r e ,  Hypothes is  13 was s u p p o r te d .
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Hypothesis 14

The lo gg ing  f r o n t i e r  w i l l  be c h a r a c t e r i z e d  by a high  d eg ree  o f  u n i f o r m i t y ,  

both  in  te rms o f  behav io r  and m a t e r i a l  c u l t u r e .  I t  i s  expec ted  t h a t  t h i s  

u n i fo rm i ty  w i l l  be most v i s i b l e  in a r e a s  d i r e c t l y  r e l a t i n g  t o  p roduc t ion  

and t h a t  i t  w i l l  vary  among t h e  t h r e e  components o f  t h e  i n d u s t r i a l  

f r o n t i e r  s e t t l e m e n t  sys tem.

The e v a l u a t i o n  o f  Hypothes is  14 focused p r i m a r i l y  upon th e  behav io r  

and m a te r i a l  c u l t u r e  which c h a r a c t e r i z e d  th e  logg ing  camps as a r e a s  of  

primary p r o d u c t i o n .  Fur the rm ore ,  t h e r e  was a s u f f i c i e n t  h i s t o r i a l  da ta  

base in  t h e  form o f  rem in iscenc es  and l o c a l / r e g i o n a l  h i s t o r i e s  t o  enab le  

logg ing  camps t o  be e v a lu a te d  f o r  u n i f o r m i t y .  M ate r ia l  c u l t u r e  c o n s i s t e d  

o f  t h e  b u i l t  envi ronment ( a r c h i t e c t u r e )  and t h e  a r t i f a c t u a l  assemblage 

commonly a s s o c i a t e d  with  l o g g i n g .  Behavior was c a t e g o r i z e d  as t o  whether  

o r  not  i t  was r e l a t e d  d i r e c t l y  t o  p r o d u c t i o n .

I t  was a l s o  n ece s s a ry  t o  e s t a b l i s h  a working d e f i n i t i o n  o f  u n i fo rm i ty  

t o  e v a l u a t e  m a t e r i a l  c u l t u r e  and b e h a v i o r .  This  d e f i n i t i o n  was not  

in tended  t o  be a r i g i d  y a r d s t i c k  by which u n i fo rm i ty  would be e v a lu a te d  

bu t  r a t h e r  a broad s e t  o f  g u i d e l i n e s  t o  a l low  f o r  lo c a l  and temporal  

v a r i a t i o n  around a common theme. In terms o f  m a te r i a l  c u l t u r e ,  u n i fo rm i ty  

was d e f in e d  with  r e s p e c t  t o  two s u b s e t s  o f  d a t a .  The a r c h i t e c t u r e  of  t h e  

logg ing  camps was e v a l u a t e d  by t h e  de s ign  o f  i n d i v id u a l  b u i l d i n g s  and 

t h e i r  l a y o u t  w i th in  t h e  camp. To be c ons ide re d  un i fo rm ,  b u i l d in g  d es ig n  

had t o  be b ro a d ly  s i m i l a r  a c r o s s  t h e  dimens ions o f  space  and t i m e .  I t  was 

not  expec ted  t h a t  b u i l d i n g  des ign  would be i d e n t i c a l ,  b u t  t h a t  t h e  

c o n s t e l l a t i o n  o f  f e a t u r e s  which d e f in e d  each type  o f  b u i l d i n g  would be 

s i m i l a r  in  t h e  m a j o r i t y  o f  t h e  same ty p e  o f  b u i l d i n g s .  Fur therm ore ,  i t
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was expec ted  t h a t  t h e  ty p e  of  b u i l d i n g s  which ocu r red  in  a logg ing  camp 

and t h e i r  l a y o u t  w i th in  camps would be s i m i l a r  a c ro s s  t h e  d imensions o f  

t im e  and s p a c e .  In te rms o f  t h e  p roduc t ion  a r t i f a c t  assemblage ,  a genera l  

s i m i l a r i t y  in  i t s  composi t ion  was expec ted  a c ro s s  t im e  and s p a c e .  As with  

a r c h i t e c t u r e ,  t h e r e  was room f o r  v a r i a t i o n  in  t h e  assem blage ,  but  th e  

m a j o r i t y  o f  e lements  in  t h e  assemblage  were expec ted  t o  be t h e  same 

(Ferguson 1977) .

D i f f e r e n t  i s s u e s  were add res sed  when d e f i n i n g  u n i f o r m i ty  in te rms of  

p roduc t ion  and non-p roduc t ion  r e l a t e d  b ehav io r  . One c o n s i d e r a t i o n  was 

t h a t  b ehav io r  o ccu r red  in  t h e  camps and t h e r e f o r e  w i th i n  an environment 

t h a t  was s t r u c t u r e d  by b u i l d i n g  des ign  and l a y o u t .  Such behav io r  a l s o  

invo lved  t h e  use o f  t h e  p ro d u c t io n  a r t i f a c t  assemblage ,  i l l u s t r a t i n g  

a n o th e r  t i e  between m a t e r i a l  c u l t u r e  and b ehavo r ia l  r e p e r t o i r e  on th e  

logg ing  f r o n t i e r .  R ecogn i t ion  o f  t h e  e x i s t a n c e  o f  t h e s e  r e l a t i o n s h i p s  led  

t o  c e r t a i n  e x p e c t a t i o n s  about  b ehav io ra l  u n i f o r m i t y .  F i r s t ,  u n i fo rm i ty  in  

p roduc t ion  b eh a v io r  was t h e  per formance of  t h e  same t a s k s  in s i m i l a r  ways 

a c ro s s  t h e  dimensions  o f  t im e  and s p a c e .  This  u n i f o r m i ty  was m a in ta ined  

by both f o l k  wisdom passed  among t h e  lo g g e rs  and by i n s t r u c t i o n s  from 

s u p e r v i s o r s ,  and was r e i n f o r c e d  th rough  th e  use o f  t h e  same to o l

assem blage .  Changes in  a v a i l a b l e  techno logy  might  o r  might  not  lead  t o

beh a v io ra l  changes .  For example ,  i f  a change led  t o  t h e  p ro d u c t io n  of  a 

more e f f i c i e n t  model o f  a t r a d i t i o n a l  t o o l ,  speed o f  p ro d u c t io n  might be 

in c re a s e d  b u t  no t  t h e  manner in  which th e  to o l  was u s e d .  I f  a new too l  

was i n t r o d u c e d ,  then  b eh av io r  would change because n o th ing  in th e

p r e - e x i s t i n g  b eh a v io ra l  t r a d i t i o n  provided  i n s t r u c t i o n s  as t o  how t o  use

t h e  t o o l .  I t  was a l s o  p o s s i b l e ,  bu t  not  l i k e l y ,  t h a t  changes in behav io r  

would cause  changes in t h e  too l  assem blage .
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Second ly ,  on t h e  logg ing  f r o n t i e r  work p la c e  and r e s id e n c e  were one 

and t h e  same,  ea s in g  t h e  m a in ta in e n c e  o f  u n i fo rm i ty  in  n o n -p ro d u c t iv e  as 

well as  in p r o d u c t i v e  b e h a v i o r .  In t h i s  i n s t a n c e ,  n o n -p ro d u c t iv e  behav io r  

was d e f in e d  as behav io r  which d id  not  d i r e c t l y  r e l a t e  t o  t h e  c u t t i n g ,  

t r a n s p o r t i n g ,  and p ro c e s s in g  o f  t i m b e r .  I t  was expec ted  t h a t  such 

b eh av io r  would r e l a t e  more c l o s e l y  t o  a r c h i t e c t u r e  and l a y o u t  than  t o  th e  

too l  assem blage .  Bear ing t h e s e  p o i n t s  in mind,  i t  was expec ted  t h a t  

n o n -p ro d u c t iv e  b ehav io r  would be r e g u l a t e d  by a s e r i e s  o f  p r o s c r i p t i o n s .  

These were expec ted  t o  be f a i r l y  w ide - rang ing  s in c e  th e y  r e g u la t e d  a l l  

n o n -p ro d u c t iv e  b e h a v i o r .  While some might  have been passed  among t h e  

l o g g e r s  as f o l k  wisdom, most were e s t a b l i s h e d  and e n fo rc e d  by t h e  camp 

s u p e r i n t e n d e n t  and h i s  m in io n s .  In a d d i t i o n  t o  p r o s c r i p t i o n s ,  r e g u l a t i o n  

was a l s o  expec ted  t o  s p e c i f y  p a r t i c i p a t i o n  in c e r t a i n  a c t i v i t i e s  as  well 

as  t h e  d u r a t i o n  o f  p a r t i c i p a t i o n .  F ur the rm ore ,  en fo rcement of  such 

r e g u l a t i o n s  was expec ted  t o  occu r  th rough  both  o v e r t  and c o v e r t  means.

F i n a l l y ,  i t  was expec ted  t h a t  change would occu r  in  some o f  t h e  

m a te r i a l  c u l t u r e  and b ehav io r  d i s c u s s e d  above.  This phenomenon was in 

keeping with  t h e  d e f i n i t i o n  o f  u n i f o r m i ty  as  broad s i m i l a r i t i e s  or  as  a 

c o n s t e l l a t i o n  o f  shared  a t t r i b u t e s  r a t h e r  than  as isomorphism. These 

changes were no t  expec ted  t o  d i s r u p t  t h e  p r e - e x i s t i n g  p a t t e r n s  o f  behav io r  

and m a t e r i a l  c u l t u r e  in  t h e  s tudy  a r e a .  R a ther  th e y  were expec ted  t o  be 

changes in  t h e  p r o d u c t i v e  a rena  which s i g n i f i c a n t l y  in c re a s e d  

p r o d u c t i v i t y .  As su ch ,  t h e y  were expec ted  t o  be r e a d i l y  and r a p i d l y  

adopted  a c r o s s  t h e  logg ing  f r o n t i e r  with  l i t t l e  r e s i s t a n c e  on t h e  p a r t  o f  

t h e  lo g g e rs  (H ardes ty  1985).
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A nalys i s

The a n a l y s i s  o f  a r c h i t e c t u r e  suppor ted  Hypothes is  14.  There was a 

genera l  s i m i l a r i t y  in  c o n s t r u c t i o n  and l a y o u t  o f  logg ing  camps a c ro s s  t h e  

logg ing  f r o n t i e r  and th rough  t ime from t h e  r i v e r  d r i v e  e r a  i n t o  t h e  

r a i lw a y  logg ing  e r a .  From t h e  d i s c u s s i o n  of  t h e  c o n s t r u c t i o n  t e ch n iq u es  

f o r  camps p r e s e n t e d  in  t h e  d i s c u s s i o n  o f  Hypothesis  13 i t  was l e a rn e d  t h a t  

c o n s t r u c t i o n  and des ign  remained s i m i l a r  th roughou t  t h e  s tudy  pe r io d  with  

changes ,  when th e y  o c c u r r e d ,  d i r e c t e d  towards  i n c r e a s e d  p o r t a b i l i t y  and 

r e c y c l a b i l i t y  o f  camp b u i l d i n g s .  Fur therm ore ,  t h e s e  changes were focused  

p r i m a r i l y  on t h e  e x t e r n a l  cover ing  o f  t h e  b u i l d i n g s .  The i n t e r n a l  

ar rangem ents  o f  t h e  b u i l d i n g s  remained t h e  same.  S p e c i f i c a l l y ,  bunks were 

f i x e d  in p o s i t i o n  around t h e  w a l l s  o f  t h e  b u i l d i n g  with  a s to v e  l o c a t e d  in  

t h e  open space  in  t h e  c e n t e r .  There might  a l s o  be m i s c e l l a n e o u s  c h a i r s  or  

benches in  t h e  open s p a c e .  (Draper 1930, Dye 1975, Franzen 1985, 

F i t z m a u r i c e  1889, H u lber t  1949,  Maybee 1976, Reimann 1952, Rohe 1986,

Wells 1978) .

Other b u i l d i n g s ,  most n o t i c e a b l y  t h e  cookhouse,  r e t a i n e d  th e  same 

i n t e r n a l  s t r u c t u r e  th rough  t ime in  s p i t e  of  changes in  e x t e r n a l  c o v e r i n g .  

The k i t c h e n  occupied  one end o f  t h e  b u i l d in g  and was s e p a r a t e d  from th e  

d in i n g  room by a wall which housed a l a r g e  opening f o r  food s e r v i c e .  The 

l a r g e r  d in i n g  room was f u r n i s h e d  w i th  long  row t a b l e s  n a i l e d  t o  t h e  f l o o r ,  

and ben ch e s .  There was a l s o  an a r e a  where t h e  cook a n d / o r  h i s  a s s i s t a n t s  

could  s l e e p  t o  guard t h e  k i t c h e n  a t  n i g h t .  The s t a b l e  and b lacksm i th  shop 

were a l s o  s i m i l a r  in  c o n s t r u c t i o n  th roughou t  th e  s tudy  p e r i o d .  The s t a b l e  

c o n s i s t e d  o f  rows o f  s t a l l s  f o r  t h e  h o r se s  and th e  b la ck sm i th  shop 

co n ta in e d  a f o r g e ,  workbenches and a work a r e a .  A s to re room was u s u a l l y  

a d j a c e n t  t o  t h e  b a rn .  The camp o f f i c e  and s t o r e  were g e n e r a l l y
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r e c t i l i n e a r  b u i l d i n g s  whose on ly  n o t i c i a b l e  i n t e r n a l  d i v i s i o n s  were 

s l e e p i n g  a r e a s  f o r  t h e  camp s u p e r v i s o r  and camp c l e r k  (Draper 1930, Dye 

1975, F i t z m a u r i c e  1889, Franzen 1985,  H u lber t  1949, Maybee 1976, Reimann 

1952,  Rohe 1986,  Wells 1978) .

Although th e  i n t e r n a l  de s ign  o f  camp b u i l d i n g s  remained th e  same, 

camp la y o u t  changed a t  two p o in t s  d u r ing  th e  s tu d y  p e r i o d .  The f i r s t  was 

wi th  t h e  s u rg e  in  logg ing  t h a t  o c c u r re d  s h o r t l y  a f t e r  t h e  beginning  of  t h e  

s tu d y  p e r i o d .  I n i t i a l l y ,  camps had been small and each b u i l d in g  was 

m u l t i - f u n c t i o n a l .  Commonly t h e  cookhouse served  as camp o f f i c e  and 

s to re room  with  t h e  barn s e r v in g  as  b la cksm ith  shop and s to re room .  The 

bunkhouse was t h e  on ly  u n i f u n c t i o n a l  b u i l d i n g .  As logg ing  i n c r e a s e d ,  

b u i l d i n g  use became more s p e c i a l i z e d  and th e y  f u l f i l l e d  t h e  r o l e s  

d e s c r ib e d  above .  Root c e l l a r s  p rov ided  a d d i t i o n a l  food s t o r a g e  a r e a s .  I f

more than  one bunkhouse was needed ex a c t  d u p i c a t e s  were c o n s t r u c t e d .

A lso ,  i f  t h e  camp was l a r g e  enough,  s e p a r a t e  c a b in s  were b u i l t  f o r  t h e  

f i l e r  and s c a l e r .  All camp b u i l d i n g s  were grouped in  a lo o s e  c i r c l e ,  a 

d e s ig n  p robab ly  reached th ro u g h  a s e r i e s  o f  p e r m u t a t i o n s ,  but  which 

predominated a f t e r  t h e  i n f l u x  o f  lo g g e r s  and t h e  i n c r e a s e  in  logg ing  

o p e r a t i o n s  (Draper  1930, Dye 1975, F i t z m a u r i c e  1889, Franzen 1985, H u lbe r t  

1949,  Maybee 1976, Reimann 1952, Rohe 1986,  Wells 1978) .

The second change in  camp l a y o u t  o ccu r red  with  t h e  i n t r o d u c t i o n  o f  

t h e  logg ing  r a i l r o a d .  Th is  change a f f e c t e d  t h e  l a y o u t  r a t h e r  than  th e  

numbers o r  t y p e s  o f  b u i l d i n g s  in  t h e  camp. In c o n t r a s t  t o  th e  lo ose  

c l u s t e r  o f  b u i l d i n g s  which c h a r a c t e r i z e d  t h e  r i v e r  d r i v e  e r a ,  r a i lw a y  

logg ing  e r a  camps were l a i d  out  l i n e a r l y ,  p a r a l l e l  t o  t h e  r a i l r o a d  t r a c k s  

which p rov ided  e a s i e r  a c c e s s  t o  t h e  main t r a n s p o r t a t i o n  r o u t e  (Draper
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1930, Dye 1975, F i t z m a u r i c e  1889, Franzen 1985, H u lbe r t  1949, Reimann 

1952, Rohe 1986,  Wells 1978).

An exam inat ion  o f  t h e  to o l  assemblage a s s o c i a t e d  with  logging  

a c t i v i t i e s  a l s o  provided  s u p p o r t  f o r  Hypothesis  14.  With only  a few 

changes ,  t h e  p ro d u c t io n  too l  asssemblage  remained remarkably s i m i l a r  

th roughou t  t h e  s tudy  p e r i o d .  I n i t i a l l y  t h i s  assemblage c o n s i s t e d  of  

v a r io u s  a x e s ,  wedges,  ground t a c k l e ,  p e a v i e s ,  c a n t  hooks ,  and c h a i n s .

Also inc luded  were two v e h i c l e s :  a s led  and a s p r i n k l e r .  The uxes and 

wedges were used t o  f e l l  and t r i m  th e  t r e e s .  The remainder  of  t h e  t o o l s  

were used t o  maneuver t h e  logs  on to  t h e  s l e d  and l a t e r  t o  unload them 

i n t o / o n t o  t h e  nex t  l i n k  in  t h e  t r a n s p o r t a t i o n  sys tem .  The s p r i n k l e r  iced  

t h e  roadways so t h a t  t h e  s l e d s  moved e a s i l y .  Two changes  occur red  in t h i s  

too l  assemblage dur ing  th e  s tudy  p e r i o d .  The two-man c r o s s c u t  saw was 

in t ro d u c e d  f o r  f e l l i n g  p u r p o s e s .  This s h i f t  d id  not  d i s p l a c e  axes  from 

t h e  assem blage ,  s i n c e  th e y  were s t i l l  used to  e s t a b l i s h  t h e  d i r e c t i o n  of  

f a l l ,  t r i m  f e l l e d  t r e e s  and c l e a r  b ru s h ,  b u t  t h e  saw made t h e  a c tu a l  

f e l l i n g  o f  t r e e s  q u ic k e r  and n e a t e r .  The a d d i t i o n  o f  t h e  c r o s s c u t  saw 

n e c e s s i t a t e d  t h e  a d d i t i o n  o f  a can o r  j a r  o f  kerosene  t o  c lean  sap from 

th e  saw b la d e  t o  ensu re  con t inuous  r a p id  c u t t i n g .  The second change was 

t h e  s u b s t i t u t i o n  of  d r a f t  h o r s e s  f o r  oxen t o  pu l l  t h e  s l e d s  and 

s p r i n k l e r s .  Although oxen were cheaper  t o  feed and had g r e a t e r  in d iv id u a l  

p u l l i n g  c a p a c i t y ,  ho rses  were more maneuverable and had g r e a t e r  endurance 

f o r  woods work.  Moreover, well m a in ta ined  i c e  roads reduced th e  

d i f f e r e n t i a l  p u l l i n g  power between horses  and oxen.  Once i n i t i a t e d ,  t h e s e  

two changes were r e a d i l y  adopted  a c ro s s  t h e  s tudy  a r e a  (Draper 1930, Dye 

1975, F i t z m a u r i c e  1889, H u lber t  1949,  Maybee 1976, Reimann 1952, Wells 

1978) .
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P roduc t ion  r e l a t e d  b eh av io r  on th e  logg ing  f r o n t i e r  a l s o  suppor ted  

Hypothes is  14.  Techniques o f  woods work, which inc luded  c u t t i n g  t r e e s  and 

t r a n s p o r t i n g  them t o  a f ro zen  r i v e r  or  r a i lw a y  l i n e ,  remained th e  same 

th ro u g h o u t  t h e  s tudy  p e r i o d .  Although t h e r e  were two changes in  t h e  too l  

assemblage ,  t h e  manner in which woods work was done c r e a t e d  a p r e - a d a p t i v e  

s i t u a t i o n ,  so t h a t  t h e s e  changes were r e a d i l y  and e a s i l y  accepted  i n t o  t h e  

p roduc t ion  b e h av io ra l  r e p e r t o i r e .  Beginning in t h e  e a r l y  autumn, a 

roadway was c u t  i n t o  t h e  f o r e s t  from th e  n e a r e s t  a c c e s s i b l e  p o in t  

connec t ing  t h e  f o r e s t  with t h e  o u t s i d e .  The new road extended p a s t  th e  

p o i n t  where t h e  camp was t o  be b u i l t  i n t o  t h e  f o r e s t  where c u t t i n g  was t o  

o c c u r .  A camp was c o n s t r u c t e d  with  some o f  t h e  t r e e s  f e l l e d  in road 

c o n s t r u c t i o n  and s u p p l i e s  and equipment brought in from th e  o u t s i d e .  With 

t h e  a r r i v a l  o f  c o l d e r  wea the r  t h e  road i n t o  t h e  f o r e s t  was i c e d .  This  

road was r e s u r f a c e d  d a i l y  by t h e  s p r i n k l e r ,  which not  on ly  a p p l i e d  a f r e s h  

co a t  of  w a te r  bu t  a l s o  cu t  grooves  i n t o  t h e  i c e  f o r  t h e  s l e d  r u n n e r s .  

Actual  f e l l i n g  was done by men working in  p a i r s .  I n i t i a l l y  us ing  axes and 

wedges,  and l a t e r  c r o s s c u t  saws,  a x e s ,  and wedges,  t h e s e  teams f e l l e d  and 

trimmed t h e  t r e e s .  Once t h e  t r e e s  were f e l l e d  and tr immed, t h e  t e a m s te r s  

loaded them on to  a s l e d  and hauled  them t o  a s id i n g  o r  decking a r e a .  

P e a v i e s ,  c a n t  hooks,  c h a in s  and dogs ,  and ground t a c k l e  were used f o r  t h i s  

t a s k .  The s h i f t  t o  c r o s s c u t  saws and ho rses  made l i t t l e  d i f f e r e n c e  in th e  

way p a i r s  o f  f e l l e r s  and t h e  t e a m s t e r s  worked. Thus, w hi le  change 

o ccu r red  in t h e  too l  assem blage ,  t h e r e  was no co r re s p o n d in g  change in t h e  

p roduc t ion  r e l a t e d  b eh a v io r  a s s o c i a t e d  with t h e  too l  assemblage (Draper 

1930, Dyer 1975, F i t z m a u r i c e  1889, Hulber t  1949, Maybee 1976, Nute 1944, 

Reimann 1952,  Wells  1978) .
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The b e h a v io r  a s s o c i a t e d  with  p roduc t ion  a c t i v i t i e s  was e s t a b l i s h e d  

and r e i n f o r c e d  th rough two d i f f e r e n t  mechanisms. F i r s t ,  t h e  a c tu a l  

p rocedures  fo l lowed  in woods work were passed  along from more exper ienced  

lo g g e rs  t o  t h e  n o v ic e s .  An a p p r e n c t i c e  system of  s o r t s  e x i s t e d  f o r  a l l  

a c t i v i t i e s  on t h e  logg ing  f r o n t i e r ,  from cook t o  t e a m s t e r .  In exper ienced  

workers l e a r n e d  by doing and were promoted th rough  t h e  ranks  u n t i l  th e y  

reached s e n i o r  p o s i t i o n s  in  t h e i r  s p e c i a l i t i e s .  Often  workers switched  

from one s p e c i a l i t y  t o  a n o t h e r  because  o f  h ig h e r  pay ,  b e t t e r  working 

c o n d i t i o n s ,  o r d e r s  from t h e  camp s u p e r v i s o r ,  e t c .  N e v e r t h e l e s s ,  job  

t r a i n i n g  th rough  t h e  semi-formal  a p p p r e n t i c e  system m a in ta ined  u n i fo rm i ty  

th roughou t  t h e  logg ing  f r o n t i e r  (Draper  1930, Dye 1975, F i tz m au r ice  1889, 

Hulber t  1949, Maybee 1976,  Nute 1944,  Reimann 1952, Wells  1978) .

Secondly ,  s u p e r v i s o r y  personne l  e x e r c i s e d  c o n t ro l  over  p roduc t ion  

b e h a v i o r .  In most c a s e s  t h i s  was on t h e  l a r g e r  s c a l e ,  such as p lann ing  

where t o  c u t  on a p a r t i c u l a r  day ,  which had l i t t l e  d i r e c t  e f f e c t  on 

p roduc t ion  b e h a v i o r .  However, such i n d i v i d u a l s  d i r e c t l y  impacted 

p roduc t ion  b eh av io r  th rough  t h e  e s t a b l i s h m e n t  o f  q u o t a s ,  r e i n f o r c e d  with 

rewards or  f i n e s .  They e x e r c i s e d  c o n t ro l  over  work ass ignm en ts  and could 

pun ish o r  reward workers by a s s i g n i n g  them t o  u n p le a s a n t  or  easy t a s k s .  

They a l s o  had t h e  power t o  h i r e  and f i r e  workers a t  w i l l .  Uniformi ty  was 

a l s o  en fo rced  th rough  m a n ip u la t in g  accoun ts  a t  t h e  camp s t o r e  (Draper 

1930, Dye 1975,  F i t z m a u r i c e  1889,  Hulber t  1949,  Maybee 1976, Reimann 1952, 

Todes 1931, Wells  1978).

U niformi ty  found in non -p ro d u c t io n  behav io r  a l s o  prov ided  f u r t h e r  

suppo r t  f o r  Hypothes is  14. This u n i f o r m i ty  was e n fo rc e d  by camp 

s u p e r v i s o r s  th ro u g h  a v a r i e t y  o f  o v e r t  and c o v e r t  means .  Overt  means took  

t h e  form o f  a v a r i e t y  o f  p r o s c r i b e d  a c t i v i t i e s .  The l i s t  o f  such
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a c t i v i t i e s  was f a i r l y  l e n g th y  and was common a c ro s s  t h e  logg ing  f r o n t i e r ,  

i n c l u d i n g :  no t a l k i n g  a t  m e a ls ,  no l i q u o r  in  camp, curfews and en fo rced

l i g h t s - o u t ,  no women in  camp, no e a t i n g  between meals  ( t h i s  was en fo rced  

t o  va ry ing  d e g r e e s ) ,  and no f i g h t i n g .  Some camps a l s o  had r e g u l a t i o n s  

p r o h i b i t i n g  ca rd  p lay ing  and gambling .  The r e g u l a t i o n s  were en fo rced  in a 

v a r i e t y  o f  ways, such as l o c k in g  t h e  cookhouse t o  p r e v e n t  between meal 

e a t i n g .  In l a t e r  y e a r s ,  when some camps had e l e c t r i c  power, a master  

sw i tch  e x t in g u i s h e d  t h e  l i g h t s .  Visual  i n s p e c t i o n  by t h e  camp s u p e r v i s o r s  

was a l s o  a method of  enforcement (Draper 1930, Dye 1975, F i tz m aur ice  1889, 

Hulber t  1949, Maybee 1976, Reimann 1952, Todes 1931, Wells 1978).

There was a l s o  a s m a l l e r  l i s t  o f  p r e s c r i b e d  a c t i v i t i e s ,  i n c l u d i n g :  

s p e c i f i e d  i n t e r v a l s  f o r  c l o t h e s  washing ,  s p e c i f i e d  i n t e r v a l s  f o r  b a t h i n g ,  

s p e c i f i e d  i n t e r v a l s  f o r  fum ig a t in g  bunkhouses ,  and s p e c i f i e d  t im es  f o r  

l e t t e r  w r i t i n g .  These r e g u l a t i o n s  were en fo rced  by t h e  camp s u p e r v i s o r  

and h i s  minions (Draper 1930,  Dye 1975, F i tz m au r ice  1889, H ulber t  1949, 

Maybee 1976,  Reimann 1952, Todes 1931,  Wells 1978) .

From t h e  above d i s c u s s i o n  i t  was ap p a re n t  t h a t  u n i f o r m i ty  was t h e  

r u l e  in  both  p ro d u c t io n  r e l a t e d  and non-p roduc t ion  r e l a t e d  a c t i v i t i e s  on 

t h e  logg ing  f r o n t i e r .  Maintenence  and enforcement o f  u n i fo rm i ty  was 

e s s e n t i a l  t o  p ro d u c t io n  e f f i c i e n c y  and t o  t h e  c a p i t a l i s t  c o n t ro l  over  t h e  

work f o r c e  and t h e  logg ing  f r o n t i e r  in g e n e r a l .  The examples p r e s e n te d  

gave some id e a  o f  t h e  v a r i e t y  o f  a c t i v i t i e s  which were r e g u l a t e d  and th e  

genera l  ways in  which some of  them were e n f o r c e d .  A c l o s e r  exam inat ion  o f  

t h e  i s s u e  o f  en forcement and c o n t ro l  i l l u s t r a t e d  i t s  p e r v a s iv e n e s s  on t h e  

logg ing  f r o n t i e r .

There were a v a r i e t y  o f  methods a v a i l a b l e  t o  e n f o r c e  th e  r e g u l a t i o n s  

govern ing  p ro d u c t io n  and no n -p ro d u c t io n  r e l a t e d  b e h a v i o r s .  For example,
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workers  were u s u a l l y  h i r e d  by seasona l  c o n t r a c t s  which g e n e r a l l y  ran  from 

September t o  J u n e .  These c o n t r a c t s  gave u n l im i t e d  freedom t o  t h e  camp 

s u p e r v i s o r  t o  o rg a n iz e  t h e  work f o r c e  s in c e  t e r m i n a t i o n  was t h e  obvious 

punishment f o r  i n f r a c t i o n s .  This was an extreme measure ,  a l a s t  r e s o r t ,  

because employed to o  f r e q u e n t l y  i t  decimated th e  w o rk fo rc e .  Other 

punishments d id  not  d e p l e t e  t h e  work f o r c e  and o f t e n  th e y  were not  

r e v ea led  t o  t h e  worker u n t i l  t h e  end of  t h e  c o n t r a c t  when wages were p a i d .  

One method imposed f i n e s  which were deduc ted from wages a t  t h e  end o f  th e  

y e a r .  These might  be a s s e s s e d  t o  r e p l a c e  some a r t i c l e  broken in a b raw l ,  

or  as  s imply  p u n i t i v e  damages.  The camp s t o r e  was a n o t h e r  monetary 

c o n t r o l .  This  i n s t i t u t i o n  played  a key r o l e  in  camp l i f e ,  even d u r ing  th e  

ra i lw a y  logg ing  y e a r s ,  because  t h e  workers were u s u a l l y  conf ined  t o  camp 

most o f  t h e  t i m e .  Camp s t o r e s  normal ly  o f f e r e d  a v a r i e t y  o f  goods such as 

c l o t h i n g ,  t o b a c c o ,  t o i l e t r i e s ,  w r i t i n g  p a p e r ,  p e n c i l s ,  candy,  p a t e n t  

m e d ic in e ,  s h o e s / b o o t s ,  sewing s u p p l i e s  and o t h e r  m i sc e l l a n e o u s  i t e m s .  The 

s to r e k e e p e r  a l s o  d e l i v e r e d  mail t o  t h e  n e a r e s t  pos t  o f f i c e  when going out  

f o r  s u p p l i e s .  The f e e  f o r  d e l i v e r y  v a r i e d ,  bu t  in one i n s t a n c e  was 

mentioned t o  be t e n  c e n t s .  Items in  t h e  camp s t o r e  were not  p r i c e d .  A 

seasonal  reco rd  o f  each workers  pu rchases  was k e p t .  At t h e  end o f  t h e  

season  t h e  c o s t  of  t h e  i tems  purchased  was deducted  from th e  w o rk e r ' s  

wages b e f o r e  he was p a i d .  This  c o s t  was manipu la ted  t o  a d j u s t  f o r  th e  

amount o f  wages t h e  c a p i t a l i s t s  a c t u a l l y  wished t o  pay .  Moreover, t h i s  

amount v a r i e d  from season  t o  season and could vary  among workers du r ing  

t h e  same season  (Draper 1930,  Dye 1975, F i tz m au r ice  1889, H ulber t  1949, 

Maybee 1976, Reimann 1952, Todes 1931, Wells  1978) .

Another way t o  e n f o r c e  r e g u a l t i o n s  was t o  m a n ipu la te  s u b t l e  c l a u s e s  

in  t h e  c o n t r a c t .  G e n e r a l ly ,  workers  were not  pa id  f o r  missed days of
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work.  Workers might miss days f o r  a number o f  r e a s o n s ,  in c lu d in g  

s i c k n e s s ,  o r  j o b  r e l a t e d  i n j u r i e s  as well as  s e l f - i n d u c e d  c o n d i t i o n s ,  such 

as  hangovers .  F u r the rm ore ,  i f  t h e s e  days were numerous,  p ro v i s io n s  of  t h e  

c o n t r a c t  were c a l l e d  i n t o  p lay  which r e s u l t e d  in  f u r t h e r  l o s s  o f  pay f o r  

th e  worker .  An ex t reme,  bu t  not  r a r e  example of  t h i s  was th e  case  o f  a 

worker who was k i l l e d  on t h e  j o b .  When h i s  widow went t o  c o l l e c t  t h e  

wages owed t o  he r  deceased  husband,  she found t h a t  t h e  company had 

deduc ted 20 p e r  cen t  because  her  husband had broken h i s  c o n t r a c t  by 

g e t t i n g  h im s e l f  k i l l e d  b e f o r e  June (Reimann 1952, Todes 1931, Wells  1978).

In l i g h t  o f  such a c t i v i t i e s  i t  was s u r p r i s i n g  t h a t  workers in  th e  

logg ing  i n d u s t r y  were not  caught  up in  t h e  d r i v e  towards  u n io n i z a t i o n  

which c h a r a c t e r i z e d  t h e  l a t e  n i n e t e e n t h  and e a r l y  t w e n t i e t h  c e n t u r i e s .  

There were s e v e ra l  r easons  f o r  t h i s .  F i r s t ,  even d u r ing  th e  ra i lw ay  

logg ing  e r a  camps were i s o l a t e d  most of  t h e  y e a r .  This  s tymied t h e  

o rg a n iz in g  e f f o r t s  o f  u n i o n s .  Moreover, v i s i t o r s  ben t  on e s t a b l i s h i n g  

unions were not  welcome (Karamanski 1984, Todes 1931,  Wells 1978).

Secondly ,  c a p i t a l i s t  e l i t e s  fo l lowed  th e  same p r a c t i c e  of  

i n s t i t u t i o n a l i z e d  r a c i s m /e t h n o c e n t r i s m  in  logg ing  as  th e y  did  in  o t h e r  

realms of  t h e  economy. In many c a s e s  camps were s e t  up and popu la ted  by 

workers from t h e  same e t h n i c  group .  The o v e r l a p p in g  t i e s  of  common 

la nguage ,  c u l t u r e  and r e l i g i o n  u s u a l l y  c r e a t e d  a s t r o n g  bond and camp 

i d e n t i t y  among th e s e  w o rk e r s .  These bonds were f o s t e r e d  s in c e  th e y  

preven ted  t h e  occu r ren c e  o f  in te r -cam p  u n i t y .  E x t ra  work,  supply 

s h o r t a g e s ,  e t c .  were blamed on nearby camps o r  cainps f u r t h e r  down t h e  r a i l  

l i n e .  The camps chosen as s capegoa ts  were always t h o s e  c o n t a in in g  a 

d i f f e r e n t  e t h n i c  g ro up .  This  c r e a t e d  and f o s t e r e d  f e e l i n g s  o f  b i t t e r n e s s  

between camps t h e re b y  p r e v e n t in g  t h e  development o f  any e f f e c t i v e
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in t e r -cam p  s o l i d a r i t y .  I f  camps were to o  l a r g e  o r  i f  t h e r e  were not  

enough workers from a s i n g l e  e t h n i c  group t o  f i l l  a camp, a l t e r n a t i v e  

s t r a t e g i e s  in c lu d ed  h i r i n g  i n d i v i d u a l s  from s i m i l a r  geograph ic  o r i g i n s  or  

with  some o t h e r  common t r a i t  ( e . g .  l anguage ,  r e l i g i o n ) .  This s i t u a t i o n  

d id  not  p ro v id e  as complete  c o n t ro l  as t h a t  with  only  a s i n g l e  e t h n i c  

group ,  but  i t  i n s u red  b e t t e r  c o n t ro l  than  a he te rogeneous  camp (Abrams 

1978; Deg le r  1977; Hopkins e t . a l_ .  1982; Karamanski 1984; Reimann 1952; 

Todes 1931; W a l l e r s t e i n  1980, 1983; Wells 1978).

At t h e  very  end o f  t h e  s tu d y  pe r io d  th e  red s c a r e  provided  ano the r  

r e g u l a t o r y  method t h a t  was common in  o t h e r  logg ing  r e g i o n s .  S o c i a l i s t  and 

communist o r g a n i z a t i o n s ,  common th roughou t  Europe and o c c a s i o n a l l y  North 

America s i n c e  t h e  l a t e  n i n e t e e n t h  c e n t u r y ,  a t t a i n e d  n o t o r i e t y  because  o f  a 

s e r i e s  o f  v i o l e n t  u p r i s i n g s  in Russ ia  c u lm ina t ing  with  t h e  Revolu tion  of  

1917.  C a p i t a l i s t  e l i t e s  g en e ra te d  a g r e a t  deal  o f  f a l l a c i o u s  propoganda 

about  s o c i a l i s t s  and communis ts .  S ince  many o f  t h e  aims of  union 

o r g a n i z e r s  were s i m i l a r  t o  th o s e  espoused by s o c i a l i s t s ,  unions were 

exposed t o  a g r e a t  deal  o f  red b a i t i n g  and o u t r i g h t  v i o l e n c e .  Such 

o r g a n i z a t i o n s  were wide ly  d e c r i e d  as un-American p ro v id in g  c a p i t a l i s t s  

with  t h e  scourge  of  p a t r i o t i s m  t o  c o n t ro l  workers  and undermine union 

a c t i v i t y .  This  worked e s p e c i a l l y  well with  r e c e n t  immigrants  t r y i n g  to  

become American.  By a s s o c i a t i n g  s o c i a l i s m ,  unions  and un-Americanism with 

e t h i n i c  background,  c a p i t a l i s t s  fo rced  workers i n t o  f u r t h e r  compliance .  

(Abrams 1978; Deg ler  1977; Hopkins e t . a l_ .  1982; Karamanski 1984; Reimann 

1952; Todes 1931; W a l l e r s t e i n  1980, 1983; Wells 1978) .
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Summary

Hypothes is  14 was upheld  by t h i s  a n a l y s i s .  Uniformi ty  in  bo th  

m a te r i a l  c u l t u r e  and b ehav io r  c h a r a c t e r i z e d  a l l  f a c e t s  o f  l i f e  on th e  

lo gg ing  f r o n t i e r .  M ate r i a l  c u l t u r e ,  both a r c h i t e c t u r e  and t h e  p roduc t ion  

too l  assem blage ,  was s t a n d a rd  th roughou t  t h e  s tudy  p e r i o d .  A r c h i t e c t u r a l  

changes o c c u r r e d  mainly in  t h e  l a y o u t  o f  camps with  t h e  advent  o f  ra i lw ay  

logg ing  and in  t h e  e x t e r i o r  c o v e r in g  of  camp b u i l d i n g s .  The same i n t e r n a l  

ar rangement was m a in t a i n e d .  The p roduc t ion  to o l  assemblage  underwent two 

changes ,  which in c re a s e d  t h e  e f f i c i e n c y  o f  woods work, bu t  which d id  not  

d i s p l a c e  o t h e r  i tems in  t h e  assem b lage .  As h ypo the s ized  by Hardesty  

(1985) ,  bo th  o f  t h e s e  changes were adopted  r a p i d l y  a c r o s s  t h e  f r o n t i e r .

Behavior was s i m i l a r l y  uniform a c ro s s  t h e  logg ing  f r o n t i e r ,  whether  

i t  was p r o d u c t io n  or  n o n -p roduc t ion  r e l a t e d .  In t h e  c a s e  o f  p roduc t ion  

r e l a t e d  b e h a v i o r ,  u n i f o r m i ty  was m a in ta ined  t o  i n c r e a s e  o u t p u t .

Uniform i ty  in  non-p roduc t ion  b eh a v io r  was p a r t  o f  a p e r v a s iv e  e f f o r t  to  

en s u re  a d o c i l e  and m a l l e a b l e  work f o r c e .  The i s o l a t e d  c o n d i t i o n s  o f  t h e  

logg ing  camps and th e  c a p i t a l i s t s  use o f  e th n o c e n t r i sm  made i t  easy f o r  

t h e  c o n t r o l s  e x e r c i s e d  o ver  both  ty p e s  of  b eh av io r  t o  co n t in u e  

u n c h a l l e n g e d .

Hypothes is  15

The s h i f t  in p ro d u c t io n  techno logy  from r i v e r  d r i v e  t o  r a i l r o a d  logg ing  

should  be a b ru p t  and occu r  w i th in  a s h o r t  p e r io d  o f  t i m e .  This s h i f t  

should  r e s u l t  in a movement from u n iv e r s a l  r i v e r  d r i v e  logg ing  t o  a 

s i t u a t i o n  o f  u n iv e r s a l  r a i l r o a d  lo g g i n g .
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Hypothes is  15 was d e r iv e d  from H a r d e s ty ' s  (1985) d i s c u s s i o n  o f  change 

on t h e  i n d u s t r i a l  f r o n t i e r  in  which he m a in ta ined  t h a t  when change 

occur red  in  a r e a s  r e l a t e d  t o  p ro d u c t io n  i t  would r a p i d l y  spread  a c r o s s  t h e  

f r o n t i e r .  Aspects  of  change r e l a t e d  t o  t h e  p ro d u c t io n  too l  assemblage 

were d i s c u s s e d  in Hypothes is  14, where i t  was dem ons t ra ted  t h a t  such r a p id  

change d id  o c c u r .  In t h i s  c a s e ,  a much l a r g e r  phenomenon was examined: 

t h e  s h i f t  from r i v e r  d r i v e  t o  r a i l w a y  lo g g in g .

Data used in t h e  exam ina t ion  o f  t h i s  h y p o th e s i s  came from two 

s o u r c e s .  The f i r s t  was t h e  o c c u p a t io n  d a t a  a v a i l a b l e  f o r  most of  t h e  

samples o f  r i v e r  d r i v e  and r a i lw a y  logg ing  camps used in t h i s  a n a l y s i s .

The second was h i s t o r i c a l  d a t a  which d e a l t  with  t h e  t r a n s i t i o n  from r i v e r  

d r i v e  t o  r a i lw a y  lo g g i n g .  This was most commonly found in  l o c a l / r e g i o n a l  

h i s t o r i e s  and in  rem in iscen c es  o f  t h e  logg ing  e r a .

A nalys is

An exam ina t ion  o f  t h e  o c c u p a t io n  d a t e s  f o r  r i v e r  d r i v e  and r a i lw a y  

logg ing  camps suppor ted  H ypothes is  15.  The i n i t i a l  occupa t ion  d a t e s  f o r  

most of  t h e  r i v e r  d r i v e  s i t e s  o c c u r re d  between 1881-1890; a s m a l l e r  number 

were occupied  between 1891-1900,  a f t e r  which t h e r e  were e f f e c t i v e l y  no 

more r i v e r  d r i v e  s i t e s  b u i l t  in  t h e  s tudy  a r e a .  Railway s i t e s  f i r s t  

appeared  in  numbers between 1881-1900.  T he i r  g r e a t e s t  su rge  in  numbers 

o ccu r red  between 1901-1910.  This  p a r t i c u l a r  p a t t e r n  i n d i c a t e d  t h a t  t h e r e  

was an ab ru p t  c e s s a t i o n  in  t h e  use o f  r i v e r  d r i v e  camps by 1900, w h i le  a t  

t h e  same t im e  t h e r e  was a su rg e  in t h e  use o f  r a i lw a y  camps.  The decade 

from 1891 t o  1900 was a p p a r e n t l y  a t r a n s i t i o n  p e r io d  between t h e  e x t e n s i v e  

use o f  r i v e r  d r i v e  camps and t h e  e x t e n s i v e  use of  r a i l w a y  camps (Tab le 4 0 ) .
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TABLE 40 

INITIAL OCCUPATION DATES 

RIVER DRIVE CAMPS 

AND

RAILWAY CAMPS

I n i t i a l  Occupation Date Rive r  Drive Railway

1871-1880 7 2

1881-1890 26 8

1891-1900 8 4

1901-1910 0 13

1911-1920 1 7

F u r th e r  exam inat ion  o f  Hypothes is  15 was under taken  th rough t h e  use 

o f  t im e  l i n e s .  F igure  18 i l l u s t r a t e s  t h e  known o cc u p a t io n  spans f o r  r i v e r  

d r i v e  s i t e s ,  most o f  which occu r red  b e fo re  1890. Other r i v e r  d r i v e  s i t e s  

l a s t e d  f o r  a number of  y e a r s ,  bu t  a l l  were e s t a b l i s h e d  a t  or  b e fo re  1900. 

Several  s i t e s  had f a i r l y  long occupa t ion  s p a n s ,  which was somewhat 

unexpec ted .  Some o f  t h e s e  p robab ly  began t h e i r  occu p a t io n  as r i v e r  d r i v e  

s i t e s  and were l a t e r  co n v e r t e d  t o  r a i lw a y  s i t e s ,  t h e r e b y  g u a ran tee in g  

t h e i r  con t in u ed  o c c u p a t io n .  Given t h e  s e l e c t i v e  c u t t i n g  involved  in  r i v e r  

d r i v e  lo g g i n g ,  i t  was p l a u s i b l e  t h a t  such r i v e r  d r i v e  s i t e s ,  i f  

a p p r o p r i a t e l y  l o c a t e d ,  could  be con v e r ted  t o  r a i lw a y  camps.
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FIGURE 18

TIME LINE: INITIAL OCCUPATION TO ABANDONMENT
FOR RIVER DRIVE SITES



- t in g le  initial d a te ,  
r a n g e  unknown



Railway s i t e s  had more t im e  l i n e  d a t a  a v a i l a b l e  th a n  r i v e r  d r i v e  

s i t e s  and th e r e b y  prov ided  some a d d i t i o n a l  in fo rm a t io n  about  change and 

o c c u p a t io n .  While some r a i lw a y  s i t e s  began in th e  1 8 7 0 ' s ,  most were 

i n i t i a l l y  occupied  a f t e r  1900.  Given th e  temporal  param ete rs  a s s o c i a t e d  

with  t h e  i n i t i a l  development o f  t h e  logg ing  r a i l r o a d ,  th o s e  camps begun in 

t h e  1870 's  and e a r l y  1880 ' s  were most l i k e l y  r i v e r  d r i v e  camps which were 

s u b se q u en t ly  conver ted  t o  r a i lw a y  camps.  The r a i lw a y  camp t ime l i n e  was 

s t e p p e d ,  which i l l u s t r a t e d  t h e  con t inued  abandonment and e s t a b l i s h m e n t  o f  

logg ing  camps th rough  t im e  as t h e  logg ing  f r o n t i e r  expanded a c ro s s  th e  

s tudy  a r e a  (F ig u re  19 ) .
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FIGURE 19

TIME LINE: INITIAL OCCUPATION TO ABANDONMENT
FOR RAILWAY SITES



2 7 2
1870 1880 1890 1900 1910 1920 1920+

•  - s i n g l e  in i t ia l  da te ,  
r a n g e  unknown

F I G U R E  1 9
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H i s t o r i c a l  d a t a  a l s o  suppo r ted  Hypothesis  15.  Nute (1944) in 

d i s c u s s i n g  logg ing  on t h e  Upper P e n n in s u la ,  s t a t e d  t h a t  by 1900 ra i lw a y  

lo gg ing  had a lmost  com ple te ly  r e p la c e d  r i v e r  d r i v e  l o g g i n g .  Although not  

d i r e c t l y  s t a t e d ,  i t  was im pl ied  t h a t  t h i s  change had swept t h e  Upper 

P e n n in s u l a .  Karamanski (1984) a l s o  m a in ta ined  t h a t  t h e  adopt ion  of  

r a i l r o a d  logg ing  by Upper P en n in su la  logge rs  was very  r a p i d .  Fur the rm ore ,  

he m a in ta ined  and j u s t i f i a b l y  s o ,  t h a t  t h e  advent  o f  r a i lw a y  logg ing  was 

t h e  s i n g l e  most im por tan t  even t  in  Upper Penn insu la  logg ing  du r ing  th e  

f i r s t  q u a r t e r  o f  t h e  t w e n t i e t h  c e n t u r y .  Other r e s e a r c h e r s  have a l s o  

m a in ta ined  t h a t  t h e  1890 's  was t h e  p e r io d  in  which r a i lw a y  logg ing  grew 

e x t e n s i v e l y  as t h e  r i v e r  d r i v e  system d e c l in e d  (Franzen  1985).

Hypothes is  16

With th e  adven t  of  r a i lw a y  l o g g i n g ,  e a r l y  camps might  be lo c a te d  near  

o l d e r  r i v e r  d r i v e  e r a  camps so as t o  o b ta in  hardwoods p r e v io u s l y  u n c u t .  

This  p r o p o s i t i o n  assumes t h a t  such t r e e s  were not  u t i l i z e d  in some f a s h io n  

d u r in g  th e  r i v e r  d r i v e  e r a .

H ypothes is  15 was based on H a r d e s t y ' s  (1985) concep t  o f  patch 

r e o c c u p a t io n  which s t a t e d  t h a t  a p r e v i o u s l y  occupied  and abandoned a rea  

could be reoccup ied  i f  t h e  i n t r o d u c t i o n  o f  a new p ro d u c t io n  te chno logy  

rendered  r e o c c u p a t io n  and e x p l o i t a t i o n  p r o f i t a b l e .  In t h i s  case  t h e  new

p ro d u c t io n  t e chno logy  was t h e  lo g g in g  r a i l w a y .

During t h e  r i v e r  d r i v e  e r a  on ly  f l o a t a b l e  t im b e r  was h a r v e s t e d .

Given th e  f o r e s t  composi t ion  o f  t h e  s tudy  a r e a ,  t h i s  s e l e c t i v e  c u t t i n g  

could  have l e f t  n o n f l o a t a b l e  t i m b e r  in t h e  v i c i n i t y  o f  r i v e r  d r i v e  s i t e s ,

assuming t h a t  such t i m b e r  was no t  used in  c o n s t r u c t i o n  o r  r e l a t e d
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a c t i v i t i e s .  Data f o r  t h i s  a n a l y s i s  were drawn from measures o f  t h e  

d i s t a n c e  t o  n e a r e s t  camp o f  a d i f f e r e n t  ty p e  and t h e  ty p e  o f  n e a r e s t  camp.

A na lys i s

Hypothes is  16 was not  s u b s t a n t i a t e d  because  o f  small sample s i z e  and 

c o n t r a d i c t o r y  d i s t a n c e  m e asu re s .  An examinat ion  o f  t h e  ty p e  o f  camp most 

c l o s e l y  a s s o c i a t e d  with  r i v e r  d r i v e  camps r e v e a le d  t h a t  t h e s e  were unknown 

camps fo l lowed by ra i lw ay  camps (Table 4 1 ) .  These unknown camps might  

have been r i v e r  d r i v e ,  r a i lw a y  o r  non- logg ing  s i t e s  and were excluded from 

th e  a n a l y s i s  which focused  on t h e  r a i lw a y  camps.

TABLE 41

_  TYPE OF NEAREST CAMP

RIVER DRIVE SITES 

Camp Type Number P e rc e n t

Railway 13 29

Unknown 32 71

The d i s t a n c e  between r i v e r  d r i v e  camps and t h e  n e a r e s t  r a i lw a y  camp 

ranged between 0 .69  t o  6 .5 0  m i les  with  a median d i s t a n c e  of  1.75 m i l e s .  

S ince  t h e  d i s t r i b u t i o n  r e p r e s e n t e d  by t h e s e  measures was composed o f  a 

s e r i e s  o f  o b s e r v a t i o n s  and was too  small f o r  l a r g e  sample t e c h n i q u e s ,  no 

f u r t h e r  d e s c r i p t i v e  s t a t i s t i c s  were computed.  Within t h e  l i m i t s  o f  t h e  

a v a i l a b l e  d a t a  t h e  r e s u l t s  were,  a t  b e s t ,  e q u i v o c a l .  The median d i s t a n c e  

in  t h i s  c a s e  (1 .75  m i le s )  was a lmost  t h e  same as t h a t  between r i v e r  d r i v e  

camps (1 .81  m i l e s )  as was t h e  r a n g e .  This  i n d i c a t e d  t h a t  r a t h e r  than
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being l o c a t e d  c l o s e  t o  r i v e r  d r i v e  camps t o  h a r v e s t  p r e v io u s l y  uncut 

n o n - f l o a t a b l e  t i m b e r ,  t h e  r a i lw a y  camps were l o c a t e d  a t  th e  same d i s t a n c e  

from r i v e r  d r i v e  camps as r i v e r  d r i v e  camps were from each o t h e r .  From 

t h i s  i t  was i n f e r r e d  t h a t  t h e  n o n - f l o a t a b l e  t i m b e r  had been p a r t i a l l y  or  

f u l l y  c u t ,  t h e r e b y  r e n d e r in g  r e o c c u p a t io n  o f  t h e  a r e a  u n p r o f i t a b l e  (Table 

4 2 ) .

TABLE 42

DISTANCE BETWEEN RIVER DRIVE CAMPS AND NEAREST OTHER CAMP,

WHEN THE LATTER WAS A RAILWAY CAMP 

Median = 1.75 m i le s  

Range = 0 .69  -  6 .50  m i le s  

These r e s u l t s  were c a u t i o u s l y  e x t r a p o l a t e d  f u r t h e r .  When Hypothes is  

16 was f ramed,  i m p l i c i t  t o  i t s  f o rm u l a t io n  was t h e  assumpt ion t h a t  r i v e r  

d r i v e  and r a i lw a y  logg ing  s e t t l e m e n t  p a t t e r n s  might  o v e r l a p  because  of  

r e o c c u p a t io n  t o  h a r v e s t  t h e  remain ing  n o n - f l o a t a b l e  t im b e r  in th e  v i c i n i t y  

o f  r i v e r  d r i v e  camps.  Because Hypothes is  16 was not  suppor ted  (a l low ing  

f o r  small sample s i z e )  i t  was i n f e r r e d  t h a t  t h e  r i v e r  d r i v e  s e t t l e m e n t  

p a t t e r n  and t h e  r a i lw a y  logg ing  s e t t l e m e n t  p a t t e r n  were s e p a r a t e  phenomena 

as f a r  as  camps were co n ce rn ed .  The a n a l y s i s  d i d ,  however,  produce  two 

c h a r a c t e r i s t i c s  f o r  r i v e r  d r i v e  camps and th e  t im be r  around them. F i r s t ,  

i f  t h e r e  was u n f l o a t a b l e  t i m b e r  w i th i n  t h e  work zone around r i v e r  d r i v e  

camps,  i t  may have been used in camp c o n s t r u c t i o n  and main tenance  o r  in  

t h e  subsequen t  c o n s t r u c t i o n  o f  r a i l  l i n e s .  Any remain ing  t im be r  was 

i n s u f f i c i e n t  t o  s u p p o r t  r e o c c u p a t i o n .  Second,  r i v e r  d r i v e  camps may have 

been s i t e d  in  or  a d j a c e n t  t o  con t inuous  s t a n d s  of  f l o a t a b l e  t i m b e r ,  a 

c o n t e n t io n  made by Weir and R u t t e r  (1985) .  When a l l  f l o a t a b l e  t im be r  was



276
h a r v e s t e d ,  t h e  a r e a  was logged o u t ,  p re c lu d in g  f u t u r e  lo g g i n g .  Whatever 

t h e  e x p l a n a t i o n ,  Hypothes is  16 was not suppo r ted  by t h e  a n a l y s i s .

Hypothes is  17

The change in logg ing  i n d u s t r y  c o s t  s t r u c t u r e  b rought  about  by th e  

i n t r o d u c t i o n  o f  t h e  logg ing  r a i lw a y  should r e s u l t  in  t h e  i n c r e a s i n g  

c o n c e n t r a t i o n  o f  t im b e r lan d  ownership in t h e  hands o f  fewer 

i n d i v i d u a l s / i n s t i t u t i o n s .

This h y p o th e s i s  was des igned  t o  examine one f a c e t  o f  th e  logging  

i n d u s t r y  as  a component o f  t h e  c a p i t a l i s t  world s y s tem .  With t h e  h ig h e r  

i n i t i a l  c o s t s  o f  r a i lw a y  l o g g i n g ,  i t  was a n t i c i p a t e d  t h a t  c a p i t a l i s t  

e l i t e s  would seek t o  g u a ra n t e e  t h e i r  p r o f i t  th rough  a f u r t h e r  e x t e n s io n  o f  

t h e i r  c o n t ro l  over  t h e  means o f  p r o d u c t i o n .  S ince  t h e  logg ing  r a i lw ay  was 

a l r e a d y  under t h e i r  c o n t r o l ,  e x t e n s i o n s  o f  c o n t ro l  might  be expec ted  in 

t h e  a r e a s  r e l a t i n g  t o  l a b o r  and raw m a t e r i a l s .  Control  over l a b o r  was 

d i s c u s s e d  in  Hypothes is  15, so t h i s  a n a l y s i s  w i l l  focus  on c o n t ro l  over  

raw m a t e r i a l s .  Because t h e  raw m a te r i a l  in  q u e s t i o n ,  t i m b e r ,  was c l o s e l y  

a s s o c i a t e d  with  l a n d ,  t h e  a n a l y s i s  focused on th e  p ro c e s s  of  land 

a c q u i s i t i o n  and th e  c o n s o l i d a t i o n  o f  a c q u i s i t i o n  t o  measure c o n t ro l  over  

t h e  means o f  p r o d u c t i o n .  Data f o r  t h i s  a n a l y s i s  were drawn from 

h i s t o r i c a l  so u rce s  i n c lu d in g  a u t o b i o g r a p h i e s / r e m i n i s c e n c e s ,  l o c a l / r e g i o n a l  

h i s t o r i e s  and t o p i c a l  s t u d i e s ,  one o f  which was a s p e c i a l  r e p o r t  on t h e  

lumber i n d u s t r y  p repa red  by t h e  U.S.  Bureau o f  C orp o ra t io n s  (1914) .



277
A nalys i s

The a n a l y s i s  upheld  Hypothes is  17 because  with  t h e  e s t a b l i s h m e n t  of  

t h e  logg ing  r a i l w a y ,  t i m b e r l a n d  ownership was c o n s o l i d a t e d  in  t h e  hands o f  

a few i n d i v i d u a l s / i n s t i t u t i o n s .  I n i t i a l l y  t i m b e r l a n d s  passed  from 

government t o  p r i v a t e  ownersh ip  in  what appeared t o  be an e g a l i t a r i a n  and 

d i s p e r s e d  f a s h i o n .  Under t h e  Homestead Act ,  f o r  example,  i n d i v i d u a l s  

could  o b ta in  up t o  160 a c r e s  p rov ided  th e y  l i v e d  on th e  land f o r  f i v e  

y e a r s  and made some improvements.  Land was a l s o  so ld  a t  s t a t e  or  f e d e r a l  

p u b l i c  a u c t i o n s .  To encourage  r a i lw a y  and cana l  c o n s t r u c t i o n  in t h e  Upper 

Penn insu la  t h e  f e d e r a l  government g ran te d  la nd  t o  companies who b u i l t  o r  

promised t o  b u i l d  r a i lw a y s  and c a n a l s .  Canal companies r e c e iv e d  b locks  o f  

l a n d ,  w h i le  r a i lw a y s  were g r a n te d  a l t e r n a t i n g  s e c t i o n s ,  fo l lo w in g  th e  

p a t t e r n  used in  t h e  r e s t  o f  t h e  c o u n t r y .  Land was a l s o  d i s p e r s e d  th rough  

s t a t e  swampland g r a n t s .  The f e d e r a l  government g r a n te d  t h e s e  l a n d s  t o  t h e  

s t a t e  on t h e  c o n d i t i o n  t h a t  t h e  land  be d r a in e d  t o  make i t  s u i t a b l e  f o r  

a g r i c u l t u r e .  The s t a t e  cou ld  e i t h e r  d r a i n  t h e  la nd  o r  s e l l  i t  w ith  a 

requ i rem en t  o f  s a l e  t h a t  t h e  buyer d r a i n  t h e  l a n d .  Michigan chose t h e  

l a t t e r  o p t io n  and t h e  money from t h e  land  s a l e s  was pu t  i n t o  a t r u s t  f o r  

p u b l i c  e d u c a t io n  (Cat ton  1976,  Chase 1936, Degler  e t .  al_. 1979, Dunbar 

1970, Maybee 1976, Merk 1978,  Shands and Healy 1977,  Steen 1976, Todes 

1931, U.S. Bureau o f  C o rp o ra t i o n s  1914, Watson 1923, Wells  1978) .

Taken a t  f a c e  v a l u e ,  t h e s e  methods of  la nd  d i s t r i b u t i o n  d id  not  seem 

conduc ive t o  t h e  c o n c e n t r a t i o n  o f  ow nersh ip .  They were ,  however, 

ex t rem ely  s u s c e p t a b l e  t o  m a n ip u la t i o n  and o u t r i g h t  f r a u d ;  some o ccu r red  

d u r in g  t h e  r i v e r  d r i v e  e r a ,  bu t  t h e  f r aud  reached i t s  peak d u r in g  ra i lw ay  

l o g g i n g .  Here i s  how i t  worked.
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M anipu la t ion  o f  t h e  p r o v i s i o n s  o f  t h e  Homestead Act focused  on 

c o r p o r a t i o n s  o r  land  g rabbe rs  who a r ranged  f o r  an in d i v id u a l  t o  s t a k e  a 

c la im  f o r  t h e  160 a c r e s  and th e n  pa id  t h a t  i n d i v id u a l  t o  r e l i n q u i s h  th e  

l a n d .  The la nd  was logged over  and abandoned,  u l t i m a t e l y  t o  r e v e r t  t o  t h e  

s t a t e  or  f e d e r a l  government f o r  non-payment o f  t a x e s .  In l a t e r  y e a r s ,  

land  o f f i c e s  made a f e e b l e  a t t e m p t  t o  v e r i f y  t h a t  t h e  c o n d i t i o n s  o f  t h e  

g r a n t  had been met (a cab in  o f  t h e  r e q u i r e d  s i z e ,  with  g lazed  windows 

c o n s t r u c t e d  on th e  p r o p e r t y ) .  The c la im a n t  was asked t o  appear a t  th e  

land o f f i c e  and v e r i f y  t h a t  he had met t h e  c o n d i t i o n s ;  however t h e s e  

" v e r i f i c a t i o n s "  were never  checked by s i t e  v i s i t s .  Had t h e  land  o f f i c e  

a c t u a l l y  v i s i t e d  some o f  t h e s e  c la im s  i t  would have found t h a t  t h e  "cab in"  

was t h e  a p p r o p r i a t e  s i z e ,  p rov ided  one measured in  inches  i n s t e a d  o f  f e e t  

and t h a t  " g lazed  windows" meant d r i l l i n g  a ho le  in t h e  wall and plugging  

i t  w ith  a l i q u o r  b o t t l e  (Dunbar 1970,  Hudgins 1961,  Todes 1931,  Watson 

1923, Wells  1978).

Another p loy  was t o  f i l e  c la im s  under t h e  names o f  j u v e n i l e s  o r  th e  

d e c e a s e d .  " R e p r e s e n t a t i v e s "  could  f i l e  t h e  c la im s  by m a in ta in in g  t h a t  

t h e y  were a c t i n g  on b e h a l f  o f  t h e  c l a im a n t  who was unab le  t o  a t t e n d  

because  o f  p r e s s i n g  b u s in e s s  in  a n u r s e ry  o r  g r a v e y a rd .  Land o f f i c e  

personel  even p a r t i c i p a t e d  in some o f  t h e  s t r a t e g i e s .  A f a v o r i t e  t a c t i c  

was t o  c o l l e c t  a number o f  a d o l e s c e n t  m a le s ,  pay them, and have them f i l e  

c l a i m s .  When th e y  a r r i v e d  a t  t h e  land  o f f i c e  th e y  s tood  on a l a r g e  "21" 

t h a t  had been w r i t t e n  on t h e  f l o o r .  This way t h e  c h i l d r e n  could  c la im  

th e y  were m a le s ,  over  tw en ty -o n e ,  w ish ing  t o  f i l e  a c la im  f o r  Homestead 

Act l a nds  (Dunbar 1970,  Hudgins 1961, Todes 1931, Watson 1923, Wells 1978).

P u b l i c  la nd  s a l e s  were a l s o  open t o  m a n ip u l a t i o n .  A c o t e r i e  

i n t e r e s t e d  in  t h e  a v a i l a b l e  p a r c e l s  would meet b e fo re  t h e  s a l e  and d ivy  up
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t h e  p a r c e l s .  When t h e  a c t u a l  s a l e  to ok  p l a c e ,  on ly  t h e  person who had 

been p r e v i o u s l y  a l o t t e d  a p a r c e l  b i d .  As s i n g l e  b id d e r  he could make t h e  

bid low, sometimes even below t h e  f e d e r a l l y  e s t a b l i s h e d  minimum, and s t i l l  

be gua ran teed  purchase  a t  h i s  p r i c e  (Hudgins 1961, Wells 1978, Reimann 

1952, Todes 1931) .

Sometimes,  however, such p l o t t i n g  was not  p o s s i b l e .  In t h i s  case  a 

buyer  or  h i s  agen t  would submit  an e x h o r b i t a n t  bid  f o r  a parce l  o f  l a n d ,  

g u a ra n t e e in g  t h a t  t h e  h i g h e s t  b i d .  A f t e r  th e  s a l e  was c l o s e d ,  t h e  b id d e r  

withdrew t h e  b i d ,  l e a v in g  t h e  p a rce l  unsold and unc la im ed .  The land 

o f f i c e  then  had t o  d i s p o s e  o f  t h e  la nd  on an in d i v id u a l  b a s i s  f o r  t h e  b e s t  

p r i c e .  U sua l ly  w i th in  a week o f  h i s  wi thdrawal t h e  agen t  would o f f e r  a 

low p r i c e  t o  t h e  land o f f i c e  and purchase  t h e  p a rce l  a t  h i s  p r i c e ,  o f t e n  

below th e  e s t a b l i s h e d  minimum (Reimann 1952, Todes 1931, Wells 1978).

While both  th e  f e d e r a l  r a i lw a y  and th e  cana l  g r a n t s  prov ided  a n o th e r  

o p p o r t u n i t y  f o r  land g r a b b in g ,  t h i s  was more common with  th e  r a i lw a y  

g r a n t s .  Railways would app ly  f o r  la nd  g r a n t s  and th e n  never b u i l d  t h e  

r a i l r o a d .  A l t e r n a t e l y  t h e y  would submit  su rvey  maps as i f  th e y  were maps 

o f  t h e  comple ted r a i l  l i n e  and c o l l e c t  t h e  la nd  g r a n t .  Often th e s e  survey  

maps were p repa red  w i thou t  t h e  b e n e f i t  o f  a su rvey :  th e y  were s im ple  and

d e l i b e r a t e  f o r g e r i e s .  Once t h e  r a i lw a y s  owned th e  land  th e y  u t i l i z e d  i t  

as  t h e y  saw f i t .  This in c lu d e d  lo g g i n g ,  bu t  sometimes t h e  land was so ld  

to  o t h e r  companies (Hudgins 1961, Reimann 1952, Todes 1931, Wells  1978) .

Most o f  t h e  s t a t e  swampland was d i s p e r s e d  th rough  p u b l i c  s a l e  and 

m a n ip u la t io n s  o f  t h e  s a l e  o f  swamp la nds  were i d e n t i c a l  t o  th o s e  used to  

m a n ip u la te  o t h e r  p u b l i c  la nd  s a l e s .  Most o f  t h e s e  la nds  were so ld  f o r  

l e s s  than  th e  minimum s e t  p r i c e .  Some of  t h e  s t a t e  swamp lands  were used 

as s t a t e  g r a n t s  t o  su p p o r t  r a i l r o a d  or  road c o n s t r u c t i o n .  These were
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manipu la ted  in  t h e  f a s h io n  d e s c r ib e d  above f o r  f e d e r a l  r a i lw ay  g r a n t s  

(Hudgins 1961, Reimann 1952,  Todes 1931, Wells 1978) .

In summary, a l though  t h e r e  were a number of  ways t o  t r a n s f e r  f r o n t i e r  

lands  from government t o  p r i v a t e  c o n t r o l ,  each was s u b j e c t  t o  a v a r i e t y  o f  

m a n ip u la t io n s  which a s s u re d  t h e  c a p i t a l i s t s  t h a t  t h e y  would ge t  th e  

amounts o f  la nd  a t  t h e  p r i c e  th e y  wanted.  These la nd  a c q u i s i t i o n s  focused  

e x c l u s i v e l y  on th e  main tenance  o f  c o n t ro l  over p ro d u c t io n  th rough th e  

a c q u i s i t i o n  o f  land and hence t h e  a v a i l a b l e  t im b e r  s u p p ly .

In a d d i t i o n  t o  d i r e c t  ow nersh ip ,  which was sometimes c o s t l y ,  t h e r e  

were o t h e r  ways t o  ga in  c o n t ro l  over  t i m b e r .  Companies were merged so 

t h a t  th e  c o n t r o l l i n g  company could  t a k e  over  th e  s m a l l e r  company's t i m b e r .  

The "mergee" was u s u a l l y  kep t  o p e r a t i o n a l l y  s e p a r a t e  so t h a t  i t s  t im be r  

could  be c u t  and i t  could l a p s e  i n t o  bankruptcy  w i thou t  harming th e  

c o n t r o l l i n g  company. C o n t r o l l i n g  companies a l s o  e s t a b l i s h e d  s u b s i d i a r y  

companies with  i n t e r l o c k i n g  d i r e c t o r a t e s .  The s u b s i d i a r y  companies would 

c u t  t h e  t i m b e r ,  t r a n s f e r  t h e  p r o f i t s  to  t h e  pr imary company and then  go 

out  o f  e x i s t a n c e  i f  n e c e s s a ry  (Reimann 1952, Todes 1931, U.S. Bureau of  

C o rpo ra t ions  1914,  Wells 1978) .

These two methods o f  c o n c e n t r a t i n g  land ownership ( d i r e c t  and 

i n d i r e c t  a c q u i s i t i o n )  were common in  th e  Upper P en in s u la  and s u c c e s s f u l .

As Table  43 i l l u s t r a t e s ,  abou t  h a l f  o f  t h e  Upper P e n in s u la  la nd  was he ld  

by t h i r t y - t w o  owners .  Moreover,  t h e  Cleveland C l i f f s  I ron Company he ld

14.2 p e r  c e n t  o f  th e  l a n d ,  a f a c t  t h a t  was s k i l l f u l l y  camoflaged by th e  

d i s t r i b u t i o n  o f  t h e  land among t h i r t e e n  companies t h a t  were wholely owned 

s u b s i d i a r i e s  o f  Cleveland C l i f f s .
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TABLE 43

LAND OWNERSHIP IN THE UPPER PENINSULA 

1910

Cumulative

Holders Acreage Pe rcen t  Percen t

Cleve land  C l i f f s  1 ,515 ,392  14.2 14.2

F i r s t  Group 2 ,413 ,794  22 .6  36.8

(12 h o ld e r s  o f  over  

100,000 a c r e s  each)

Second Group 1 ,095,497 10.3 47.4

(19 h o l d e r s ,  40 ,000-

100.000 a c r e s  each)

Thi rd  Group 974,343 9.1 56.2

(58 h o ld e rs  15 ,000-

40.000 a c re a  each)

Cleve land  C l i f f s  i s  a prime example of  how i n t e r l o c k i n g  d i r e c t o r a t e s  

(and o t h e r  measures)  f a c i l i t a t e d  t h e  c o n s o l i d a t i o n  o f  land  ow nersh ip .  As 

i l l u s t r a t e d  in  Table  44 ,  f o u r  c l u s t e r s  o f  c o r p o r a t i o n s  c o n t r o l l e d  a 

minimum o f  13 p e r  c e n t  o f  t h e  la nd  in  t h e  Upper P e n i n s u l a .  Fu r therm ore ,  

t h e s e  fo u r  c l u s t e r s  o r i g i n a l l y  appeared  as tw e lve  o f  t h e  t h i r t y - o n e  major 

i n d i v id u a l  la nd  hold ing  companies on th e  Upper P e n i n s u l a .  Rather  than  

assume t h a t  t h e s e  c l u s t e r s  were a l l  t h a t  were p r e s e n t  among th e  t h i r t y - o n e  

nominally  s e p a r a t e  companies ,  i t  was perhaps  more v a l i d  t o  assume t h a t  

th e s e  fo u r  were t h e  l e s s  well  camoflaged of  t h e  g roup .  The remaining 

n in e te e n  in d i v id u a l  companies were a l s o  p robably  connec ted  in some f a s h io n  

so as t o  reduce  t h e  t o t a l  number o f  e n t i t i e s  c o n t r o l l i n g  t h e  l a n d .  I f
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Cleveland  C l i f f s '  ho ld ings  a r e  added t o  t h e s e  f o u r ,  t h e n  f i v e  companies 

he ld  27 .2  pe r  c e n t  of  t h e  la nd  on t h e  Upper P en in s u la  (U.S.  Bureau of  

C orp o ra t io n s  1914) .

TABLE 44

CONNECTIVITY AMONG MAJOR UPPER PENINSULA LANDHOLDERS

1910

I n t e r l o c k i n g  D i r e c t o r a t e  Acreage P e rcen t

One

965,000 9 .0Keweenaw Land A s s o c i a t i o n  

Michigan I ron and Land Company 

J .M. Longyear 

J . C .  A y e r ' s  E s t a t e  

Albany Pool 

Two

Calumet and Hecta Mining 

Tamarack Mining Company 

Three

Wisconsin Land and Lumber 

Northwes tern  Cooperage and Lumber 

United Logging Company 

Four

D e t r o i t ,  Mackinac and M arquette  Railway 

South Shore Land Co.

An exam ina t ion  o f  t h e  amount of  t im b e r  in t h e  l a n d h o ld in g s  was 

u n d e r ta k e n .  In t h i s  c a s e ,  however,  only  gene ra l  l e v e l  in fo rm a t io n  was 

a v a i l a b l e .  I t  was not  p o s s i b l e  t o  i s o l a t e  t h e  t im b e r  r e s o u rc e s  a s s o c i a t e d  

with  i n d i v i d u a l  c o r p o r a t i o n s ,  excep t  f o r  t h o s e  of  Cleve land  C l i f f s .  As

100, 000+ 1 .0

(minimum)

100, 000+ 1 .0

(minimum)

176,681+ 2 . 0
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r e v e a le d  in  Tab le 45,  t h e  h o ld in g s  o f  t im b e r  r e s e r v e s  a r e  even more 

s u g g e s t i v e  o f  a h ig h ly  c o n t r o l l e d  s i t u a t i o n .  While t h i r t y - t w o  nominally  

i n d i v i d u a l  c o r p o r a t i o n s  he ld  47 .1  p e r  c e n t  o f  t h e  land  on th e  Upper 

P e n i n s u l a ,  t h i s  land c o n t a in e d  67 .7  per  c e n t  o f  t h e  a v a i l a b l e  t i m b e r .

More i m p o r t a n t l y ,  t h e s e  f i g u r e s  r e p r e s e n t e d  t h e  a v a i l a b l e  t im be r  f o r  land 

owned in  1910. They d id  no t  i n c lu d e  t im b e r  which had a l r e a d y  been c u t  f o r  

l a n d s  which were then  abandoned (U.S.  Bureau o f  C o rp o ra t io n s  1914) .

TABLE 45

TIMBER RESERVES OF UPPER PENINSULA LANDHOLDERS

1910

Landholder

Cleveland  C l i f f s  Iron Company 

F i r s t  Group (12)

Second Group (19)

Board Feet  

(x 107)

4 .2

7.2 

4 .9

16.3

P e rcen tag e  of  

Total  Owned Land

17.6

29 .7

20 .3  

67 .6

In a d d i t i o n  t o  d i r e c t  ow nersh ip ,  o t h e r  methods o f  i n d i r e c t  c o n t ro l  

were used in  t h e  s tudy  a r e a  and were u s u a l l y  d i r e c t e d  a g a i n s t  s m a l l e r  

h o ld e r s  who ne ighbored n ex t  t o  t h e  v a s t  b lo c k s  o f  la nd  he ld  by 

c o r p o r a t i o n s .  I f  t h e  small  landowner was not  invo lved  in  l o g g i n g ,  h i s / h e r  

l and  was i n d i s c r i m i n a t e l y  logged o ver  by t h e  c o r p o r a t i o n .  I f  t h e  

in d i v i d u a l  a t t e m p te d  small  s c a l e  l o g g i n g ,  he was den ied  acces s  t o  th e  

logg ing  r a i l w a y  or  o t h e r  r e s o u r c e s  n e c e ss a ry  t o  t h e  removal and p ro c e s s in g  

o f  h i s  t i m b e r .  U l t i m a t e ly  t h i s  f o r c e d  t h e  small land owners t o  s e l l  or  

o th e rw i s e  t r a n s f e r  t h e i r  h o ld in g s  t o  t h e  c o r p o r a t i o n s  on th e  c o r p o r a t i o n s '  

t e rm s (U .S .  Bureau o f  C o rp o ra t i o n s  1914).
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H ypothes is  17 was suppor ted  by t h e  d a t a  from t h e  s tudy  a r e a .  With 

t h e  advent  o f  r a i lw a y  logg ing  c o n t ro l  over  r e s o u r c e s  became c o n c e n t r a t e d  

in  t h e  handk o f  r e l a t i v e l y  few i n d i v i d u a l s / i n s t i t u t i o n s ,  both in  te rms of  

land ownership and in te rm s  o f  t h e  amount o f  t im b e r  p r e s e n t  on t h i s  l a n d .  

This c o n t ro l  was ach ieved  th rough  a v a r i e t y  o f  means,  most o f  which were 

nominally  i l l e g a l ,  and r e s u l t e d  in  t h e  dominance o f  c o r p o r a t e  lo gg ing  

d ur ing  t h e  l a s t  p a r t  o f  t h e  s tudy  p e r i o d .

SUMMARY

This c h a p t e r  p r e s e n te d  th e  r e s u l t s  o f  t h e  a n a l y s i s  o f  th e  hypotheses  

posed e a r l i e r .  The e v a l u a t i o n  o f  t h e s e  hypotheses  produced a v a r i e t y  o f  

r e s u l t s ,  a l l  o f  which added t o  t h e  u n d e r s tan d in g  o f  t h e  logg ing  f r o n t i e r .  

A number o f  hypotheses  ( 1 , 2 , 4 , 5 , 6 , 7 , 9 , 1 0 , 1 1 , 1 2 , 1 3 , 1 4 , 1 5 , 1 7 )  were accep ted  

o u t r i g h t .  O thers  (3 ,  8 ,  16) appeared  t o  be only  p a r t i a l l y  a c c e p ta b l e  or  

r e j e c t a b l e .  Upon c l o s e r  e x a m in a t io n ,  t h e s e  hypotheses  were found t o  have 

been p a r t i a l l y  a c c e p t a b l e  because  assumptions  used in t h e i r  fo rm u la t io n  

were not  a p p r o p r i a t e  t o  t h e  s tudy  a r e a .  N o n e th e l e s s ,  th rough t h i s  c l o s e r  

i n s p e c t i o n  f u r t h e r  i n s i g h t s  were o b t a in e d  about  t h e  n a t u r e  of  t h e  lo gg ing  

f r o n t i e r .  The r e s u l t s  p r e s e n t e d  in  t h i s  c h a p t e r  w i l l  be d i s c u s s e d  in t h e  

conc lud ing  c h a p t e r  in l i g h t  o f  t h e i r  c o n t r i b u t i o n  t o  our u nde rs tand ing  of  

t h e  Upper P e n in s u la  logg ing  f r o n t i e r  and logg ing  f r o n t i e r s  in  g e n e r a l .



CHAPTER VII 

CONCLUSIONS

This r e s e a r c h  has examined t h e  logg ing  f r o n t i e r  o f  M ich igan 's  Upper 

P en in su la  as a c a s e  s tudy  o f  t h e  i n d u s t r i a l  f r o n t i e r ,  w ith  t h e  goal of  

u n d e r s tan d in g  t h e  a d a p t iv e  s t r a t e g i e s  a s s o c i a t e d  with  f r o n t i e r  s e t t l e m e n t .  

I n d u s t r i a l  f r o n t i e r s  were v i t a l  t o  t h e  o v e r a l l  s e t t l e m e n t  o f  many p a r t s  of  

North America and ,  on a s m a l l e r  s c a l e ,  were o f t e n  t h e  on ly  s i g n i f i c a n t  

h i s t o r i c a l  o c cu p a t io n  o f  v a r io u s  l o c a l e s .  Examination o f  t h e  p a t t e r n s  and 

p ro c e s s e s  a s s o c i a t e d  with t h e s e  f r o n t i e r s  p ro v id e d ,  no t  only  in fo rm a t io n  

about  t h e  s p e c i f i c  Upper Michigan ca s e  under e x a m in a t io n ,  but  a l s o  

in fo rm a t io n  abou t  t h e  ongoing a d a p t a t i o n  and s e t t l e m e n t  o f  i n d u s t r i a l  

f r o n t i e r s .  The r e s u l t s  o f  t h i s  p a r t i c u l a r  r e s e a r c h  a l lowed f o r  t h e  

examinat ion  o f  f o u r  such p a t t e r n s  and p r o c e s s e s :  t h e  s e t t l e m e n t  system; 

t e c h n o l o g i c a l / b e h a v i o r a l  change ;  o r g a n i z a t i o n a l  c h a r a c t e r i s t i c s ;  and th e  

t r a n s p o r t a t i o n  sys tem .

S e t t l e m e n t  System 

Lewis '  d e s c r i p t i o n  of  i n d u s t r i a l  f r o n t i e r  s e t t l e m e n t  composi t ion  

se rved  t o  focus  t h e  i n v e s t i g a t i o n  o f  t h e  s e t t l e m e n t  system of  M ich igan 's  

Upper P e n i n s u l a .  I n d u s t r i a l  f r o n t i e r  s e t t l e m e n t  was c h a r a c t e r i z e d  by 

t h r e e  major f e a t u r e s .  F i r s t ,  i n d u s t r i a l  f r o n t i e r s  c o n ta in e d  t h r e e  type s  

o f  s e t t l e m e n t s :  e n t r e p o t s ,  i n t e r m e d i a t e  supply  c e n t e r s ,  and camps.

E n t r e p o t s  s e rved  as  gateways which connec ted t h e  f r o n t i e r  with  t h e  

homeland and were t h e  l a r g e s t  and most d i v e r s e  s e t t l e m e n t s  on th e

285
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i n d u s t r i a l  f r o n t i e r .  I n t e r m e d ia t e  supply  c e n t e r s ,  which were not  

mandatory f o r  i n d u s t r i a l  f r o n t i e r s ,  c on ta ined  a more l i m i t e d  range o f  

a c t i v i t i e s  and focused  mainly  on s e r v i c i n g  t h e  camps.  Camps focused  

e x c l u s i v e l y  on p r o d u c t i o n .  Secondly ,  both  a numerical  and o r g a n i z a t i o n a l  

h i e r a r c h y  e x i s t e d  among t h e s e  t h r e e  ty p e s  o f  s e t t l e m e n t s ,  and corresponded  

t o  what would be expec ted  in  a gateway s i t u a t i o n .  Camps were t!,e  most 

numerous and most o r g a n i z a t i o n a l l y  s im p le ,  fo l lowed  in o rd e r  o f  d e c r e a s in g  

number and i n c r e a s i n g  o r g a n i z a t i o n a l  com plex ity  by i n t e r m e d i a t e  supply  

c e n t e r s  and th e n  e n t r e p o t s .  F i n a l l y ,  t h e s e  s e t t l e m e n t s  were connected by 

a t r a n s p o r t a t i o n  sys tem.  Although Lewis d id  not  s p e c i f y  th e  ty p e  o f  

t r a n s p o r t a t i o n  sys tem,  t h e  genera l  p r i n c i p l e s  and r e l a t e d  f a c t o r s  f o r  such 

systems were d e r iv e d  from Burghard t  (1971) and Taafe e t . a J L  (1963) .

R e s u l t s  o f  t h e  a n a l y s i s  r e v e a le d  t h a t  Lewis '  c h a r a c t e r i z a t i o n  of  

i n d u s t r i a l  f r o n t i e r s  was suppo r ted  by t h e  logg ing  f r o n t i e r  s i t u a t i o n  in 

t h a t  t h e  t h r e e  ty p e s  o f  s e t t l e m e n t  e x i s t e d  in th e  a p p r o p r i a t e  h i e r a r c h i c a l  

a r ran g em en t .  More i m p o r t a n t l y ,  t h i s  r e l a t i o n s h i p  remained r e l a t i v e l y  

s t a b l e  th rough  t ime in  s p i t e  o f  a change in t h e  t r a n s p o r t a t i o n  system,  

which was one o f  t h e  key f a c t o r s  t h a t  could a f f e c t  change in  t h e  f r o n t i e r  

s e t t l e m e n t  system (Burghard t  1971, Taafe e t . a U  1963) .  Moreover, w hi le  

changes in  t h e  mode o f  t r a n s p o r t  should have a l t e r e d  f r o n t i e r  s e t t l e m e n t ,  

such a l t e r a t i o n  was not  as  profound as e x p e c t e d .  In s p i t e  o f  t h e  

i n t r o d u c t i o n  o f  a new t r a n s p o r t a t i o n  t e c h n o lo g y ,  t h e  s e t t l e m e n t  

com posi t ion  o f  t h e  logg ing  f r o n t i e r  (as opposed t o  numbers and p a t t e r n )  

remained th e  same. This f i n d i n g  i s  im por tan t  not  on ly  because i t  

c o n t r a d i c t s  p rev io u s  ways in  which changes in  t r a n s p o r t  mode were viewed,  

bu t  a l s o  because  i t  i l l u s t r a t e s  t h e  r o l e  o f  t h e  p r e - e x i s t i n g  s e t t l e m e n t  

p a t t e r n  and v a r io u s  h i s t o r i c a l  e v e n t s  in  shaping  t h e  new t r a n s p o r t a t i o n
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system.  P rev ious  models o f  t r a n s p o r t  systems (Burghard t  1971, Taafe 

e t . a l . 1963) have g e n e r a l l y  assumed t h a t  t h e  i n t r o d u c t i o n  o f  a new and 

competing t r a n s p o r t  te chno logy  would d i s r u p t  p r e - e x i s t i n g  s e t t l e m e n t  

p a t t e r n / c o m p o s i t i o n  because  t h e  new t r a n s p o r t  t e chno logy  would a l low 

c e r t a i n  e n t r e p o t s  and t h e i r  h i n t e r l a n d s  t o  more e f f e c t i v e l y  e x p l o i t  and 

then  t r a n s p o r t  commodit ies  t o  t h e  homeland. This  assumption  was based on 

th e  premise t h a t  new t r a n s p o r t a t i o n  t e c h n o lo g ie s  would be o r i e n t e d  on an 

e n t r e p o t  t o  h i n t e r l a n d  a x i s .  However, t h a t  premise  d id  not  hold in  t h i s  

c a s e .  H i s t o r i c a l l y ,  a number o f  e n t r e p o t s  and h i n t e r l a n d s  e x i s t e d  p r i o r  

t o  t h e  appea rance  o f  t h e  r a i l r o a d .  From t h e  a v a i l a b l e  in f o r m a t io n ,  i t  was 

ap p a re n t  t h a t  t h e  d e s i r e  t o  t r a v e r s e  t h e  Upper P en in s u la  and l i n k  th e  

e n t r e p o t s  was t h e  i n i t i a l  impetus behind r a i lw a y  c o n s t r u c t i o n .  Thus,  main 

l i n e  r a i l r o a d s  i n i t i a l l y  were o r i e n t e d  p e r p e n d i c u l a r l y  t o  th e  p r e - e x i s t i n g  

e n t r e p o t / h i n t e r l a n d  a x e s .  T h e r e f o re ,  no e n t r e p o t / h i n t e r l a n d  d e c l in e d  

because  o f  t h e  t r a n s p o r t  advan tage  o f  a n e ig h b o r .  Logging r a i l r o a d s  

appeared  subsequen t  t o  t h e  main l i n e  and l i n k e d  t h e  main l i n e  with  th e  

h i n t e r l a n d .  So,  not  on ly  d id  t h e  s e t t l e m e n t  com posi t ion  remain t h e  same, 

bu t  a l l  o f  t h e  e n t r e p o t s  and most o f  t h e  i n t e r m e d i a t e  supp ly  c e n t e r s  a l s o  

con t inued  t o  e x i s t  a f t e r  t h e  development o f  t h e  new t r a n s p o r t a t i o n  

te c h n o lo g y .

F u r the rm ore ,  i n t r o d u c t i o n  o f  t h e  new t r a n s p o r t a t i o n  te chno logy  d id  

not  s imply r e p l a c e  t h e  p r e - e x i s t i n g  d e n d r i t i c  e n t r e p o t / h i n t e r l a n d  p a t t e r n  

with  a s i m i l a r  one us ing  t h e  new te c h n o lo g y ,  but  r a t h e r  in t ro d u ced  a more 

complex p a t t e r n .  This  p a t t e r n  invo lved  a l i n e a r  base  l i n e  from which t h e  

expec ted  d e n d r i t i c  r o u te s  p e n e t r a t e d  i n t o  t h e  h i n t e r l a n d .  Moreover,  t h i s  

t r a n s p o r t  p a t t e r n  a f f e c t e d  t h e  s e t t l e m e n t  p a t t e r n  bu t  no t  t h e  s e t t l e m e n t  

composi t ion  o f  t h e  i n d u s t r i a l  f r o n t i e r .  S p e c i f i c a l l y ,  i n t e r m e d i a t e  supp ly
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c e n t e r s  were l o c a t e d  l i n e a r l y  a long  th e  main l i n e  r a i l w a y  r a t h e r  than  on 

t h e  d e n d r i t i c  e n t r e p o t / h i n t e r l a n d  a x i s  of  t h e  p r e - r a i l w a y  e r a .  In s p i t e  

o f  t h e s e  ch an g e s ,  t h e  o v e r a l l  r e l a t i o n s h i p s  between e n t r e p o t s ,  

i n t e r m e d i a t e  supp ly  c e n t e r s ,  and camps remained unchanged a f t e r  t h e  

emergence o f  t h e  new t r a n s p o r t  t e c h n o lo g y .

The r e s u l t s  of  t h i s  r e s e a r c h  a l s o  prov ided  i n s i g h t s  i n t o  t h e  

c h a r a c t e r i s t i c s  o f  e n t r e p o t s ,  which were a c c u r a t e l y  d e s c r ib e d  by Lewis

(1984) and Burghard t  (1971) .  On t h e  logg ing  f r o n t i e r  t h e s e  s e t t l e m e n t s  

were t h e  p r i n c i p a l  s e t t l e m e n t s  and ,  as such ,  were l a r g e r ,  more d i v e r s e  and 

fewer  in number than  any o t h e r  t y p e  of  s e t t l e m e n t .  Most con t inued  t o  

e x i s t  a f t e r  t h e  demise o f  t h e  f r o n t i e r  because  t h e y  developed i n t e r n a l  

economies not  d i r e c t l y  dependent  on th e  e x p l o i t a t i o n  o f  t h e  dominant  

commodity. Nahma ( th e  e n t r e p o t  which d e c l in e d  with  t h e  demise o f  t h e  

logg ing  f r o n t i e r )  i l l u s t r a t e d  a phenomenon d i s c u s s e d  by Burghard t  (1971) 

and Taafe e t . a l_ .  (1963) where a gateway d e c l i n e s  because  t h e  c e s s a t i o n  of  

p r o d u c t i v i t y  in  i t s  h i n t e r l a n d  i s  coupled w i th  t h e  a c q u i s i t i o n  o f  th e  

remaining h i n t e r l a n d  p ro d u c t io n  by a d j a c e n t ,  competing e n t r e p o t s .  Thus,  

t h e  b eh a v io r  o f  e n t r e p o t s  on t h e  i n d u s t r i a l  f r o n t i e r  can be unders tood  

th rough  r e f e r e n c e  t o  t h e  Burghard t  (1971) model o f  gateway communit ies .

The concep t  o f  i n t e r m e d i a t e  supp ly  c e n t e r s  and t h e i r  p la c e  in  t h e  

i n d u s t r i a l  f r o n t i e r  s e t t l e m e n t  system was more complex than  o r i g i n a l l y  

t h o u g h t .  Lewis '  (1984) m a in ta in ed  t h a t  t h e s e  s e t t l e m e n t s  were not  

r e q u i r e d  on i n d u s t r i a l  f r o n t i e r s  and t h e r e f o r e  might not  always be 

p r e s e n t .  Fur the rm ore ,  t h e y  were th ough t  t o  be p r i m a r i l y  camp o r i e n t e d ,  

o f f e r i n g  a l i m i t e d  range  o f  goods and s e r v i c e s .  While i n i t i a l l y  t h i s  

co n ce p t io n  was a p p r o p r i a t e ,  t h e  appea rance  o f  r a i lw a y  logg ing  not  on ly  

i n c r e a s e d  th e  number of  i n t e r m e d i a t e  supp ly  c e n t e r s  ( a c c e p t a b l e  under
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Lewis '  d e s c r i p t i o n )  but  a l s o  d i f f e r e n t i a t e d  them i n t o  two type s  of  

s e t t l e m e n t s :  a s m a l l e r ,  l i m i t e d  f u n c t i o n  s e t t l e m e n t  and a l a r g e r  more 

d i v e r s e  one .  The appea rance  o f  farming communi t ies ,  which developed t o  

s e rv e  t h e  needs of  t h e  camps and which were a s s o c i a t e d  with  some o f  t h e  

i n t e r m e d i a t e  supply  c e n t e r s ,  e x p l a in e d  such d i v e r s i f i c a t i o n .  This 

o b s e r v a t i o n  i s  im por tan t  because  i n d u s t r i a l  f r o n t i e r s  were o r d i n a r i l y  

p ro v i s io n e d  by sou rces  e x t e r n a l  t o  t h e  f r o n t i e r .  In t h i s  i n s t a n c e ,  

however,  s o u rc e s  on t h e  f r o n t i e r  i t s e l f  s u p p l i e d  p r o v i s i o n s .  This 

c o n t r a d i c t i o n  between t h e  p r e d i c t e d  method of  p r o v i s i o n i n g  and t h a t  

observed  in  t h i s  c a s e  may be e x p la in e d  by s e v e ra l  c h a r a c t e r i s t i c s  o f  t h e  

s tudy  a r e a .  F i r s t ,  i t  was more e f f i c i e n t  to  p r o v i s i o n  camps from f r o n t i e r  

s o u r c e s ,  a s t r a t e g y  which compensated f o r  th e  seasona l  l i m i t a t i o n s  on 

t r a n s p o r t a t i o n  from t h e  homeland t o  t h e  f r o n t i e r .  A second p a r t  o f  t h e  

e x p l a n a t i o n  o f  t h e  phenomenon, which goes beyond t h e  p r e l i m i n a r y  q u e s t i o n s  

o f  e f f o r t ,  a c c e s s i b i l i t y ,  and e f f i c i e n c y ,  p rov ides  a c l u e  as t o  why t h i s  

phenomenon developed so d i f f e r e n t l y  than  e x p e c te d .  This  i s s u e  invo lved  

t h e  n a t u r e  of  inves tm en t  and r i s k .  As with  any v e n t u r e ,  farming invo lved  

some r i s k ,  e s p e c i a l l y  i f  t h e  farmed a rea  was s u b j e c t  t o  t h e  adve r se  

c l i m a t i c  c o n d i t i o n s  found in  t h e  s tudy  a r e a .  Who assumed t h i s  r i s k  and 

how t h i s  in f l u e n c e d  s e t t l e m e n t  was im por tan t  t o  u n d e r s tan d in g  why fa rm ing ,  

and t h e  a s s o c i a t e d  i n t e r m e d i a t e  supp ly  c e n t e r s ,  d e v e lo p e d .  Rather  than  

e s t a b l i s h  company fa rm s ,  ana logous  t o  camp s t o r e s ,  c a p i t a l i s t  e l i t e s  

encouraged independen t  f a rm e rs  t o  farm so th e  i n d i v id u a l  fa rmer  assumed 

th e  r i s k  o f  o p e r a t i o n .  Because o f  t h e  guaran teed  m a rk e t ,  both s i d e s  

i n i t i a l l y  p r o s p e r e d .  However, with  t h e  demise of  t h e  logg ing  f r o n t i e r  in 

t h e  s tudy  a r e a ,  c a p i t a l i s t  i n v e s t o r s  s imply swi tched  t h e  t h e a t e r  o f  t h e i r  

o p e r a t i o n s ,  w h i l e  fa rm ers  f aced  bank rup tc y .
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This p a r t i c u l a r  phenomenon prov ided  an im por tan t  c o r o l l a r y  t o  t h e  

i n d u s t r i a l  f r o n t i e r  model ,  both  in  te rm s  o f  s e t t l e m e n t  and o v e r a l l  

o r g a n i z a t i o n .  Under o r d i n a r y  c i r c u m s ta n c e s ,  i n d u s t r i a l  f r o n t i e r s  were 

p ro v i s io n e d  from so u rces  e x t e r n a l  t o  t h e  f r o n t i e r .  However, in  c e r t a i n  

s i t u a t i o n s  where p r o v i s i o n i n g  was impeded ( i . e .  seasona l  c o n s t r a i n t s  on 

f r o n t i e r / h o m e l a n d  t r a n s p o r t ) ,  farming  may develop  on t h e  i n d u s t r i a l  

f r o n t i e r  p rov ided  p a r t i e s  o t h e r  than  th e  c a p i t a l i s t  e l i t e s  assume th e  

r i s k s  o f  such v e n t u r e s .  As t h i s  s tudy  shows, t h e  oc c u r re n c e  of  such 

s i t u a t i o n s  led  t o  t h e  e l a b o r a t i o n  o f  some in t e r m e d i a t e  supply  c e n t e r s  t o  

s e rv e  t h e  needs o f  farming  communit ie s .  I f  no one was w i l l i n g  t o  

u nder take  t h e  r i s k  o f  such farming  v e n t u r e s ,  then  p r o v i s i o n i n g  would have 

been prov ided  by so u rces  e x t e r n a l  t o  t h e  f r o n t i e r .

Summary

The i n d u s t r i a l  f r o n t i e r  s e t t l e m e n t  system cannot  be unders tood th rough  

a s i n g l e  model or  s e t  o f  c o n d i t i o n s .  Lewis '  (1984) d e s c r i p t i o n  was use fu l  

when d e a l i n g  with  t h e  o v e r a l l  s e t t l e m e n t  co m p o s i t io n .  The way such 

s e t t l e m e n t s  were connec ted  and t h e  ways in  which th e y  were l i k e l y  to  

behave as  a system was modelled by Burghardt  (1971) and Taafe e t . a l . 

(1963 ) ,  who dea l  w ith  gateway systems and t h e  e v o l u t i o n  of  t r a n s p o r t  

systems r e s p e c t i v e l y .  The s e t t l e m e n t  composi t ion  o f  t h e  i n d u s t r i a l  

f r o n t i e r  showed i t s e l f  t o  be s t a b l e  in s p i t e  o f  t h e  i n t r o d u c t i o n  of  new 

t r a n s p o r t  t e c h n o lo g y .  F u r the rm ore ,  t h e  impact  of  a new t r a n s p o r t  

te chno logy  was in f l u e n c e d  h e a v i l y  by h i s t o r i c a l  f a c t o r s  and t h e r e f o r e  did 

not  have as d r a s t i c  an e f f e c t  on s e t t l e m e n t  as Burghardt  s u g g e s t s .  

G e n e r a l ly ,  w h i l e  such changes in  t r a n s p o r t  te chno logy  a l t e r  t h e  s e t t l e m e n t  

p a t t e r n ,  t h e y  do not  a l t e r  th e  i n d u s t r i a l  f r o n t i e r  s e t t l e m e n t  c o m p o s i t io n .
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The r o l e s  o f  e n t r e p o t s  and i n t e r m e d i a t e  supp ly  c e n t e r s  were 

a d e q u a te ly  e x p la in ed  th rough  r e f e r e n c e  t o  t h e  t h r e e  models mentioned 

above .  D i f f e r e n t i a t i o n  among i n t e r m e d i a t e  supply  c e n t e r s  may r e f l e c t  

a c t i v i t i e s  un ique to  t h e  r e g io n a l  s e t t i n g  w i th in  which t h e  i n d u s t r i a l  

f r o n t i e r  i s  l o c a t e d .  In t h e  c a s e  examined f o r  t h i s  r e s e a r c h ,  such 

d i f f e r e n t i a t i o n  a rose  ou t  o f  an a t t e m p t  t o  i n t e r n a l l y  p r o v i s io n  th e  

i n d u s t r i a l  f r o n t i e r .  O ther  t y p e s  o f  i n d u s t r i a l  f r o n t i e r  may e x h i b i t  

s i m i l a r  c h a r a c t e r i s t i c s ,  p ro v id in g  t h e  param ete r s  o f  r i s k  and r e t u r n  a re  

c o n t r o l l a b l e  by i n v e s t o r s .

T e c h n o lo g ic a l /B e h a v io ra l  Change 

Change on t h e  i n d u s t r i a l  f r o n t i e r  was i n v e s t i g a t e d  th rough  th e  use of  

H a r d e s ty ' s  model (1985) o f  f r o n t i e r  change .  This model had t h r e e  s a l i e n t  

p o i n t s .  F i r s t ,  u n i fo rm i ty  o f  a d a p t a t i o n  was th e  r u l e  a c ro s s  t h e  

i n d u s t r i a l  f r o n t i e r .  This u n i f o r m i ty  was expec ted  t o  be most v i s i b l e  in  

a r e a s  r e l a t e d  t o  p r o d u c t i o n .  Secondly ,  change ,  when i t  o c c u r r e d ,  was 

r a p i d l y  adopted  ac ro s s  t h e  i n d u s t r i a l  f r o n t i e r ,  t h e r e b y  r e t u r n i n g  th e  

s i t u a t i o n  t o  one o f  u n i f o r m i t y .  Thus,  t h e  p a t t e r n  o f  i n d u s t r i a l  f r o n t i e r  

change e n v i s io n e d  by Hardes ty  was r a p id  and s t e p l i k e ,  s h a r in g  common 

elements  w ith  t h e  b i o l o g i c a l  t h e o r y  of  punc tua ted  e q u i l i b r i u m .  F i n a l l y ,  

t h e  occupa t ion  and r e - o c c u p a t io n  o f  v a r io u s  p a r t s  o f  t h e  f r o n t i e r ,  

c h a r a c t e r i z e d  as r e s o u rc e  p a t c h e s ,  was b e l i e v e d  t o  be based  on th e  

p ro d u c t i v e  p o t e n t i a l  o f  t h e  p a t c h e s .  P roduc t ive  p o t e n t i a l  could  be 

a l t e r e d ,  most u s u a l l y  by a change in  t e ch n o lo g y ,  t h e r e b y  i n c r e a s i n g  or  

d e c r e a s i n g  t h e  p o s s i b i l i t y  t h a t  a given  pa tch  would be occupied  o r  

abandoned.
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The r e s u l t s  o f  t h i s  a n a l y s i s  suppor ted  H a r d e s ty ' s  model o f  i n d u s t r i a l  

f r o n t i e r  change in te rms o f  u n i f o r m i ty  and r a t e  o f  change .  A dapta t ion  in  

t h e  p ro d u c t i v e  sphe re  was uniform a c r o s s  t h e  e n t i r e  f r o n t i e r  both  in  te rms 

o f  m a te r i a l  c u l t u r e  and b e h a v i o r .  When i t  o c u r r e d ,  change was r e l a t e d  

e x c l u s i v e l y  t o  p roduc t ion  and u s u a l l y  a f f e c t e d  t h e  m a te r i a l  c u l t u r e ,  which 

th e n  brought about  changes in  b e h a v i o r ,  i f  such were w a r r a n t e d .

Uniformi ty  was m a in ta ined  th rough  a v a r i e t y  o f  methods ,  with  t h e  u l t i m a t e  

purpose be ing  th e  in s u ra n c e  o f  e f f i c i e n t  p ro d u c t io n  methods and t h e  

p r o v i s io n  o f  c o n t ro l  over  t h e  work f o r c e .  In t h i s  r e s p e c t ,  u n i fo rm i ty  of  

a d a p t a t i o n  m i r ro re d  t h e  homeland 's  i n d u s t r i a l  o r g a n i z a t i o n ,  i l l u s t r a t i n g  

a n o th e r  c h a r a c t e r i s t i c  o f  t h e  i n d u s t r i a l  f r o n t i e r ;  t h a t  o f  be ing in c l o s e  

c o n t a c t  with  and s h a r in g  common i n s t i t u t i o n s  with  t h e  homeland.

Uniformi ty  f u r t h e r  served  t o  i l l u s t r a t e  t h e  l i m i t e d  scope  o f  t h e  

i n d u s t r i a l  f r o n t i e r .  That  i s ,  t h e  e x p l o i t a t i o n  o f  a s i n g l e  r e s o u rc e  was 

t h e  e x c l u s i v e  focus  o f  t h e  i n d u s t r i a l  f r o n t i e r ,  with  a l l  n o n -p roduc t ive  

a c t i v i t i e s  s u b o rd in a t e d  t o  t h i s  s i n g u l a r  g o a l .

When used t o  examine o c c u p a t i o n ,  t h e  pa tch  model of  p ro d u c t iv e  

p o t e n t i a l  appeared  t o  have l i m i t e d  e x p l a n a to r y  power in  t h e  case  under 

s t u d y .  During t h e  i n i t i a l  r i v e r  d r i v e  o c c u p a t io n ,  w i th  i t s  p a r t i c u l a r  

envi ronmenta l  p a r a m e te r s ,  t h e  pa tch  concept  proved u s e fu l  in  p ro v id in g  a 

key t o  u n d e r s t a n d in g  t h e  l o c a t i o n  o f  logg ing  camps,  s i n c e  t h e  

te chno-env i ronm en ta l  pa ram e te r s  o f  t h e  patch  model were r e l e v a n t  t o  

c o n d i t i o n s  on t h e  f r o n t i e r .  With t h e  advent  o f  r a i lw a y  lo g g in g ,  

l o c a t i o n a l  pa ram ete r s  changed,  th e r e b y  r e n d e r in g  i t  d i f f i c u l t  t o  

ad e q u a te ly  d e f i n e  a p a t c h .  I t  was argued t h a t  t h i s  p a r t i c u l a r  a s p e c t  o f  

H a r d e s ty ' s  model would be more u s e fu l  on th o s e  i n d u s t r i a l  f r o n t i e r s  (such 

as t h e  mining f r o n t i e r ) ,  where a c c e s s  t o  r e s o u rc e s  was p o in t  o r i e n t e d .  In
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t h e  case  o f  t h e  lo gg ing  f r o n t i e r ,  no t  on ly  d id  t h e  r e s o u r c e  occur  in a 

zonal f a s h i o n ,  bu t  w ith  a s h i f t  in  t e chno logy  i t  became a c c e s s i b l e  

th ro u g h o u t  most o f  t h a t  zone .  This  rendered  a n a l y s i s  o f  t h e  occupa t ion  

a n d / o r  p r o d u c t i v e  p o t e n t i a l  f o r  s p e c i f i c  p a tch es  i r r e l e v a n t ,  t h e r e b y  

d e f e a t i n g  th e  purpose  o f  t h e  model .

Summary

Change and a d a p t a t i o n  on t h e  i n d u s t r i a l  f r o n t i e r  were amenable to  

e x p l a n a t i o n  th rough  some o f  t h e  p a r t s  o f  H a r d e s ty ' s  model .  These d e a l t  

with  u n i f o r m i t y  o f  a d a p t a t i o n  and t h e  r a p i d ,  s t e p l i k e  f a s h io n  which 

c h a r a c t e r i z e d  change on t h e  i n d u s t r i a l  f r o n t i e r .  The use o f  t h e  patch  

ap p roach ,  w h i le  amenable t o  some i n d u s t r i a l  f r o n t i e r s ,  was not  a p p l i c a b l e  

in  t h i s  ca s e  because  o f  t h e  n a t u r e  o f  t h e  r e s o u r c e  and t e c h n o lo g ic a l  

developments which o c c u r r e d  d u r in g  t h e  c o u r s e  of  t h e  s tudy  p e r i o d .

O rg a n iz a t io n

The l a r g e r  s c a l e  o r g a n i z a t i o n a l  f e a t u r e s  o f  t h e  i n d u s t r i a l  f r o n t i e r  

were examined in  l i g h t  o f  t h e  c h a r a c t e r i s t i c s  of  t h e  c a p i t a l i s t  world 

system w i th i n  which t h e  f r o n t i e r  occu r red  ( W a l l e r s t e i n  1980, 1983).  These 

c h a r a c t e r i s t i c s  in c luded  c o n t ro l  o f  r e s o u rc e s  and c o n t ro l  o f  

l a b o r / t e c h n o l o g y ,  both  o f  which were expec ted  t o  be c o n c e n t r a t e d  in  t h e  

hands o f  r e l a t i v e l y  few i n d i v i d u a l s / e n t i t i e s .  Moreover,  t h e s e  f a c t o r s  

r e l a t e d  t o  t h e  c h a r a c t e r i s t i c  u n i f o r m i ty  a s s o c i a t e d  w i th  i n d u s t r i a l  

f r o n t i e r s .

The r e s u l t s  o f  t h i s  r e s e a r c h  sup p o r ted  t h e  e x p e c t a t i o n s  drawn from 

W a l l e r s t e i n ' s  (1980,  1983) c o n c e p t u a l i z a t i o n  o f  t h e  c a p i t a l i s t  world 

s y s tem .  Contro l  over  r e s o u r c e s  was c o n c e n t r a t e d  in t h e  hands o f  a few



294
i n d i v i d u a l s / e n t i t i e s .  In t h i s  p a r t i c u l a r  c a s e ,  t h i s  c o n t ro l  took t h e  form 

o f  o u t r i g h t  ownership o f  t h e  r e s o u r c e ,  though t h e r e  were a v a r i e t y  o f  

o t h e r  i n d i r e c t  ways t o  c o n t ro l  r e s o u r c e s  such as c o n t ro l  o f  a cc es s  t o  

s u p p l i e s ,  t r a n s p o r t a t i o n  and l a b o r .  In t h i s  i n s t a n c e ,  however,  t h e s e  

a l t e r n a t i v e  methods were u t i l i z e d  on ly  t o  a l i m i t e d  e x t e n t  o r  not  a t  a l l .

Control  over  l a b o r  a l s o  o c c u r r e d  and t h a t  c o n t ro l  ex tended from
i

p ro d u c t io n  r e l a t e d  t o  n on -p roduc t ion  r e l a t e d  b e h a v i o r .  Such c o n t ro l  was 

des igned  t o  e n s u re  t h a t  p ro d u c t io n  o ccu r red  as e f f i c i e n t l y  as p o s s i b l e ,  

t h e re b y  m i r r o r i n g  l a b o r  c o n d i t i o n s  in  t h e  homeland. Moreover,  i t  was t h e  

s o u rce  o f  t h e  u n i f o r m i ty  o f  a d a p t a t i o n s  which c h a r a c t e r i z e d  t h e  i n d u s t r i a l  

f r o n t i e r .  D i f f e r e n c e s  in t h i s  c o n t ro l  would c r e a t e  d i f f e r e n t  l e v e l s  o f  

p r o d u c t i v i t y ,  some more p r o f i t a b l e  t h a t  o t h e r s ,  and t h e  e l i t e s  chose  

p r o f i t a b i l i t y  which in  t h e  end t r a n s l a t e d  in t o  u n i f o r m i t y .  This consc ious  

s e l e c t i o n  f o r  t h e  most p r o d u c t i v e  ty p e  o f  b eh av io r  ( i . e .  most p r o f i t a b l e )  

and c o n t ro l  over  i t ,  produced a s t a t e  o f  u n i f o r m i ty  a c r o s s  t h e  e n t i r e  

i n d u s t r i a l  f r o n t i e r .  Changes,  whether  in  l a b o r  a n d / o r  t e c h n o lo g y ,  were 

r a p i d l y  adopted  so t h a t  in d i v id u a l  o p e r a t i o n s  would no t  o p e r a t e  a t  l e s s  

p r o f i t a b l e  l e v e l s  th a n  o t h e r s .  This  consc ious  s e l e c t i o n  f o r  u n i f o r m i t y ,  

and t h e  way changes were i n c o r p o r a t e d  i n t o  t h i s  f r o n t i e r  sys tem,  f i t s  i n t o  

t h e  s t e p - l i k e  p a t t e r n  used by Hardes ty  t o  model change on t h e  i n d u s t r i a l  

f r o n t i e r .  Although t h i s  p a t t e r n  i s  s i m i l a r  to  t h a t  o f  punc tua ted  

e q u i l i b r i u m ,  t h e r e  was an im por tan t  d i f f e r e n c e .  The i n d u s t r i a l  f r o n t i e r ' s  

u n i f o r m i ty  and th e  p a t t e r n  o f  change were under t h e  consc ious  c o n t ro l  o f  

e l i t e s ,  r a t h e r  than  r e s u l t i n g  from non-consc ious  p ro c e s s e s  ana logous  t o  

t h o s e  of  b i o l o g i c a l  e v o l u t i o n .  Once an in n o v a t io n  o c c u r r e d ,  r e g a r d l e s s  

o f  i t s  s o u r c e ,  i t s  p o t e n t i a l  f o r  adop t ion  depended on whether o r  not  i t  

i n c r e a s e d  p ro d u c t io n  e f f i c i e n c y .  I f  i t  d i d ,  t h e  mechanism o f  adopt ion
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w i l l  be a c o n s c i o u s ,  un i fo rm ,  r a p id  spread  o f  t h e  in n o v a t io n  a c ro s s  th e  

e n t i r e  f r o n t i e r .  I t  i s  t h e  e lement of  co n s c io u s n es s  which d i s t i n g u i s h e s  

t h i s  p ro c e s s  from t h e  b i o l o g i c a l  ana logues  and from o t h e r  p r o b a b a l i s t i c  

approaches  t o  c u l t u r e  change .

Summary

The o v e r a l l  o r g a n i z a t i o n a l  s t r u c t u r e  o f  t h e  i n d u s t r i a l  f r o n t i e r ,  t h e n ,  

was o r i e n t e d  toward t h e  c o n t r o l  o f  both  r e s o u rc e s  and l a b o r / t e c h n o l o g y .  

This  o c cu r red  t o  m a in ta in  maximum, gua ran teed  p r o d u c t i v i t y  on th e  

i n d u s t r i a l  f r o n t i e r .  S ince  t h e s e  p ro c e s s e s  were r e s p o n s i b l e  f o r  th e  

u n i f o r m i ty  o f  a d a p t a t i o n  which c h a r a c t e r i z e d  th e  i n d u s t r i a l  f r o n t i e r ,  t h e y  

a l s o  played  a r o l e  in  change on t h e  i n d u s t r i a l  f r o n t i e r .  In t h e  p reced ing  

s e c t i o n ,  u n i f o r m i t y  o f  a d a p t a t i o n  and a s t e p  l i k e  p a t t e r n  o f  change were 

found t o  c h a r a c t e r i z e  t h e  i n d u s t r i a l  f r o n t i e r .  Although t h i s  p a t t e r n  

resembled t h e  p a t t e r n  o f  p u n c tu a ted  e q u i l i b r i u m ,  t h e  causa l  p ro ces se s  

a s s o c i a t e d  w i th  i t  were q u i t e  d i f f e r e n t .  Rather  than  change and 

a d a p t a t i o n  o c c u r r i n g  th rough  t h e  i n t e r a c t i o n  of  p o p u la t io n s  and 

envi ronment  on t h e  i n d u s t r i a l  f r o n t i e r ,  i t  was a d m in i s t e re d  by sources  

e x t e r n a l  t o  t h e  f r o n t i e r ,  w ith  t h e  key d e t e rm in in g  f a c t o r  be ing t h e  

i n c r e a s e  in p r o d u c t i v i t y  b rough t  about  th rough  t h e  adop t ion  o f  a given 

i n n o v a t i o n .

T r a n s p o r t a t i o n

T r a n s p o r t a t i o n  was not  ana lyzed  as a s e p a r a t e  t o p i c ,  excep t  t o  

i l l u s t r a t e  t h a t  a t r a n s p o r t a t i o n  system e x i s t e d  on th e  i n d u s t r i a l  f r o n t i e r  

and t o  p ro v id e  a d e s c r i p t i o n  o f  i t .  However, as  e a r l i e r  d i s c u s s i o n  has 

shown, t r a n s p o r t a t i o n  c o n s i d e r a t i o n s  on t h e  i n d u s t r i a l  f r o n t i e r  were 

complex and p e r v a s i v e  and u n d e r la y  many o f  t h e  i s s u e s  ana lyzed  in t h i s



296
r e s e a r c h .  The more im p o r tan t  a s p e c t s  o f  t r a n s p o r t a t i o n ,  w ith  r e s p e c t  t o  

i n d u s t r i a l  l o c a t i o n ,  have been known f o r  a number of  y e a r s  (Daggett  1968, 

Hamilton 1967, Har tshorne  1968, Lloyd and Dicken 1977, M i l l e r  1970) .  

However, f o r  purposes  o f  t h i s  r e s e a r c h ,  t h e  r e l e v a n t  a s p e c t s  o f  

t r a n s p o r t a t i o n  may be p laced  i n t o  two groups which can be termed th e  

f u n c t i o n a l  mode and t h e  d e f i n i t i o n a l  mode. The f u n c t i o n a l  mode (no t  

im por tan t  t o  t h i s  d i s c u s s i o n )  c o n s i s t s  o f  t r a n s p o r t a t i o n  c o n s i d e r a t i o n s ,  

such as s c h e d u l i n g ,  f e e s ,  e t c . ,  which deal  with  t h e  a c t u a l  o p e r a t i o n  o f  a 

t r a n s p o r t a t i o n  sys tem.

The d e f i n i t i o n a l  mode, however,  i s  t h e  key t o  u n d e r s t a n d in g  th e  

e f f e c t  o f  t r a n s p o r t a t i o n  on t h i s  p a r t i c u l a r  i n d u s t r i a l  f r o n t i e r .  

C o n s id e ra t io n s  which comprise t h e  d e f i n i t i o n a l  mode in c lu d e  t h e  t e c h n ic a l  

c o n s t r u c t i o n  c o n s i d e r a t i o n s  o f  a given ty p e  o f  t r a n s p o r t ,  t h e  t y p e  of  

goods t h e  system i s  c a p a b le  o f  h a n d l in g ,  t h e  o p e r a t i o n a l  complexity  o f  t h e  

sys tem ,  c o n s t r u c t i o n  c o s t ,  e t c .  The c h a r a c t e r i s t i c s  a s s o c i a t e d  with  a 

g iven t r a n s p o r t a t i o n  system e f f e c t i v e l y  d e f in e d  t h e  t y p e  o f  i n d u s t r i a l  

a c t i v i t y  occur  w i th in  t h a t  sys tem.  This c o n s i d e r a t i o n  was s e p a r a t e  from, 

bu t  o f  equal or  g r e a t e r  im por tance  t h a n ,  t h e  a c t u a l  f a c t o r s  r e l a t e d  to  th e  

p ro d u c t io n  o f  any commodity.  For example,  i f  t h e  p ro d u c t io n  techno logy  

and source  f o r  a given commodity a r e  known, i t  must a l s o  be p o s s i b l e  f o r  a 

t r a n s p o r t a t i o n  system t o  l i n k  t h e  source  a rea  with  t h e  market  b e fo re  

p ro d u c t io n  can be u n d e r ta k e n .  In o rd e r  f o r  t h i s  t o  o c c u r ,  t h e  fo rego ing  

c o n s i d e r a t i o n s  f o r  t r a n s p o r t  must be s a t i s f i e d  w i th in  a c c e p t a b l e  

p a r a m e te r s .  Thus,  t h e  c h a r a c t e r i s t i c s  o f  a t r a n s p o r t a t i o n  system p lay  a 

key r o l e  in  de te rm in ing  t h e  l o c a t i o n  and commodity be ing  p roduced .

The logg ing  f r o n t i e r  i s  a p r im e,  though perhaps  u n iq u e ,  example of  

t h i s  p rem ise .  P r i o r  t o  t h e  advent  o f  r a i lw a y  lo g g i n g ,  lo g g e r s  were aware
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t h a t  t h e  m a j o r i t y  o f  t h e  t r e e s  in t h e  s tudy  a rea  were hardwoods,  hence t h e  

source  o f  t i m b e r  was r e a d i l y  known. Also ,  t h e  p ro d u c t io n  techno logy  ( i . e .  

f e l l i n g  p ro c e d u re s )  was known. However, t h e  only  t r a n s p o r t a t i o n  system 

was t h e  r i v e r  d r i v e ,  which could  on ly  accomodate f l o a t a b l e  t i m b e r .  With 

t h e  adven t  o f  r a i lw ay  lo g g i n g ,  a l l  t im b e r  became t r a n s p o r t a b l e .  Thus,  a 

p r e v io u s l y  known sou rce  and p r e v io u s l y  known p roduc t ion  te chno logy  could 

be j o i n e d  so p ro d u c t io n  could  o c c u r .  Hence, t h e  p r o d u c t i v e  p o t e n t i a l  o f  

t h e  e n t i r e  f r o n t i e r  as  well  as  i t s  s e t t l e m e n t  p a t t e r n  was a l t e r e d ,  in 

e f f e c t  r e d e f i n i n g  t h i s  p a r t i c u l a r  i n d u s t r i a l  f r o n t i e r .  T h e re fo re ,  th e  

c h a r a c t e r i s t i c s  o f  t h e  i n d u s t r i a l  f r o n t i e r  t r a n s p o r t  system were 

s i g n i f i c a n t  no t  only t o  t h e  movement of  goods,  bu t  a l s o  in t h e  d e f i n i t i o n  

o f  th o s e  p ro d u c t s  and t h e  n a t u r e  o f  p roduc t ion  on t h e  f r o n t i e r .

While such t r a n s p o r t a t i o n  c o n s i d e r a t i o n s  a r e  undoubtedly  im por tan t  

f o r  a l l  i n d u s t r i a l  f r o n t i e r s ,  t h e  case  ana lyzed  he re  may r e p r e s e n t  an 

anomaly.  T h e r e f o re ,  a t  t h i s  p o i n t  i t  would not  be a p p r o p r i a t e  t o  base 

f u t u r e  a n a l y s e s  of  i n d u s t r i a l  f r o n t i e r s  e x c l u s i v e l y  on t h e i r  

t r a n s p o r t a t i o n  sys tem s .  The r ea so n s  f o r  t h i s  may be o f f e r e d  as a 

c o r o l l a r y  t o  t h e  p r o p o s i t i o n  t h a t  t h e  t r a n s p o r t a t i o n  systems on t h e  

i n d u s t r i a l  f r o n t i e r  served  t o  d e f i n e  t h e  f r o n t i e r  as well  as  move goods.  

S p e c i f i c a l l y ,  t h e  p ro d u c t io n  t e chno logy  must be ca p a b le  o f  s i g n i f i c a n t  

i n c r e a s e  i f  t h e  f u l l  e f f e c t  o f  a new t r a n s p o r t a t i o n  mode i s  t o  be f e l t .  

That  i s ,  p ro d u c t io n  must i n c r e a s e  t o  t h e  p o in t  where t h e  new 

t r a n s p o r t a t i o n  system i s  runn ing a t  or  nea r  f u l l  c a p a c i t y  f o r  t h e  f u l l  

impact  o f  t h e  new system t o  be f e l t .  This can on ly  occur  i f  p ro d u c t io n  

methods meet c e r t a i n  c r i t e r i a .  G e n e r a l l y ,  t h e y  must be t e c h n o l o g i c a l l y  

s im p le ,  easy  t o  per fo rm,  and c a p a b le  of  s i g n i f i c a n t  i n c r e a s e s  in 

p ro d u c t io n  th rough  th e  a p p l i c a t i o n  o f  in c re a s e d  l a b o r .
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Bear ing t h i s  in  mind,  i t  can e a s i l y  be seen t h a t  o t h e r  ty p e s  o f  

i n d u s t r i a l  f r o n t i e r ,  such as  t h e  mining f r o n t i e r  d e s c r ib e d  by Hardesty

(1985) ,  may not  be as g r e a t l y  in f l u e n c e d  by a t r a n s p o r t a t i o n  s h i f t  as  was 

t h e  logg ing  f r o n t i e r .  In H a r d e s t y ' s  example,  t h e  p ro d u c t io n  p rocess  was 

t e c h n o l o g i c a l l y  complex ( i . e .  on s i t e  s m e l t i n g ) ,  no t  easy  t o  per fo rm,  and 

could  not  be in c r e a s e d  th rough  t h e  d i r e c t  a p p l i c a t i o n  o f  l a b o r ,  s i n c e  t h e  

c a p a c i t y  o f  t h e  s m e l t e r  as  well as  t h e  number of  workers  de te rmined th e  

r a t e  o f  p r o d u c t i o n .  In t h i s  s i t u a t i o n ,  inves tm en t  in  an e x p e n s iv e ,  l a r g e r  

c a p a c i t y  t r a n s p o r t a t i o n  sy s tem ,  i f  unaccompanied by t h e  i n t r o d u c t i o n  o f  a 

new, more e f f i c i e n t  mode o f  s m e l t i n g ,  would have c a l l e d  f o r  an i n c r e a s e  in 

t h e  c a p a c i t y  o f  t h e  s m e l t e r .  O the rw ise ,  t h e  new t r a n s p o r t a t i o n  system 

would not  be c o s t  e f f e c t i v e  s i n c e  i t  would be u n d e r u t i l i z e d .  Moreover, 

given th e  p o i n t  o r i e n t e d  s o u rce  o f  o r e ,  as  opposed t o  t h e  zonal p a t t e r n  o f  

t im b e r  which c h a r a c t e r i z e d  t h i s  r e s e a r c h ,  i t  i s  doub t fu l  i f  t h e  

a p p l i c a t i o n  o f  a new mode o f  t r a n s p o r t  t o  t h e  s i t u a t i o n  d e s c r ib e d  by 

Hardes ty  would have r e - d e f i n e d  and e n la rg e d  t h e  i n d u s t r i a l  f r o n t i e r .

Summary

The s i g n i f i c a n c e  o f  t r a n s p o r t a t i o n  t o  t h e  i n d u s t r i a l  f r o n t i e r  u nde r la y  

many o f  t h e  f i n d i n g s  about  t h e  i n d u s t r i a l  f r o n t i e r  produced by t h i s  

r e s e a r c h .  The i n t r o d u c t i o n  o f  a new t r a n s p o r t a t i o n  system produced a new 

s e t t l e m e n t  p a t t e r n .  More i m p o r t a n t l y ,  t h e  i n t r o d u c t i o n  o f  a new 

t r a n s p o r t a t i o n  system on t h i s  f r o n t i e r  r e d e f i n e d  t h e  f r o n t i e r  i t s e l f  and 

s i g n i f i c a n t l y  in c r e a s e d  t h e  p r o d u c t i v e  o u t p u t .  While i t  i s  te m pt ing  t o  

focus  e x c l u s i v e l y  on t r a n s p o r t a t i o n  systems when d e a l i n g  with  o t h e r  

i n d u s t r i a l  f r o n t i e r s ,  s e v e ra l  c a u t i o n a r y  p o i n t s  must be made.

S p e c i f i c a l l y ,  t h e  Upper P e n in s u la  lo gg ing  f r o n t i e r  examined in  t h i s
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r e s e a r c h  was c h a r a c t e r i z e d  by t h e  zonal  a v a i l a b i l i t y  o f  r e s o u rc e s  and a 

s im ple  and e a s i l y  o p e ra t e d  p ro d u c t io n  t e c h n o lo g y ,  in  which i n c r e a s e d  l a b o r  

in p u t  r e s u l t e d  d i r e c t l y  in i n c r e a s e d  p ro d u c t i o n .  On o t h e r  type s  o f  

i n d u s t r i a l  f r o n t i e r s ,  such as t h e  southwes t  mining f r o n t i e r ,  

t r a n s p o r t a t i o n  i s  undoubtedly  i m p o r t a n t .  However, i t s  l e v e l  o f  impor tance  

may not  be q u i t e  t h e  same as in  t h e  case  examined h e r e .

Conclusions

This r e s e a r c h  has examined t h e  i n d u s t r i a l  f r o n t i e r  t o  e l u c i d a t e  t h e  

s a l i e n t  p a t t e r n s  and p r o c e s s e s  a s s o c i a t e d  with  t h i s  p a r t i c u l a r  t y p e  o f  

o c c u p a t io n .  In doing  s o ,  t o p i c s  o f  s e t t l e m e n t  sys tem,  change ,  o v e r a l l  

o r g a n i z a t i o n  and t r a n s p o r t a t i o n  were i n v e s t i g a t e d .  The c o n c lu s io n s  drawn 

from th e  exam ina t ion  o f  t h e s e  t o p i c s  led  t o  c e r t a i n  s t a t e m e n t s  about  t h e  

i n d u s t r i a l  f r o n t i e r  w r i t  l a r g e  and about  t h e  p a r t i c u l a r  i n d u s t r i a l  

f r o n t i e r  used as a case  s t u d y .  In t h e  conduct ion  o f  t h i s  a n a l y s i s  and th e  

drawing o f  t h e s e  c o n c l u s i o n s ,  s e v e r a l  b roader  i s s u e s  were brought t o  mind. 

These f e l l  i n t o  two groups :  c u r r e n t  approaches  t o  i n d u s t r i a l  f r o n t i e r s  

and s u g g e s t i o n s  f o r  f u t u r e  r e s e a r c h .

C ur ren t  approaches  t o  t h e  s tu d y  o f  i n d u s t r i a l  f r o n t i e r s  and 

cosmopol i tan  f r o n t i e r s  in  genera l  a r e  only  beg inn ing  t o  develop a body o f  

t h e o ry  which w i l l  a l low  i n d u s t r i a l  f r o n t i e r s  t o  be i n v e s t i g a t e d  as 

t o t a l i t i e s .  In t h e  case  o f  i n d u s t r i a l  f r o n t i e r s ,  t h e r e  was a body of  

geograph ic  t h e o r y  as well as  some a n t h ro p o lo g ic a l  t h e o ry  upon which to  

draw. The fo rmer  focused  main ly  on t r a n s p o r t a t i o n  and s e t t l e m e n t  sy s tem s ,  

both as i n d i v i d u a l  components on t h e  f r o n t i e r  and as r e l a t e d  phenomena, 

each c a p a b le  o f  responding  t o  changes in  t h e  o t h e r .  Much o f  t h e  

a n t h ro p o l o g ic a l  th e o ry  was based on t h e  geograph ic  t h e o r y .  The remainder
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d e a l t  w ith  t h e  p ro c e s s e s  o f  change on th e  i n d u s t r i a l  f r o n t i e r  and th e  

c h a r a c t e r i s t i c s  of  a d a p t i v e  s t r a t e g i e s  b e l i e v e d  t o  o p e r a t e  t h e r e .

Only r e c e n t l y  have a r c h a e o l o g i s t s  become i n t e r e s t e d  in i n d u s t r i a l  

f r o n t i e r s  as  m a n i f e s t a t i o n s  o f  c a p i t a l i s t  s t a t e  s o c i e t i e s  (Hardes ty  1985) .  

T h e r e f o re ,  t h e r e  have been l i m i t e d  o p p o r t u n i t i e s  f o r  id e a s  about  t h e  

l a t t e r  t o  a f f e c t  r e s e a r c h  on t h e  fo rm er .  However, t h e  c h a r a c t e r i s t i c s  o f  

th e  i n d u s t r i a l  f r o n t i e r ,  p a r t i c u l a r l y  i t s  s h o r t  d u r a t i o n ,  make i t  amenable 

t o  such r e s e a r c h .  As dem onst ra ted  in  t h i s  r e s e a r c h ,  use of  some genera l  

concep ts  proposed  by W a l l e r s t e i n  (1980,  1983) ,  l e d  t o  t h e  development of  

p r o p o s i t i o n s  about  t h e  n a t u r e  o f  change and a d a p t a t i o n  on t h e  i n d u s t r i a l  

f r o n t i e r ,  as well  as  t o  an u n d e r s t a n d in g  o f  i t s  o r g a n i z a t i o n  of  

p r o d u c t i o n .  Although some of  t h e s e  p r o p o s i t i o n s  were d e t e r m i n i s t i c  in  

n a t u r e ,  t h e  c o n t e x t  o f  t h e  i n d u s t r i a l  f r o n t i e r  r a t h e r  than  th e  s o c i e t y  as 

a whole a l lowed such s t a t e m e n t s  t o  be made. S ince  f r o n t i e r s ,  by 

d e f i n i t i o n ,  o n ly  p a r t i a l l y  r e p r e s e n t  t h e  range  o f  s o c i e t a l  v a r i a b i l i t y  

p r e s e n t  in  t h e  homeland,  t h e i r  a n a l y s i s  p ro v id es  us no t  only  with  an 

u n d e r s tan d in g  o f  t h e  n a t u r e  o f  t h e  p a r t i c u l a r  f r o n t i e r ,  but  a l s o  with  a 

g l impse  a t  c h a r a c t e r i s t i c s  o f  s o c i e t y  in  t h e  homeland.

Given t h e  r e l a t i v e  recency  o f  i n t e r e s t  in t h e  a rchaeo logy  of  

i n d u s t r i a l  f r o n t i e r s ,  t h e  p o t e n t i a l  f o r  f u t u r e  r e s e a r c h  i s  wide r a n g in g .  

Based on t h e  f i n d i n g s  o f  t h i s  r e s e a r c h ,  s e v e ra l  t o p i c s  sugges t  t h e m s e lv e s .

F i r s t ,  t h e  r o l e  of  t r a n s p o r t a t i o n  i s  c r u c i a l  in  u n d e r s t a n d in g  a number o f  

c h a r a c t e r i s t i c s  o f  i n d u s t r i a l  f r o n t i e r s .  Our u n d e r s t a n d in g  o f  t h i s  

phenomenon needs t o  be r e f i n e d  f u r t h e r  by s tu d y in g  i t  on o t h e r  t y p e s  o f  

i n d u s t r i a l  f r o n t i e r s .  Th is  should  in c lu d e  o t h e r  logg ing  f r o n t i e r s ,  s i n c e  

such r e s e a r c h  would d e te rm in e  whether o r  no t  t h e  r o l e  o f  t r a n s p o r t a t i o n  in 

t h i s  s tudy  a r e a  was t y p i c a l  o f  a l l  logg ing  f r o n t i e r s  o r  un ique .
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Second ly ,  f u r t h e r  r e f in e m e n t  o f  models o f  i n d u s t r i a l  f r o n t i e r  change 

i s  needed .  Evidence s u g g e s t s  t h a t  t h e  c h a r a c t e r i s t i c s  o f  t h e  r e s o u rc e  may 

a f f e c t  t h e  a p p l i c a b i l i t y  o f  d i f f e r e n t  models ,  o r  o f  d i f f e r e n t  components 

w i th i n  one o v e r a l l  model .  These q u e s t i o n s  need t o  be re so lv ed  b e fo re  a 

s y s t e m a t i c  u n d e r s t a n d in g  o f  i n d u s t r i a l  f r o n t i e r  change can be o b t a i n e d .

T h i r d l y ,  t h e  o v e r a l l  o r g a n i z a t i o n a l  f e a t u r e s  o f  o t h e r  i n d u s t r i a l  

f r o n t i e r s  shou ld  be examined.  This  obv ious ly  concerns  t h e  c o n t ro l  of  

r e s o u r c e s  and l a b o r ,  bu t  may a l s o  in c lu d e  o t h e r  f a c t o r s ,  such as  t h e  way a 

p a r t i c u l a r  i n d u s t r i a l  f r o n t i e r  i s  p r o v i s i o n e d .  Other i n d u s t r i a l  f r o n t i e r s  

( i . e .  o t h e r  i n d u s t r i e s  and logg ing  f r o n t i e r s  e l sew here )  may vary  from t h e  

s i t u a t i o n  observed  in  t h e  s tudy  a r e a .  F u r th e r  r e f ine m en t  o f  our knowledge 

o f  t h e s e  o v e r a l l  o r g a n i z a t i o n a l  f e a t u r e s  w i l l  a l low  g r e a t e r  unde rs tand ing  

o f  i n d u s t r i a l  f r o n t i e r s  and may be im por tan t  when d e a l i n g  with  o t h e r  ty p e s  

o f  cosm opol i tan  f r o n t i e r .

F i n a l l y ,  t h e  s e t t l e m e n t  system and s p a t i a l  components o f  i n d u s t r i a l  

f r o n t i e r s  seem t o  be f a i r l y  well  u n d e r s to o d ,  in  t h a t  t h e y  a r e  e x p l a i n a b l e  

with  c u r r e n t l y  a v a i l a b l e  t h e o r e t i c a l  models .  However, more o f  a d i r e c t  

l i n k a g e  needs t o  be made between Lewis '  d e s c r i p t i o n  o f  s e t t l e m e n t  

composi t ion  and geograph ic  models d e a l i n g  with  s e t t l e m e n t  p a t t e r n  and 

t r a n s p o r t a t i o n .  This would p ro v id e  a more u n i f i e d  approach t o  d e a l in g  

with t h e  s p a t i a l  c h a r a c t e r i s t i c s  o f  i n d u s t r i a l  f r o n t i e r s .

In summary, t h e  a r c h a e o l o g i c a l  i n v e s t i g a t i o n  o f  i n d u s t r i a l  f r o n t i e r s  

i s  a f e r t i l e  a r e a  open t o  r e s e a r c h  along  a v a r i e t y  o f  d im ens ions .  Given 

t h e  r e l a t i v e  recency  of  many o f  t h e s e  f r o n t i e r s ,  a g r e a t e r  range o f  d a t a  

i s  a v a i l a b l e  on them than  on some o t h e r  t o p i c s .  They p r e s e n t



a r c h a e o l o g i s t s  with  a unique o p p o r t u n i t y  t o  s tudy  phenomena of  

s i g n i f i c a n c e  no t  only  on a lo c a l  l e v e l ,  bu t  a l s o  a t  a l a r g e r  l e v e l ;  t h a t  

o f  u n d e r s tan d in g  th e  expansion  and s e t t l e m e n t  of  a c o n s i d e r a b l e  p o r t i o n  of  

North America.
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APPENDIX A

Acronym

SITYP

SITSIZ

SOLPHAS

LOGGING CAMP VARIABLES 

Format D e s c r ip t i o n

1 .0  Type o f  logg ing  camp
0 -  unknown
1 -  R ive r  d r i v e
2 -  Railway
3 -  Railway (wi th e x t e n s i v e  documenta t ion)

3 .2  S ize  o f  s i t e  in  a c r e s  (0-unknown)

3 .0  Soil  Phase:
001 A l lu v i a l
002 Alpena g r a v e l l y  sandy loam
003 Au Gres sand
004 Au Gres loamy sand
005 Blue Lake sand (0-6% s lo p e )
006 Blue Lake sand (7-18% s lo p e )
007 Blue Lake sand (19-40% s lo p e )
008 Bohemian f i n e  sandy loam (0-6% s lo p e )
009 Bohemian f i n e  sandy loam (7-18% s lo p e )
010 Bowers s i l t  loam
011 B revo r t  mucky loamy sand
012 Brimley f i n e  sandy loam
013 Bruce mucky f i n e  sandy loam
014 Bur t  mucky sandy loam
015 C a rb o n d a le /L u p to n /R i f l e
016 Cathro  muck
017 Cathro /Tacoosh muck
018 C har levo ix  sandy loam
019 Chatham f i n e  sandy loam (0-2% s lo p e )
020 Chatham f i n e  sandy loam (3-6% s lo p e )
020 Chatham f i n e  sandy loam (7-18% s lo p e )
022 Chippeny muck
023 Croswell  sand
024 Dawson pea t
025 Dawson/Greenwood p ea t
026 Deerton sand (0-6% s lo p e )
027 Deerton sand (7-18% s lo p e )
028 D eer ton /B ur t
029 Deford loamy f i n e  sand
030 Duel loamy sand
031 Eas t  Lake sand
032 Eas t  Lake a c i d  loamy sand (0-6% s lo p e )
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033 Eas t  Lake a c i d  loamy sand (7-18% s lo p e )
034 E a s t p o r t  sand
035 Eastport /Roscommon sand
036 Emmet sandy loam (0-2% s lo p e )
037 Emmet sandy loam (3-6% s lo p e )
038 Emmet sandy loam (7-12% s lo p e )
039 Ensign f i n e  sandy loam
040 Ensley/Angel  i c a
041 F a i r p o r t  s i l t  loam (0-2% s lo p e )
042 F a i r p o r t  s i l t  loam (3-6% s lo p e )
043 G i l c h r i s t  sand
044 G ray l ing  sand (0-6% s lo p e )
045 G ray l ing  sand (7-18% s lo p e )
046 Greenwood p ea t
047 Iosco  sand
048 Kalkaska sand (0-6% s lo p e )
049 Kalkaska sand (7-18% s lo p e )
050 Kalkaska sand (19-40% s lo p e )
051 K ar l in  sandy loam (0-6% s lo p e )
052 K ar l in  sandy loam (7-18% s lo p e )
053 Kawbawgan sandy loam
054 Kawkawlin s i l t  loam
055 Keweenaw loamy sand (0-6% s lo p e )
056 Keweenaw loamy sand (7-18% s lo p e )
057 K inross  muck sand
058 Kiva sandy loam (0-6% s lo p e )
059 Kiva sandy loam (7-20% s lo p e )
060 Lake beach
061 Limestone rock land
062 Longrie sandy loam (0-2% range)
063 Longr ie sandy loam (3-6%)
064 Longr ie /Summerv il le  sandy loam
065 Mancelona loamy sand (0-6% s lo p e )
066 Mancelona loamy sand (7-18% s lope )
067 M e l i ta  sand
068 Menominee loamy sand (0-6% s lope )
069 Menominee loamy sand (7-18% s lo p e )
070 Muni s in g  sandy loam (0-6% s lo p e )
071 Munising sandy loam (7-18% s lo p e )
072 Munising sandy loam (19-40% s lope )
073 Nahma loam
074 N es te r  s i l t  loam (0-2% s lo p e )
075 N es te r  s i l t  loam (3-6% s lo p e )
076 Onaway f i n e  sandy loam (0-2% s lo p e )
077 Onaway f i n e  sandy loam (3-6% s lo p e )
078 Onaway f i n e  sandy loam (7-12% s lo p e )
079 Onaway f i n e  sandy loam (13-18% s lo p e )
080 Onota/Chippeny
081 Onota /Deerton (0-6% s lo p e )
082 Onota /Deer ton  (7-18% s lo p e )
083 O t i s co  loamy sand
084 P ick fo rd  s i l t  loam
085 P ick fo rd  m ode ra te ly  wet s i l t  loam
086 P ic k fo rd  mode ra te ly  wet complex



305

SOLSER

087 Roscommon muck sand
088 Roscommon/Kalkaska sand
089 Rousseau f i n e  sand (0-6% s lo p e )
090 Rousseau f i n e  sand (7-18% s lo p e )
091 Rousseau f i n e  sand (19-40% s lope )
092 Rubicon sand (0-6% s lo p e )
092 Rubicon sand (7-18% s lo p e )
093 Rubicon sand (19-40% s lo p e )
094 Ruse s i l t  loam
095 Saugatuck sand
096 Shell  d rake  sand
097 Skanee sandy loam
098 Steuben f i n e  sandy loam (0-6% s lope)
099 Steuben f i n e  sandy loam (7-18% s lo p e )
100 Summervil le  f i n e  sandy loam
101 Sunde ll  f i n e  sandy loam
102 Sunde ll  sandy v a r i a n t  loamy f i n e  sand
103 Tawas muck
104 Trenary  f i n e  sandy loam (0-2% s lope)
105 Trenary  f i n e  sandy loam (3-6% s lo p e )
106 Trenary  f i n e  sandy loam (7-12% s lope )
107 Trena ry  f i n e  sandy loam (13-18% s lo p e )
108 Wainola f i n e  sand
109 Wal lace sand (0-6% s lo p e )
110 Wal lace sand (7-18% s lo p e )
112 Yalmer sand (0-6% s lo p e )
113 Yalmer sand (7-18% s lo p e )

2 .0  Soil  S e r i e s
01 A l lu v i a l
02 Alpena
03 A ngel ica
04 Au Gres
05 Au Gres g r a v e l l y  s u b s o i l  v a r i a n t
06 Blue Lake
07 Bohemian
08 Bowers
09 B revo r t
10 Brimley
11 Bruce
12 Bur t
13 Carbonda le
14 Cathro
15 C har levo ix
16 Chatham
17 Chippeny
18 Croswell
19 Dawson
20 Deer ton
21 Deford
22 Duel
23 Eas t  Lake
24 Eas t  Lake ac id  v a r i a n t
25 E a s t p o r t
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26 Emmet
27 Ensign
28 Ens ley
29 F a i r p o r t
30 G i l c h r i s t
31 Gray! ing
32 Greenwood
33 Iosco
34 Kalkaska
35 K ar l in
36 Kawbawgam
37 Kawkawli n
38 Keweenaw
39 Kinross
40 Kiva
41 Lake beaches
42 Limestone rockland
43 Longr ie
44 Lupton
45 Mancelona
46 Marsh
47 M e l i ta
48 Menomi nee
49 Muni s in g
50 Nahma
51 N es te r
52 Onaway
53 Onota
54 O t i sco
55 P ic k fo rd
56 P ic k fo rd  modera te ly  wet
57 R i f l e
58 Roscommon
59 Rousseau
60 Rubicon
61 Ruse
62 Saugatuck
63 S h e l l d r a k e
64 Skanee
65 Steuben
66 Summervil le
67 Sundel1
68 Sunde ll  sandy v a r i a n t
69 Tacoosh
70 Tawas
71 Trenary
72 Wainola
73 Wallace
74 Wheatley
75 Yalmer

SLOPE 1.0  Slope of  t h e  camp's  s e t t i n g
0 - unknown
1 -  0 - 2%
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DINEWAT 

DIDRWAT 

ORDRWAT

TYPNWAT

DNSAMCAM 

DNDIFCAM 

TYPNDIC

DNSWAM

ELEV

HIEL

LOEL

RELEL

DINRD

2 -  0 - 6%
3 -  7-12%
4 -  13-18%
5 -  Over 20%
6 -  7-18%
7 -  0-4%
8 - 2-40%
9 - 19-40%

3 .2  D is tan ce  t o  n e a r e s t  wate r  (m i les )

3 .2  D is tance  t o  n e a r e s t  d r i v e a b l e  w a te r  (m i le s )

1 .0  O r i e n t a t i o n  o f  n e a r e s t  d r i v e a b l e  wate r
0 -  same e l e v a t i o n
1 -  lower e l e v a t i o n
2 -  h ig h e r  e l e v a t i o n

1 .0  Type o f  n e a r e s t  wa te r
0 -  s t ream
1 - major r i v e r
2 - la ke
3 - Great  Lake
4 - l a k e / s t r e a m  o r  l a k e / r i v e r  combination
5 -  s p r in g

3 .2  D is t a n c e  t o  n e a r e s t  camp of  t h e  same type  (m i les )

3 .2  D is tan ce  t o  n e a r e s t  camp of  a d i f f e r e n t  ty p e  (m i le s )

1 .0  Type o f  n e a r e s t  camp o f  a d i f f e r e n t  type
0 -  unknown
1 -  R ive r  d r i v e
2 - Railway
3 - Railway (with e x t e n s i v e  documenta t ion)

3 .2  D is tance  t o  t h e  n e a r e s t  swamp (m i le s )

4 . 0  E l e v a t i o n  o f  s i t e  ( f e e t  a s l )

4 .0  Highes t  e l e v a t i o n  w i th in  1 1 /2  m i le  r a d iu s  o f  camp
( f e e t  a s l )

4 .0  Lowest e l e v a t i o n  w i th in  1 1/2 m i le  r a d iu s  of  camp 
( f e e t  a s l )

1 .0  R e l a t i v e  e l e v a t i o n  o f  camp with  r e s p e c t  t o  o t h e r  
e l e v a t i o n s  w i th i n  1 1 /2  m i le  r a d i u s  of  camp.

0 -  lowes t
1 - i n t e r m e d i a t e
2 - h i g h e s t

3 .2  D is tance  t o  n e a r e s t  U.S. F o re s t  S e r v i c e / c o u n t y  
r o a d / t r a i l  (m i le s )
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DINRWY

OCCUP

RELOC

3.2  D is ta n c e  t o  n e a r e s t  known r a i lw a y  (m i les )

6 .0  Occupation d a t e s  ( i . e .  1895-910,  895910; 1910, 
910910) .

1 .0  R e l a t i v e  occupa t ion
0 -  unknown
1 -  l a t e  19th c e n tu ry
2 -  l a t e  19th c e n t u r y / e a r l y  20th  c e n tu ry
3 -  e a r l y  20th c e n tu ry



APPENDIX B

Acronym

APRIOR

DNSET

APRNSET

DINEWAT 

TYPNWAT

DINRWY

TYPNRWY

NORWYL

TRLGRWY

ENTREPOT/INTERMEDIATE SUPPLY CENTER VARIABLES

Format D e s c r ip t i o n

1 .0  A p r i o r i  as ses sm en t  o f  s e t t l e m e n t  ty p e
0 -  I n t e r m e d i a t e  supp ly  c e n t e r
1 -  E n t r e p o t
2 -  P o s s i b l y  subsequen t  t o  s tudy  pe r iod

4 .2  D is tan ce  t o  n e a r e s t  s e t t l e m e n t  (m i le s )

1 .0  A p r i o r i  d e f i n i t i o n  o f  n e a r e s t  s e t t l e m e n t
0 -  I n t e r m e d ia t e  supp ly  c e n t e r
1 -  E n t rep o t
2 -  P o s s i b ly  subsequen t  to  s tudy  per iod

1 .0  D is tan ce  t o  n e a r e s t  w a te r  (m i le s )

1 .0  Type o f  n e a r e s t  w a te r
0 -  s t ream
1 -  major r i v e r
2 -  l a k e
3 -  Grea t  Lake
4 -  s t r e a m / l a k e  o r  r i v e r / l a k e  combinat ion
5 -  s p r i n g
6 -  two o r  more o f  t h e  above

3 .2  D is tan ce  t o  n e a r e s t  r a i lw a y  (m i le s )

1 .0  Type o f  n e a r e s t  r a i lw a y
0 -  logg ing  r a i lw a y
1 -  m a in l in e  ra i lw ay
2 -  j u n c t i o n  of  two o r  more r a i lw a y s

2 .0  Number o f  r a i l  l i n e s  w i th in  a 2 m i le  r a d iu s  of
th e  s e t t l e m e n t

1 .0  Terminus o f  a logg ing  r a i lw ay
0 -  no
1 -  yes  ( i n c l u d e s  j u n c t i o n  o f  logg ing  ra i lw ay

i n t o  m a in l in e )

309



TRMNRWY 1.  

PORT 

DIRKLHM 

TYPNLCMP

DINRD

OCCUP

RELOC

RWYSTA

ORWYFAC

LUMMLS

WARHS

LGEQP

GNLSTO

PO

SHOWHOR

SPCRET

RELEST

RTWHTIM

310
Terminus o f  a m a in l in e  r a i lw a y

0 -  no
1 -  y e s  ( i n c l u d e s  j u n c t i o n  o f  two main l i n e s )

.0 Por t  f a c i l i t i e s  in  t h e  s e t t l e m e n t
0 -  no
1 -  yes

.0 D i r e c t  l i n k  t o  homeland
0 -  no
1 -  yes

.0 Type o f  n e a r e s t  v e r i f i a b l e  logg ing  camp
0 -  unknown
1 -  R ive r  d r i v e
2 -  Railway
3 -  Railway (with  e x t e n s i v e  documenta t ion)

.2 D is t a n c e  t o  n e a r e s t  U.S. F o re s t  S e rv ic e /c o u n ty  
r o a d / t r a i l  (m i le s )

.0 Occupat ion  d a t e ( s )  ( i . e .  1895-1910, 895910; 1915,  
915915)

.0 R e l a t i v e  occupa t ion
0 -  unknown
1 -  l a t e  19th cen tu ry
2 -  l a t e  1 9 t h / e a r l y  20th  c e n t u r y
3 -  e a r l y  20th  c e n tu ry

.0 Number o f  r a i lw a y  s t a t i o n s  in  t h e  s e t t l e m e n t

.0 Other r a i lw a y  f a c i l i t i e s  in  t h e  s e t t l e m e n t

.0 Number o f  lumber m i l l s  in  t h e  s e t t l e m e n t

.0 Number o f  warehouses in t h e  s e t t l e m e n t

.0 Number o f  e s t a b l i s h m e n t s  s e l l i n g  logg ing  equipment

.0 Number o f  genera l  s t o r e s  in  t h e  s e t t l e m e n t

.0 Number o f  p os t  o f f i c e s  in  t h e  s e t t l e m e n t

.0 Number o f  s a l o o n s / h o t e l s / b r o t h e l s  in  th e
s e t t l e m e n t

.0 Number o f  s p e c i a l i z e d  r e t a i l  e s t a b l i s h m e n t s  in
t h e  s e t t l e m e n t

.0 Number o f  r e a l  e s t a t e  b ro k e r s  in t h e  s e t t l e m e n t

.0 Number o f  r e t a i l / w h o l e s a l e  t im b e r  a gen t s  in  t h e
s e t t l e m e n t
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TELEPH

TLGRH

BANK

SCHOOL

RLFAN

FINWDMN

MEDIC

LWYR

HOSP

LSFGOVT

HIND

LIND

FISH

TOTMNF

POPOO

POPIO

P0F20

1 .0  Telephones p r e s e n t  in  t h e  s e t t l e m e n t
0 -  no
1 -  yes

1 .0  Telegraph p r e s e n t  in  t h e  s e t t l e m e n t
0 -  no
1 -  yes

1 .0  Number of  banks in  t h e  s e t t l e m e n t

1 .0  Number o f  s c h o o l s  in t h e  s e t t l e m e n t

1 .0  Number o f  r e l i g i o u s  f a c i l i t i e s  in  t h e  s e t t l e m e n t

1 .0  Number o f  f i n i s h e d  wood m a n u fa c tu re r s  in  t h e
s e t t l e m e n t

1 .0  Number o f  p h y s i c i a n s / d e n t i s t s / p h a r m a c i s t s  in  t h e
s e t t l e m e n t

1 .0  Number o f  lawyers  in t h e  s e t t l e m e n t

1 .0  Number o f  h o s p i t a l s  in  t h e  s e t t l e m e n t

1 .0  Number of  l o c a l ,  s t a t e  and f e d e r a l  government
f u n c t i o n s / f a c i l i t i e s  in t h e  s e t t l e m e n t

1 .0  Number of  heavy i n d u s t r i e s  in t h e  s e t t l e m e n t

1 .0  Number o f  l i g h t  and s e r v i c e  i n d u s t r i e s  in  t h e
s e t t l e m e n t

1 .0  Number of  f i s h i n g  r e l a t e d  a c t i v i t i e s / f a c i l i t i e s
in  t h e  s e t t l e m e n t

2 . 0  Total  number o f  m a n u f a c t u r i n g / i n d u s t r i a l  
f u n c t i o n s / f a c i l i t i e s  in  t h e  s e t t l e m e n t

4 . 0  P o pu la t ion  o f  t h e  s e t t l e m e n t  -  1900

4 .0  P o pu la t ion  o f  t h e  s e t t l e m e n t  -  1910

4 . 0  P opu la t ion  o f  t h e  s e t t l e m e n t  -  1920



APPENDIX C

LOGGING CAMP SITES

River  Drive S i t e s

Township Number S ec t io n  Number S i t e  Number (USFS)

T38N R21W 05 01-119

T39N R21W 34 01-186

T40N R19W 09 01-202
10 01-198

T40N R20W 16 01-203

T41N R17W 13 02-277
27 02-280

T41N R18W 09 02-019
20 02-261
21 02-260

T41N R19W 03 01-241
09 01-243
21 01-141
26 02-287

T41N R21W 02 01-183

T42N R17W 03 02-092
04 02-235

T42N R18W 01 02-050

T42N R20W 19 01-184
20 01-191

T43N R17W 05 02-275
26 02-293
31 02-292

T43N R18W 10 02-276
24 02-080
27 02-018
34 02-017
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T43N R19W 

T43N R20W

T44N R17W

T44N R18W

T45N R17W 

T47N R21W

T39N R21W

T40N R21W 

T41N R18W

T41N R19W 

T42N R17W

05 01-201

03 01-189
14 01-256
17 01-030
18 01-255
36 01-188

10 02-156
02-289
02-297

21 02-225
22 02-223
33 02-257

12 02-243
03-243

21 03-246
25 03-429
32 02-271

09 03-374

22 03-051

Railway S i t e s

04 01-154
27 01-158

25 01-111

13 02-350
14 02-075
22 02-170

05 01-024
02-124

06 01-034
20 01-051
22 02-094

02-095
02-09

33 02-234
02-326

05 02-176
02-355

07 02-356
18 02-300
20 02-304
21 02-290
24 02-181
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T42N R18W 07 02-009
12 02-357
17 02-013
19 02-203
21 02-014
30 02-385
31 02-047

T42N R19W 03 01-064
11 02-200

02-368
02-369

12 02-008
14 02-167
17 01-026
20 01-021
29 01-020
30 01-134

T43N R17W 17 02-114
21 02-204

T43N R18W 01 02-053
18 02-029
30 02-168
32 02-012

T43N R19W 01 01-110
02 01-019

01-058
03 01-043
09 01-057
11 01-018
15 01-044

01-054
16 01-045
26 01-120
27 01-055
33 01-031
34 01-048

T43N R20W 05 01-022
27 01-015

T43N R21W 03 01-166
08 01-167
11 01-103

T44N R17W 08 02-175
29 02-358

T44N R18W 03 03-239
04 03-240



315

T44N R19W

T44N R20W 

T45N R17W

T45N R18W

T45N R19W 

T45N R20W

03-241
03-414
03-247
02-269

03-032 
03-218 
03-466 
03-220 
03-410 
03-368 
03-370 
03-226 
03-298 
03-476 
03-038 
03-477 
03-232 
03-234 
03-367 
03-235 
03-236 
03-361 
03-040

03-206
03-257
03-216

03-183
03-187
03-188
03-189
03-307
03-272

03-432
03-036
03-164
03-012
03-172
03-253
03-177

03-141
03-144
03-149
03-493
03-652
03-395

03-093
03-552

06
10
24
26

01
03

10
13
14

15

16
19
21
23
25

26
27

32

20
31
33

07
18

20
30
32

08
09
12
20
22
27
33

01
05

08
13
30

02
03
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T46N R18W

T46N R19W 

T46N R20W

T46N R21W

T46N R23W 

T47N R20W

T39N R21W 

T40N R21W 

T41N R18W

03-136
03-137
03-138
03-139
03-140
03-273

03-437
03-106
03-027
03-045
03-655
03-443

03-017
03-363
03-636
03-099

03-402
03-573
03-081
03-082
03-083
03-578
03-089

03-062
03-066
03-067
03-302
03-380
03-597
03-598
03-379
03-073
03-362

03-329

03-586

Unknown

01-156

01-236

02-174
02-103
02-087
02-055

29

30

31

02
10
11
16
21
22

18
19
20
27

07
13
23
24
27
29
32

10
13

14
15
16

22
24
26

21

34

15

11

02
15
17
35



317
T41N R19W

T41N R20W

T41N R21W 

T42N R17W

T42N R18W

T42N R19W

T42N R20W

T42N R21W 

T43N R17W

01-273
01-277
01-283
02-078
01-242
02-097 
02-288 
01-276

01-087
01-286
01-053
01-052
01-287
01-274

01-098
01-093
01-257

02-091 
02-099 
02-175 
02-165 
02-301 
02-329

02-071
02-231
02-262
02-088
02-093
02-171

02-338
02-367
01-131
01-023
02-159 
02-236 
01-137

01-271
01-090
01-116
01-139
01-187

01-054
01-107 
01-101

02-023 
02-245

05
06
08
13
17
21
26
31

13

17
20
24
25

12
25

02
04
08
10
17

06

13
24
33

02

06
09
22
24
33

01
08
11
21
36

15
24
36

07
19
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T43N R18W

T43N R19W

T43N R20W

T43N R21W 

T44N R17W

T44N R18W

T44N R19W

T44N R20W

02-179
02-177

02-199
02-031
02-110

01-042
01-119
01-046

01-152
01-259
01-153

01-115

02-058 
02-178 
02-213 
02-188 
02 -

02-067

03-612 
03-245 
02-153 
02-154 
02-195 
02-046
02-005
03-251 
02-074 
02-155 
02-164 
02-172
02-328

03-217 
03-467 
03-468 
03-469 
03-471 
03-223 
03-228 
03-230 
03-303 
03-237 
03-238 
03-482 
03-486

03-196
03-541

22
29

03
07
11
03

18

12
17
34

24

08

09
15
19
32

11
17
22
23

25
29
30
32

34
35
36

02
04
05
06
09
13
21
22

28
31
32
36

01
02



319

T45N R17W

T45N R18W

03-197
03-198
03-199
03-200
03-201
03-202
03-546
03-203
03-204
03-205
03-207
03-260
03-210
03-214
03-261
03-550

03-371
03-182
03-419
03-420
03-421
03-360
03-418
03-190
03-373
03-192
03-193
03-375
03-195
03-425
03-640
03-611

03-158
03-159
03-430
03-116
03-162
03-399
03-165
03-166
03-167
03-169
03-170
03-171
03-173
03-175
03-176
03-436
03-431
03-179

04
06

09

13

16
18
19
20

24
32

04
07

08
10
11
21
26
28
30
31
32
33

35

01
02
03
06
08

14

20
24

29
30
31

33
35
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T45N R19W

T45N R20W

T46N R18W

03-143
03-489
03-491
03-146
03-147
03-494
03-148
03-150
03-151
03-497
03-152
03-153
03-281
03-156
03-157

03-121
03-122
03-385
03-125
03-126
03-558
03-559
03-127
03-129
03-132
03-565
03-274
03-135
03-256
03-383

03-103
03-519
03-026
03-106
03-401
03-613
03-094
03-095
03-097
03-109
03-110
03-111
03-112
03-311
03-113
03-114
03-115
03-116
03-102
03-117
03-118

03

07
10

12
17

19
25
27
29
34

04
05
08
11
12
13

14
15
18

20
23
32

02
08
10

11
14
16
20
21
22

26

27
28
30

31
33

34



321
T46N R20W

T46N R21W

T46N R23W

T47N R18W

T47N R19W

T47N R20W

T47N R21W

03
04

06
09
10 
11 
16 
17 
20 
28 
30
34

35

01
08
10
11
17
18

02
14
22
25
26

01
12

14

28

18
19
30

13

14 
28

21

22
30
34

03-406
03-074
03-396
03-075
03-076
03-407
03-572
03-077
03-042
03-080
03-084
03-087
03-090
03-306
03-093

03-060
03-592
03-063
03-065
03-070
03-071

03-332
03-340
03-331
03-355
03-341

03-030
03-059
03-452
03-454
03-455
03-462

03-527
03-529
03-535

03-582
03-583
03-313
03-584

03-049
03-050
03-053
03-604
03-606



APPENDIX D

ENTREPOTS AND INTERMEDIATE SUPPLY CENTERS 

I n t e r m e d ia t e  Supply Centers  

Name Township/Range S e c t io n  Number

Onota 47N 19W 29

Rock R ive r  47N 21W 15

Selma 46N 23W 22

New Dalton  46N 23W 17/16

Yalmer 46N 23W 6/7

Dukes 46N 23W 27 /2 6 /3 4 /3 5

Au T ra in  47N 20W 32

Dixon 46N 20W 31

S t i l lm a n  46N 20W 36

Ridge 46N 20W 12

Hanley 46N 19W 36

J u n i p e r  46N 18W 30

Doty 46N 18W 22

Evelyn 46N 18W 22

Steuben 44N 17W 20

Brampton 41N 22W 21

Winde 41N 22W 7 / 8 / 6 / 5

Garth 41N 21W 33

Gena(Masonvi l le)

Ensign 41N 20W 31
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Cooks
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41N 17W 30

Maywood 40N 22W 26

Chaison 40N 22W 07

Nahma J u n c t i o n 40N 20W 01

I s a b e l l a 40N 19W 02

S ton ing ton 38N 22W 1/2

S t .  Jacques 40N 20W 02

Eben J u n c t i o n 46N 21W 29

Chatham 46N 21W 34

Slapneck 46N 21W 36

Wetmore 46N 19W 13

P erk ins 41N 22W 04

Maplewood 41N 21W

Elkhorn 41N 17W 11/10 /15 /14

S pr inge r 41N 17W 26

Kipl ing 40N 22W 10

West Glads tone 40N 22W 19

Alton 40N 21W 3/10

Ogontz 40N 20W 8 /9 / 1 7 /1 6

E n t r e p o t s  

Nahma 

G1adstone 

Escanaba 

Rapid River 

M anis t ique  

Muni s ing
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