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ABSTRACT 

Capac i ty  i s  a popula r  concep t ,  b u t  t h e r e  i s  no e s t a b l i s h e d  r a t i o n a l e  o r  

methodology f o r  unders tand ing ,  measuring and a p p l y i n g  i t .  T h i s  r e p o r t  r e c o g n i z e s  

t h e  complex and dynamic n a t u r e  of c a p a c i t y  by rev iewing  s e p a r a t e l y  t h e  l i t e r a t u r e  

which b e a r s  on each of f i v e  c a t e g o r i e s  of f a c t o r s  which i n f l u e n c e  c a p a c i t y :  (1) 

a d m i n i s t r a t i v e ,  (2)  b i o l o g i c a l ,  (3 )  p h y s i c a l ,  (4 )  s o c i a l ,  and (5) t empora l .  The 

l i t e r a t u r e  i s  dominated by p u b l i s h e d  r e p o r t s  d e a l i n g  p r i m a r i l y  w i t h  t h e  p h y s i c a l  

f a c t o r s  and  s e c o n d a r i l y  w i t h  t h e  s o c i a l  f a c t o r s ,  A d m i n i s t r a t i v e ,  b i o l o g i c a l  and 

temporal  f a c t o r s  have r e c e i v e d  minor a t t e n t i o n  i n  t h e  l i t e r a t u r e .  

The a p p l i c a b i l i t y  of L i e b i g ' s  law of t h e  minimum t o  t h e  concept  of c a p a c i t y  

i s  d i s c u s s e d  i n  some d e p t h .  The f i n a l  s e c t i o n  o f  t h i s  r e p o r t  reviews t h e  empi r i -  

c a l  r e s e a r c h  e f f o r t  which h a s  been a p p l i e d  t o  c a p a c i t y  c o n c e p t u a l i z a t i o n  and 

measurement. To d a t e ,  t h i s  e f f o r t  h a s  been meager and f ragmented.  









INTRODUCTION 

This  r e p o r t  is P a r t  I of a s e r i e s  devoted t o  examining t h e  p e r v a s i v e  prob- 

lem of i d e n t i f y i n g  an  o p t i m a l  l e v e l  o f  r e c r e a t i o n  u s e  f o r  a  g iven  body of w a t e r ,  

P a r t  11 w i l l  app ly  t h e  sys tems  concep t  t o  t h e  problem of a n a l y z i n g  t h e  c a p a c i t y  

of water-based r e c r e a t i o n  a r e a s ,  The framework of a  s i m u l a t i o n  model and a  num- 

b e r  of e x p l o r a t o r y  models w i l l  b e  i n c l u d e d .  The a u t h o r s  i n t e n d  t o  i s s u e  addi-  

t i o n a l  r e p o r t s  d e s c r i b i n g  methods f o r  e m p i r i c a l  measurement of u s e r  a c t i v i t i e s  

and i n t e r a c t i o n s  through ground o b s e r v a t i o n s ,  a e r i a l  r e c o n n a i s s a n c e ,  and ques- 

t i o n n a i r e s ;  a  sys tem of computer programs t o  f a c i l i t a t e  d a t a  a n a l y s i s ;  and 

f i n a l l y ,  a summary of r e s u l t s ,  

Capac i ty  - Impor tan t  b u t  I l l u s i v e  

Lakes, r i v e r s ,  and oceans  have always been i m p o r t a n t  t o  t h e  f u l f i l l m e n t  of 

man's p h y s i c a l ,  s o c i o l o g i c a l ,  and p s y c h o l o g i c a l  n e e d s .  Because w a t e r - o r i e n t e d  

r e c r e a t i o n  i s  a n  impor tan t  v e h i c l e  t o  f u l f i l l i n g  some of  t h e s e  needs ,  w a t e r  

bod ies  a r e  i n c r e a s i n g l y  v a l u e d  f o r  t h e i r  r e c r e a t i o n  p o t e n t i a l .  

The a t t r a c t i v e n e s s  of w a t e r  i s  demonstra ted by s t a t i s t i c s  concern ing  wate r -  

o r i e n t e d  ou tdoor  r e c r e a t i o n .  I n  1965, i t  was e s t i m a t e d  t h a t  Americans p a r t i c i -  
1 

p a t e d  i n  swimming on a lmos t  a  b i l l i o n  o c c a s i o n s .  Swimming i s  expec ted  t o  be 

t h e  most p o p u l a r  o u t d o o r  a c t i v i t y  by 1980. Between 1970 and 1980, p a r t i c i p a t i o n  

i n  w a t e r  s k i i n g  i s  expec ted  t o  i n c r e a s e  by 1 2 1  p e r c e n t ,  I n  1969, o v e r  8-1/2 

m i l l i o n  r e c r e a t i o n  b o a t s  were owned i n  t h i s  c o u n t r y ,  2 

The emergence of r e c r e a t i o n  a s  a n  i m p o r t a n t  and p o p u l a r  f u n c t i o n  o f  rnu l t ip le -  

purpose  water r e s o u r c e  developments has  compounded t h e  c o n c e p t u a l  and p r a c t i c a l  

d i f f i c u l t i e s  a s s o c i a t e d  w i t h  t h e  a l l o c a t i o n  and management o f  water r e s o u r c e s .  

A t  p r e s e n t ,  many i n l a n d  l a k e s  i n  North C a r o l i n a  a r e  s u p p o r t i n g  o n l y  l i g h t  

t o  moderate ly  heavy r e c r e a t i o n  u s e .  Where peak d e n s i t y  o r  i n t e n s i t y  of u s e  

g e n e r a t e s  l i t t l e  c o n f l i c t  w i t h  t h e  o b j e c t i v e s  of management, l i t t l e  c o n t r ~ l  
3 over  u s e  is u s u a l l y  n e c e s s a r y .  But a s  t h e  q u a n t i t y  of r e c r e a t i o n a l  u s e  

'u. S .  Department of t h e  I n t e r i o r ,  Bureau of Outdoor R e c r e a t i o n ,  Outdoor 
Recrea t ion  Trends .  

6 U, S ,  Department of T r a n s p o r t a t i o n ,  Coast  Guard, 1970, Boa t ing  S t a t i s t i c s -  
1969. 

'The t e r m  d e n s i t y  and i n t e n s i t y  a s  used i n  t h i s  r e p o r t  have d i s t i n c t i v e l y  
d i f f e r e n t  c o n n o t a t i o n s ,  D e n s i t y  i s  a s t a t i c  concept  imply ing  s imply t h e  num- 
b e r  o f  o b j e c t s  p e r  u n i t  of a r e a ,  I n t e n s i t y  i s  dynamic i n  t h a t  i t  t a k e s  account  
of t h e  speed of t h e  o b j e c t s ,  



expands on any given body of water  and t h e  technology of boa t ing  changes, man- 

agement problems i n c r e a s e .  P re s su res  and c o n f l i c t s  grow, and t h e  q u a l i t y  of 

t he  r e c r e a t i o n  exper ience  tends t o  be  reduced. Since t h e  s u r f a c e  a r e a  and the  

number and q u a l i t y  of supplementary land-based f a c i l i t i e s  a r e  f i x e d  i n  t h e  

s h o r t  run,  i n c r e a s e s  i n  t h e  amount of p a r t i c i p a t i o n  p e r  u n i t  ~f t ime beyond 

some optimum l e v e l  even tua l ly  r e s u l t  i n  a  reduct ion  i n  t h e  sverage l e v e l  of 

enjoyment, I n  t h e  s h o r t  run t h e  d e c l i n e  may be due simply t o  t h e  ensuing con- 

ges t ion .  I n  t h e  longer  run,  sus t a ined  h igh  l e v e l s  of use  may l e a d  t o  d e t e r i o r a -  

t i o n  of t he  p h y s i c a l  resources  which, i n  t u r n ,  reduces t h e  q u a l i t y  of t h e  

r e c r e a t i o n  exper ience .  

Faced wi th  inc reas ing  c o s t s  and dec l in ing  average b e n e f i t s ,  agencies  

r e spons ib l e  f o r  a s su r ing  appropr i a t e  l e v e l s  of p u b l i c  s a f e t y ,  resource  pro- 

t e c t i o n ,  and use r  s a t i s f a c t i o n  f i n d  i t  necessary  t o  develop managerial  and 

r egu la to ry  techniques c o n s i s t e n t  wi th  t h e i r  p o l i t i c a l  and budgetary con- 

s t r a i n t s ,  But how and t o  what l e v e l  should use  be c o n t r o l l e d ?  

A popular  concept meant t o  guide managers i n  e s t a b l i s h i n g  maximum u s e  

l e v e l s  i s  t h a t  of "carrying capac i ty , "  a  measure of t h e  maximum s t r e s s  con- 

s i d e r e d  acceptab le  f o r  a  r e c r e a t i o n  system o r  subsystem. This concept of 

ca r ry ing  capac i ty  has  cons iderable  appea l .  J u s t  a s  t h e  f r e i g h t  manager 

a t tempts  t o  l oad  every c a r r i e r  wi th  the  maximum cargo which i t  can e f f i c i e n t l y  

handle and t h e  t r a v e l  agent  a t tempts  t o  f i l l  every c r u i s e  t o  t h e  l i m i t  of 

a v a i l a b l e  accommodations, t h e  a d m i n i s t r a t i v e  agency concerned w i t h  a  l a k e  o r  

o t h e r  water-based r e c r e a t i o n a l  resource  i s  u s u a l l y  expected t o  encourage 

r e c r e a t i o n  use  up t o  a  l e v e l  c l o s e  t o  i t s  "car ry ing  capac i tyw and t o  prevent  

or  discourage use  above such a  l e v e l .  

Unfor tuna te ly ,  p lanners  and a d m i n i s t r a t o r s  have had a  tendency t o  t h i n k  

of capac i ty  a s  being a  unique quan t i t y  which i s  somehow inhe ren t  i n  t h e  

n a t u r e  of the  supply element.  Although s e v e r a l  r e sea rch  s c i e n t i s t s  (no tab ly ,  

Threinen and Wagar) have done much t o  d i s p e l  such a  no t ion ,  t h e  r e c r e a t i o n  

manager remains without  a comprehensive r a t i o n a l e  f o r  a r r i v i n g  a t  t h e  v a l u e  

c a l l e d  "capac i ty ."  Nei ther  does he have a t  h i s  d i s p o s a l  a  s i g n i f i c a n t  amount 

of p h y s i c a l  research  nor even a  good t h e o r e t i c a l  model t o  guide him a s  h e  

seeks t o  a n t i c i p a t e  t he  consequences of a d m i n i s t r a t i v e  a l t e r n a t i v e s  on t h e  

q u a n t i t y  and q u a l i t y  of t h e  r e c r e a t i o n  system output  which are, i n  f a c t ,  t h e  

d e s c r i p t o r s  of capac i ty .  Such gu ide l ines  a r e  p a r t i c u l a r l y  needed by agencies  



invo lved  i n  t h e  development and management of water-based r e c r e a t i o n  oppor tun i -  

t i e s ,  Mul t ipurpose  r e s e r v o i r  development may be  j u s t i f i e d ,  i n  p a r t ,  on t h e  

b a s i s  of r e c r e a t i o n  v a l u e ,  and t h i s  v a l u e  is  l i m i t e d  by " c a p a c i t y , "  Manage- 

ment funds  are o f t e n  a l l o c a t e d  on t h e  b a s i s  of u n i t s  o f  u s e  s u p p o r t e d ,  I n  

bo th  c a s e s  i t  i s  n e c e s s a r y  t o  p r o v i d e  f i g u r e s  which w i l l  s t a n d  up under  

a n a l y  sis , 

The Bureau o f  Outdoor R e c r e a t i o n  is  making an  e f f o r t  t o  come t o  g r i p s  

w i t h  t h e  c a p a c i t y  q u e s t i o n ,  The problem was c i t e d  i n  a r e c e n t  i s s u e  of 

O u t d ~ o r  R e c r e a t i o n  Act ion :  
4 

"The Nationwide Outdoor R e c r e a t i o n  P l a n  ( a l s o )  w i l l  a t t e m p t  t o  
r e f i n e  a sys tem f o r  de te rmin ing  r e c r e a t i o n a l  u s e  c a p a c i t y  f o r  
v a r i o u s  t y p e s  o f  r e s o u r c e s ,  With r e c r e a t i o n  a c t i v i t y  expec ted  
a o  grow, t h e  Na t ion  w i l l  have t o  have more l a n d  f o r  r e c r e a t i o n ,  
more crowding, o r  b o t h ,  Determining r e c r e a t i o n  c a r r y i n g  capa- 
I t  heareforp, R e c r e a t i o n  c a r r y i n g  c a p a c i t y  i s  
t h e  number o f  u n i t s  of u s e  o f  an area which can be accommodated 
f o r  a s p e c i f i e d  p e r i o d  of t i m e  whi le  s u s t a i n i n g  t h e  c h a r a c t e r  
o f  t h e  r e s o u r c e s  and r e c r e a t i o n  e x p e r i e n c e s  a v a i l a b l e  t h e r e .  
P r e d i c t i n g  o r  p r e s c r i b i n g  c a p a c i t i e s  i n v o l v e  v a l u e  Judgments, 
a s sessments  o f  p s y c h o l o g i c a l  f u n c t i o n ,  and e x t r a p o l a t i o n ,  Mum- - 
e r o u s  u n i q u e  f a c t o r s  c o m p l i c a t e  t h i s  problem which h a s  r e s i s t e d  
s imple  s o l u t i o n  i n  t h e  p a s t  , I '  - 

3 
The Bureau ' s  Nationwide Outdoor R e c r e a t i o n  P l a n  subsequen t ly  d e l e g a t e d  

t h e  problew of c a p a c i t y  d e t e r m i n a t i o n  t o  F e d e r a l  r e c r e a t i o n  l a n d  managing 

a g e n c i e s  and t o  s t a t e s  w i t h  t h e  f o l l o w i n g  pronouncement: 

"The s u c c e s s  o f  some n a t u r a l  a r e a  p r o t e c t i o n  programs h a s  n e a r l y  
been t h e  undoing o f  t h e  a r e a s  they sought  t o  p r o t e c t .  Th i s  h a s  
been e s p e c i a l l y  t r u e  a t  some of t h e  b e t t e r  known n a t i o n a l  and 
s t a t e  p a r k s .  

"'The problem stem i n  p a r t  from t h e  l a c k  o f  b a s i c  knowledge abou t  
t h e  numbers of v i s i t o r s ,  t h e  manner i n  which v i s i t o r s  u s e  areas, 
and t h e  a b i l i t i e s  o f  areas t o  a b s o r b  and accommodate v i s i t o r  u s e .  

" c a r r y i n g  c a p a c i t y  i s  a key team. There  is  a  l i m i t  t o  t h e  m o u n t  
of use  an a r e a  can  accommodate w i t h o u t  a f f e c t i n g  i t s  b a s i c  
c h a r a c t e r  and i t s  r e c r e a t i o n  q u a l i t y .  An area" c a r r y i n g  c a p a c i t y  
i s  determined by t h e  p h y s i c a l  and b i o l o g i c a l  c h a r a c t e r i s t i c s  of 
t h e  r e c r e a t i o n  r e s o u r c e s ,  by t h e  number of u s e r s  and n a t u r e  of 
use ,  and by t h e  o b j e c t i v e s  o f  t h e  managing agency.  

'USDI, Bureau of Outdoor R e c r e a t i o n ,  Outdoor R e c r e a t i o n  Act ion ,  Repor t  27, 
Spr ing  1973, pp.  8-9, - 

'USDI, Bureau of Outdoor R e c r e a t i o n ,  Outdoor R e c r e a t i o n ,  A Legacy f o r  
America, Mov, 1973, pp,  48-50. 



"Commitments should be made by a l l  l e v e l s  of government t o  main- 
t a i n  acceptab le  l e v e l s  of q u a l i t y  f o r  outdoor r e c r e a t i o n  r e sou rces ,  
exper iences ,  and a c t i v i t i e s ,  Such a  commitment r e q u i r e s  t h e  man- 
agement agency t o  develop b a s i c  f a c t u a l  d a t a  about u s e r  impacts 
on resources .  

"Each Federa l  r e c r e a t i o n  land  managing agency w i l l  determine t h e  
car ry ing  capac i ty  of i t s  r e c r e a t i o n  lands ,  cons ider ing  maagement 
o b j e c t i v e s  , ecologf c a l  concerns,  and u s e r  c h a r a s t e r i s  t i c s ,  

"As a second s t e p ,  each Federa l  r e c r e a t i o n  land managing agency 
w i l l  i n s t i t u t e  necessary  c o n t r o l s  and develop new ways of managing 
t h e  movement of people t o  ensure  t h a t  u se  does n o t  exceed c a p a c i t y ,  

"Each Fede ra l  land managing agency w i l l  r e p o r t  annual ly t o  t h e  
Bureau of Outdoor Recreat ion,  i n  accordance w i t h  t h e  Land and 
Water Conservation Fund Act of 1965, a s  amended, on r e c r e a t i o n  use  
a t  each management u n i t ,  us ing  the  r e c r e a t i o n  v i s i t o r -hour  a s  t h e  
s t anda rd  u n i t  of measure , . , 
"S ta t e s  and l o c a l i t i e s  should prepare  similar r e p o r t s  on recrea-  
t i o n a l  management u n i t s  f o r  use i n  t h e i r  planning programs. 

"In a d d i t i o n ,  s t a t e  and l o c a l  governments should c a r r y  out  programs 
p a r a l l e l  t o  those of  t h e  Federa l  Government t o  determine a r e a  
ca r ry ing  c a p a c i t i e s  and develop admin i s t r a t i ve  methods f o r  t a i l o r -  
i n g  use  t o  f i t  capac i ty . ' '  

Although t h e  concept of a  unique measure of "car ry ing  capac i ty ' '  f o r  a  

r e c r e a t i o n  resource  i s  i n t r i g u i n g ,  t h e  s ea rch  f o r  such a  measure has  o f t e n  

been unproduct ive,  Carrying capac i ty  has proven t o  be an extremely e l u s i v e  

guide t o  management, The many a t tempts  t o  e s t a b l i s h  use  s t anda rds  based on 

some concept of ca r ry ing  capac i ty  a r e  reviewed i n  t h i s  r e p o r t ,  It is  su f  f i -  

c i e n t  he re  t o  mention f o u r  problems t h a t  complicate  e f f ~ r t s  t o  determine a  

unique ca r ry ing  capac i ty  f o r  water-based r e c r e a t i o n .  

F i r s t ,  capac i ty  can be def ined  i n  p h y s i c a l  tems, i n  t e m s  s f  human s a t i s -  

f a c t i o n ,  or i n  tems of combinations of t h e  two, But t h e  accep tab le  l e v e l  of 

use,  no mattex how i t  is  determined, can be  a l t e r e d  by t h e  l e v e l  of expendi- 

t u r e s  f o r  r e c r e a t i o n  management, I f  capac i ty  is measured i n  p h y s i c a l  terms, 

i t  i s  some func t ion  of t he  amount of money a v a i l a b l e  f o r  paving boa t  ramps, 

seeding  worn s h o r e l i n e s ,  r ip-rapping eroding banks, and o t h e r  managerial  

p r a c t i c e s ,  The concept of capac i ty ,  then,  which i s  developed t o  s e r v e  a s  a  

guide t o  management, t u r n s  out  i n s t ead  t o  be a func t ion  of management. 

Capacity and management a r e  in te rdependent  up t o  t h e  p o i n t  t h a t  p o l i t i c a l  and 

budgetary rea l i sms  cons t r a i n  management. 

Second, water-or iented r e c r e a t i o n a l  a c t i v i t i e s  involve  movement ac ros s  an  

e s s e n t i a l l y  f e a t u r e l e s s ,  homogeneous p l a i n .  In t h e  absence o f  r e g u l a t i o n s  o r  



p h y s i c a l  o b s t a c l e s ,  p a r t i c i p a n t s  a r e  f r e e  t o  move t o  a  v e r y  l a r g e  number of 

a l t e r n a t i v e  l o c a t i o n s  on a w a t e r  body and a t  a  v a r i e t y  of s p e e d s .  S t a t i c  

concep t s  of c a p a c i t y  of e n t i r e  water b o d i e s  a r e  s imply  n o t  a p p l i c a b l e  t o  t h i s  

dynamic s i t u a t i o n ,  However c a p a c i t y  i s  measured,  i t  may b e  exceeded f o r  v e r y  

s h o r t  p e r i o d s  of t i m e  on l i m i t e d  p a r t s  of t h e  water s u r f a c e  w h i l e  t h e  remain- 

d e r  of t h e  s u r f a c e  i s  r e c e i v i n g  low l e v e l s  o f  u s e ,  

Th i rd ,  t h e  u s u a l  concept  o f  c a p a c i t y  assumes a  s t a n d a r d  s i z e  b o a t  w i t h  a 

s t a n d a r d  horsepower e n g i n e  t h a t  r e q u i r e s  a  s t a n d a r d  amount of w a t e r  area i n  

which t o  maneuver, Th i s  concep t  h a s  had a g r e a t  d e a l  of a p p e a l  f o r  i t s  s i m -  

p l i c i t y ,  With knowledge of t h e  s t a n d a r d  w a t e r  a r e a  p e r  b o a t ,  t h e  o n l y  remain- 

i n g  v a r i a b l e  i s  t o t a l  a r e a  o f  t h e  w a t e r  body which, when d i v i d e d  by t h e  

s t a n d a r d  a r e a  p e r  b o a t ,  i n d i c a t e s  how many b o a t s  s h o u l d  be a l lowed a t  one t i m e ,  

But p l a i n l y ,  w i t h  t o d a y ' s  technology,  such  s t a n d a r d s  a r e  u n r e a l i s t i c .  Boat 

s i z e  and eng ine  s i z e ,  a s  w e l l  a s  d i v e r s i t y  of p r e f e r e n c e s  f o r  t y p e  sf a c t i v i t y ,  

a r e  a d d i t i o n a l  v a r i a b l e s  t h a t  cannot  be i g n o r e d .  The p r o p o r t i o n  of t h e  e n t i r e  

w a t e r  body u s a b l e  by a l a r g e  p l e a s u r e  c r a f t  i s  something l e s s  t h a n  t h e  pro-  

p o r t i o n  u s a b l e  by a l i g h t w e i g h t  f i s h i n g  s k i f f  when b o t h  are o p e r a t i n g  under  

"normal" c o n d i t i o n s .  

The f o u r t h  problem w i t h  c a r r y i n g  c a p a c i t y  and w i t h  s i m i l a r  eoncep ts 

a l l e d g e d l y  des igned t o  g u i d e  managers i n  de te rmin ing  o p t i m a l  l e v e l s  o f  u s e  

is  t h a t  they  do n o t  a l l o w  f o r  t h e  many forms of  i n t e r a c t i o n  p o s s i b l e  among 

u s e r s ,  Densi ty  of b o a t e r s  on a  w a t e r  s u r f a c e  is l i k e l y  r e l a t e d  t o  t h e  aver -  

age v e l o c i t y  of t h e  b o a t s .  Some u s e r s  may be  less s e n s i t i v e  t o  high-use  

l e v e l s  than  o t h e r s .  The a c t u a l  u s a b l e  area of  a  g i v e n  w a t e r  body may change 

w i t h  t h e  number and v e l o c i t y  of t h e  b o a t s  i n  u s e ,  Other  examples cou ld  be  

g iven ,  b u t  t h e  p o i n t  i s  t h a t  e f f e c t i v e  water-based r e c r e a t i o n  management 

des igned  t o  meet s p e c i f i c  o b j e c t i v e s  r e q u i r e s  t h e  c o n s i d e r a t i o n  o f  t h e s e  

i n t e r a c t i  ons  a s  dynamic r a t h e r  than  s t a t i c  phenomena, U n f o r t u n a t e l y ,  almos t 

n o t h i n g  i s  known o f  t h e  n a t u r e  o r  s t r e n g t h  of t h e s e  i n t e r r e l a t i o n s h i p s ,  w i t h  

t h e  r e s u l t  t h a t  management i s  f r e q u e n t l y  reduced t o  a  t r i a l - a n d - e r r o r  p ropos i -  

t i o n  based  on s u b j e c t i v e ,  exper ience-based e x p e c t a t i o n s  of consequences ,  

As t h e  b a s i s  f o r  f u r t h e r  r e s e a r c h ,  t h i s  p a p e r  p r e s e n t s  a n  a n a l y t i c a l  

review of l i t e r a t u r e  b e a r i n g  on t h e  concep,ts  and m a n i f e s t a t i o n s  of c a p a c i t y .  

No e f f o r t  has  been made t o  cover  t h e  body of l i t e r a t u r e  which d e a l s  w i t h  t h e  

e c e L o g i c a l  impact s f  r e c r e a t i o n  u s e  as a  f a c t o r  i n  t h e  c a p a c i t y  e q u a t i o n .  





Carry ing  c a p a c i t y  i s  compLex and dynamic, The f a c t o r s  which c o n t r i b u t e  

t o  t o l e r a n c e  t h r e s h o l d s  a l s o  i n f l u e n c e  a p e r s o n ' s  r e a c t i o n  t o  a r e c r e a t i o n  

environment under  i n t e n s e  c o n d i t i o n s ,  These f a c t o r s  can  be grouped i n t o  

f i v e  c a t e g o r i e s  : (1) adminis  t r a t i v e ,  (2)  b i o l o g i c a l ,  (3) p h y s i c a l ,  (4)  

s o c i a l ,  and (5) t empora l .  While r e c o g n i z i n g  t h a t  t h e s e  f a c t o r s  a r e  i n t e r -  

a c t i v e  and i n t e r d e p e n d e n t ,  t h i s  review i s  organ ized  t o  s e p a r a t e l y  c o n s i d e r  

t h e  l i t e r a t u r e  b e a r i n g  on each  c a t e g o r y .  The concluding s e c t i o n  i s  a  rev iew 

of o t h e r  c a r r y i n g  c a p a c i t y  s t u d i e s ,  Refe rences  a r e  a l p h a b e t i c a l l y  l i s t e d  i n  

Appendix I, 

Overview 

I m p l i c i t  i n  t h e  l i t e r a t u r e  i s  t h e  i d e a  t h a t  as u s e  i n c r e a s e s ,  v a r i o u s  

t o l e r a n c e  t h r e s h o l d s  a r e  approached o r  exceeded and a  p o i n t  is reached ,  com- 

monly c a l l e d  c a r r y i n g  c a p a c i t y ,  beyond which b e h a v i o r  i s  a l t e r e d  and s a t i s -  

f a c t i o n  diminf s h e d ,  

Capaci ty  connotes  c a p a b i l i t y  , maximum s a f e  Level s f  u s e ,  and a s a t u r a -  

t i o n  p o i n t .  I t  i m p l i e s  t h a t  something 

q u a n t i t y  and no  more, I f  t h e  q u a n t i t y  

down, 

I n  r e c r e a t i o n ,  t h e  breakdowns a r e  

d i m i n i s h i n g  s a t i s f a c t i o n  of r e c r e a t i o n  

can  r e c e i v e  and c o n t a i n  a c e r t a i n  

i s  exceeded,  something must b reak  

thought  s f  as r e s o u r c e  d e g r a d a t i o n ,  

p a r t i c i p a n t s ,  and  d i l u t e d  q u a l i t y  of 

t h e  r e c r e a t i o n  e x p e r i e n c e  due t o  crowding and f r i c t i o n ,  N a t u r a l  and p h y s i c a l  

s c i e n t i s t s  t e n d  t o  develop t h e i r  r e s o u r c e  p l a n n i n g  and develapment methods i n  

a  vacuum t h a t  f a i l s  t o  c o n s i d e r  human ecological .  r e l a t i o n s h i p s  and a t t i t u d i -  

n a l  and b e h a v i o r a l  p a t t e r n s  of r e c r e a t i o n  p a r t i c i p a n t s  ? On t h e  o t h e r  hand, 

p l a n n e r s ,  s o c i o l o g i s t s ,  p s y c h o l o g i s t s ,  and economis t s  have developed compre- 

h e n s i v e  methods f o r  a n a l y z i n g  and a l l o c a t i n g  r e s o u r c e s  which r e f l e c t  minimal 

env i ronmenta l  u n d e r s t a n d i n g ,  Each d i s c i p l i n e  h a s  i ts  own t h r e s h o l d  of 

6~ summary of t h i s  r ev iew was p r e s e n t e d  by Richard A .  Crysda le ,  M.S., a t  
t h e  F i r s t  World Congress on Water Resources ,  Chicago, I l l i n o i s ,  September 24-28, 
1 9 7 2 ,  

'R. B a  D i t t o n ,  
L i t e r a t u r e ,  



capac i ty ;  and when i t  i s  breached by some increment of v i s i t a t i o n ,  a  break- 

down occurs  and problems of h e a l t h ,  s a f e t y ,  resource  i n t e g r i t y ,  u s e r  s a t i s -  

f a c t i o n  and exper ience  q u a l i t y  may develop. 

Wagar has def ined ca r ry ing  capac i ty  on an annual  b a s i s  a s :  
11 . . . t h e  number of user -uni t  u se  per iods  t h a t  t h e  r e c r e a t i o n  
s i t e  can provide  i n  an average year  wi thout  permanent b io log i -  
c a l  o r  phys i ca l  d e t e r i o r a t i o n  of t h e  s i t e ' s  a b i l i t y  t o  suppor t  
r e c r e a t i o n  o r  app rec i ab le  impairment of t h e  r e c r e a t i o n  exper ience ,  118 

I n  cons ider ing  t h i s  d e f i n i t i o n  of ca r ry ing  capac i ty ,  two e f f e c t s  are 

i d e n t i f i e d :  t h e  e f f e c t  on the  u s e r  and t h e  e f f e c t  on the  resource ,  However, 

resource  d e t e r i o r a t i o n  i t s e l f  is p r imar i ly  s i g n i f i c a n t  because of i t s  impact 

on people.  Wagar emphasizes t h i s  p o i n t  i n  t h e  fol lowing way: 
11 Even seve re  abuse of l and  and o t h e r  resources  i s  n o t  wrong from 
the  s t andpo in t  of t h e  resources  themselves,  bu t  because o f  t h e  
impact t h a t  d e t e r i o r a t i n g  resources  have on t h e  f u l f i l l m e n t  of 
human needs and on t h e  s u s t a i n e d  we l f a re  of  s o c i e t y .  For eva lua t -  
i n g  r e c r e a t i o n a l  ca r ry ing  capac i ty ,  comparing a l t e r n a t i v e  uses  of 
land ,  o r  f o r  making o t h e r  l and  use  d e c i s i o n s ,  human needs and 
d e s i r e s  provide t h e  primary c r i t e r i a  f o r  judgments."9 

And so ,  a  promising and even need fu l  beginning p o i n t  i n  t h e  s tudy  of 

"capaci ty"  i s  r e sea rch  r e l a t e d  t o  human behavior  and expressed a t t i t u d e s  under 

d i f f e r e n t  i n t e n s i t i e s  of r e c r e a t i o n a l  use  as t h e s e  a r e  a f f e c t e d  by t h e  f a c t o r s  

which c o n t r i b u t e  t o  t he  es tab l i shment  of t o l e r a n c e  th re sho lds .  

Adminis t ra t ive  Fac tors  

Administrat ion e x e r t s  a s i g n i f i c a n t  i n f luence  on both t h e  phys i ca l  a s p e c t s  

of t he  r e c r e a t i o n  resource  and on i t s  a c t u a l  use .  Resources can be modif ied 

t o  i nc rease ,  decrease ,  o r  s t a b i l i z e  use,  and c o n t r o l  can be  exe rc i sed  over  t h e  

kind of use t h a t  i s  pe rmi t t ed ,  Some of t he  dec i s ions  t h a t  bear  on t h e  manipu- 

l a t i o n  of u se  and t h e  management of t h e  resource  a r e :  (1) t h e  moun t  and 
a0 

c h a r a c t e r  of t h e  land resource  acqui red ,  (2)  t h e  amount and kinds of 

' 5 .  A. Wagar, The Carrying Capacity of Wildlands f o r  Recreat ion,  p p .  21-22. 
n 

Y 
I b i d , ,  p .  12 .  

LU For example, s e e  S t a t e  of Michigan Department of Commerce, Outdoor Recrea- 
t i o n  of Planning i n  Michigan by a  Systems Analysis  Approach, p .  59; U. S ,  
p r e s i d e n t ' s  Council  on Recreat ion and Na tu ra l  Beauty, From Sea t o  Shin ing  Sea, 
A Report on t h e  =ican Environmen_t--Our Natura l  Her i tage ,  pp. 16 ,  153, 176; 
U.S. Dept. of I n t e r i o r ,  A Report on Recreat ion Land P r i c e  E s c a l a t i a n ,  p ,  12; 
U.S. Dept. of I n t e r i o r ,  The Role of Reservoi r  Owner P o l i c i e s  i n  Guiding Reser- 
v o i r  Land Development, pp, 7-14; U.S. Federa l  Power Commission, Recreat ion Ogpor- 
t u n i t i e s  a t  Hydroe lec t r i c  P r o j e c t s  Licensed by t h e  Federa l  Power Commission, p ,  6 



f a c i l i t i e s  t h a t  are developed,'' and (3)  t h e  c o n t r o l s  t h a t  are employed t o  

r e g u l a t e  u s e  .I2 Although Wagar's d e f i n i t i o n  of c a p a c i t y  ( a l s o  espoused by 

Chub and Ashton) r e c o g n i z e s  r e s o u r c e  d e t e r i o r a t i o n  and s a t i s f a c t i o n  of 

r e c r e a t i o n i s t s  a s  i n t e g r a l  p a r t s  of t h e  c a r r y i n g  c a p a c i t y  e q u a t i o n ,  i t  is  s i l e n t  

a s  t o  a c c e p t a b l e  l e v e l s  o f  d e t e r i o r a t i o n  and d i s s a t i s f a c t i o n .  L e v e l s  of u s e r  

s a t i s f a c t i o n  are s t r o n g l y  i n f l u e n c e d  by management manipu la t ion13  and f i n a l  

d e f i n i t i o n s  of r e c r e a t i o n a l  c a r r y i n g  c a p a c i t y  must b e  of a n  a d m i n i s t r a t i v e  

n a t u r e ,  b 4  

Thus, i t  a p p e a r s  t h a t  a d m i n i s t r a t i o n  p l a y s  a key r o l e  w i t h  r e s p e c t  t o  

t h r e e  f a c t o r s  which v i r t u a l l y  c o n t r o l  t h e  e f f e c t i v e  r e c r e a t i o n  u s e  c a p a c i t y  

of a water body i n  terms of u n i t s  o f  u s e  p e r  u n i t  of area o v e r  t i m e .  I n  t h e  

s e q u e n t i a l  o r d e r  o f  t h e i r  impact  on t h e  u s e r ,  t h e s e  may b e  d e s c r i b e d  as: 

(1) a c c e s s i b i l i t y ,  (2 )  f a c i l i t a t i n g  improvements, and ( 3 )  r e g u l a t i o n  of u s e .  

A c c e s s i b i l i t y  

It i s  s t r o n g l y  e v i d e n t  t h a t  p u b l i c  and p r i v a t e  a d m i n i s t r a t o r s  i n f l u e n c e  

t h e  d e g r e e  o f  p u b l i c  access t o  a w a t e r  body. According t o  a  Michigan Depar t -  

ment of Commerce r e p o r t ,  " resource  a v a i l a b i l i t y  and n o t  c a p a c i t y  c o n t r o l s  

p a r t i c i p a t i o n  i n  o u t d o o r  r e c r e a t i o n ,  d 5  

" ~ e s l i e  M e  Reid,  Outdoor R e c r e a t i o n  P r e f e r e n c e s  : A Nationwide Study of 
User Desires, p ,  132; E d i t o r i a l s ,  P a r k s  and R e c r e a t i o n ,  Vol. I V ,  No. 10 ,  p .  15; 
Baynard White,  N a t i o n a l  Seashores  F i g h t i n g  t h e  Peop le  Problem, S e c t i o n  5, p ,  10 ;  
U ,  S,  House o f  R e p r e s e n t a t i v e s ,  An A c t  t o  E s t a b l i s h  a Land and Wate~ Conserva- 
t i o n  Fund, P u b l i c  Law 88-578, p .  19;  U. S ,  S e n a t e ,  An Act P r o v i d i n g  Uniform 
P o l i c i e s  w i t h  Respect  t o  R e c r e a t i o n  and F i s h  and W i l d l i f e ,  P u b l i c  Law 89-72, 
Senate 1229,  p p ,  I-6-1.. of  Reservo i r  Owner 

F ,  M, PauLson, Seven Common Contravc 
s e n t r a t i o n  - The Rev t o  OualitTT 

. -- -- 
C , W , Threinen,  An Ana lys i s  of Space I - -- 
G o  A ,  P e t e r s e n .  An A a ~ l i e a t i o n  of Water R ~ r r e a t i o n  C a ~ a c i t v  S t a n d a r d 4  t n  

P o  B ,  D i t t o n ,  The I d e n t i f i c a t i o n  and C r i t i c a l  A n a l y s i s  of S e l e c t e d  
L i t e r a t u r e .  

14 J, A ,  Wagar, 
I c; 
Ad 
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T h e o r e t i c a l l y ,  t he  A t l a n t i c  and P a c i f i c  Oceans, t he  Gulf of Mexico, and 

t h e  Grea t  Lakes, which encompass t h e  United S t a t e s ,  could provide an i n f i n i t e  

supply of water  f o r  r e c r e a t i o n  wi th  t h e i r  n e a r l y  60,000 mi les  of s h o r e l i n e .  

However, t he  U. S , P r e s i d e n t ' s  Council  on Recreat ion and Natura l  Beauty es ti- 

mated t h a t  1209 miles--only two percent  of t he  total--was i n  p u b l i c  ownership 

f o r  r e c r e a t i o n  use .  l6 There is  keen competi t ion between developers  and p u b l i c  

agencies  f o r  a c q u i s i t i o n  of prime water-or iented r e c r e a t i o n  proper ty ,  b u t  

Burby found c o n t r a s t s  i n  p r i v a t e  and p u b l i c  a t t i t u d e s  f o r  provid ing  r e c r e a t i o n  

access .  For example, t h e  U. S .  Corps of Engineers at tempted t o  acqu i r e  su f -  

f i c i e n t  r e c r e a t i o n  l and  a t  i t s  Clark H i l l  Reservoi r .  Nearly 90,000 a c r e s  o r  

58 percent  of p r o j e c t  land was purchased above t h e  maximum s h o r e l i n e  t o  accom- 

modate a n t i c i p a t e d  r e c r e a t i o n  needs wi th in  a  50-year pe r iod .  On t h e  o t h e r  

hand, p r i v a t e  power companies a r e  r e s i s t a n t  t o  acqu i r ing  l and  f o r  any purpose 

o t h e r  than  t h e  product ion  of power. Reservoir  owners can prevent  development 

i n  an a r e a  by hold ing  l and  wi th  development p o t e n t i a l  o r ,  conversely,  promote 

development by s e l l i n g  land t o  p r i v a t e  developers  a t  market o r  below-market 

r a t e s .  
1 a 

Whether expressed i n  terms of a v a i l a b i l i t y ,  which can connote t h e  r i g h t  

t o  e n t e r ,  o r  i n  terms of t he  primary, secondary, and f i n a l  access  systems which 

f a c i l i t a t e  t h e  u s e r ' s  t r a v e l  from p o i n t  of o r i g i n  t o  t h e  water ,  t h e  o b j e c t i v e s  

of t he  admin i s t r a t i ng  body with r e s p e c t  t o  a c c e s s i b i l i t y  w i l l  be  among the  

major de te rminants  o f  capac i ty .  

F a c i l i t a t i n g  Improvements 

The p o t e n t i a l  r e c r e a t i o n  u s e r  f aces  a  moment of t r u t h  a t  t h e  i n t e r f a c e  

between land  and water ,  E i t h e r  h i s  boa t  can be launched wi th  reasonable  csn- 

venience o r  i t  cannot ,  and t h e  a d m i n i s t r a t o r ' s  i n f luence  w i l l  be q u i t e  

apparent  i n  t h e  amount, kind and placement of f a c i l i t i e s  a v a i l a b l e  f o r  ob ta in -  

i n g  access  t o  wa te r .  The f a c i l i t i e s  i nc lude ,  b u t  a r e  n o t  l i m i t e d  t o ,  c a r  and 

b o a t - t r a i l e r  park ing  l o t s ,  boat launch ramps, docks, marinas,  and f r e q u e n t l y  
18  

campgrounds and p i c n i c  a r e a s ,  Reid i n  h i s  nat ionwide s tudy of u s e r  d e s i r e s ,  

16u ,S . P r e s i d e n t ' s  Council on Natura l  Beauty, Water and - Water f ronts .  - 
7 7 
l d R.  J ,  Burby, The Role of Reservoir  Owner P o l i c i e s  i n  Guiding Reservoi r  ------------- --".- ------ 

Land Deve lopmnen t , ----- -- -.----,-- 
18~lwood L .  Shafer ,  Models ------- t h a t  Describe the  U s e  of Adirondack Campgrounds, 

p. 384, 



found t h a t  Pack of f a c i l i t i e s  and overcrowding were  major  r e a s o n s  f o r  d i s s a t i s -  

f a c t i o n  of u s e r s  who p a r t i c i p a t e d  i n  motorboat ing.19 Near ly  10 p e r c e n t  of a l l  

t h o s e  i n t e r v i e w e d  i n d i c a t e d  d i s s a t i s f a c t i o n  w i t h  p a r k i n g  areas because  of 

crowding, Other  concerns  were  i n a d e q u a t e  p r o v i s i o n  f o r  v i s i t i n g  b o a t e r s ,  

improper l o c a t i o n  and d e s i g n  o f  l a u n c h i n g  ramps, and i n a d e q u a t e  p a r k i n g  space  

f o r  b o a t  t r a i l e r s ,  Even c a s u a l  o b s e r v a t i o n  w i l l  i n d i c a t e  t h a t  e f f i c i e n t  u s e  

of t h e  w a t e r  s u r f a c e  i s  c o n t i n g e n t  upon t h e  a p p r o p r i a t e  a r r a y  of f a c i l i t a t i n g  

improvements . 
Regula t ion  o f  Use 

A d m i n i s t r a t i v e  d e c i s i o n s  and p o l i c i e s  may r e s t r i c t  t h e  t y p e s  and d e g r e e  

of r e c r e a t i o n  u s e .  Pau l son  i n d i c a t e s  t h e r e  a r e  t h r e e  common c o n t r o l s  a p p l i e d  

t o  t h e  r e c r e a t i o n  u s e  of w a t e r  bod ies :  (1) a l t e r n a t e  t i m e  p e r i o d s  f o r  each  

s p o r t ;  (2) l i m i t s  on speed and power of b o a t s ;  and (3 )  zoned a r e a s  f o r  e a c h  

a c t i v i t y ,  Each o f  t h e s e  r e s t r i c t i o n s  alters c a p a c i t y  by f a v o r i n g  one o r  more 

r e c r e a t i o n  a c t i v i t i e s  a t  t h e  expense  o f  o t h e r  r e c r e a t i o n  a c t i v i t i e s  which have 

c e r t a i n  r e s o u r c e  and mechan ica l  r equ i rements  To t h e  e x t e n t  t h a t  res t r i c -  

t i o n s  impede f u l f i l l i n g  t h e s e  requ i rements ,  t h e  w a t e r  r e s o u r c e  c a r r y i n g  

c a p a c i  t y  i s  reduced f o r  t h e  impeded a c t i v i t y .  

O % r i e n  cites San Diego ' s  Miss ion  Bay Aqua t ic  Park  as a b s o r b i n g  a g r e a t  

number of a c t i v i t i e s  because  t h e  4600-surface-acre  w a t e r  body is  zoned i n t o  

s e c t i o n s  f o r  w a t e r  s k i e r s ,  speed b o a t e r s ,  p a d d l e  b o a t e r s  and s a i l  b o a t e r s ,  

H e  i n d i c a t e s  t h e  zoning does n o t  seem t o  have reduced t h e  number o f  peop le  
') 1 
6 I u s i n g  t h e  area i n  r e l a t i o n  t o  i t s  p o t e n t i a l .  Although zoning may reduce  

t h e  compet i t ion  o r  f r i c t i o n  between a c t i v i t i e s  h a v i n g  d i f f e r e n t  v e l o c i t i e s  

and s p a c e  requ i rements ,  i t  seems l i k e l y  t h a t  c o m p e t i t i o n  among p a r t i c i p a n t s  

i n  t h e  p e r m i t t e d  a c t i v i t i e s  would be i n c r e a s e d  i n  t h e  absence o f  c o n t r o l  

o v e r  t h e  volume o f  u s e ,  

Munic ipa l  w a t e r  supp ly  r e s e r v o i r s  have g r e a t  r e c r e a t i o n a l  p o t e n t i a l ,  

Baumann found t h a t  t h e  p o l i c i e s  concern ing  r e c r e a t i o n  u s e  o f  t h e s e  r e s e r v o i r s  

v a r i e s  s h a r p l y  from e x c l u s i o n  of a l l  t y p e s  of r e c r e a t i o n  a c t i v i t i e s  t o  

" ~ e s l i e  M. Reid,  Outdoor R e c r e a t i o n  P r e f e r e n c e s .  - .__l_l.II-CII--.. 
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F ,  M, Paulson ,  Seven Common C o n t r o v e r s i e s ,  p .  108 ,  
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p o l i c i e s  of f u l l  m u l t i p l e  use.  The magnitude of added r e c r e a t i o n  p o t e n t i a l  

of domestic water  supply r e s e r v o i r s  i s  175,000 a c r e s  i n  t h e  n o r t h e a s t e r n  

United S t a t e s  where water  managers adamantly oppose us ing  t h e s e  r e s e r v o i r s  

f o r  r e c r e a t i o n .  22 Clea r ly ,  t he  e x i s t e n c e  of  p o l i c y  c o n s t r a i n t s  on water  con- 

t a c t  a c t i v i t i e s  can reduce t h e  e f f e c t i v e  capac i ty  t o  zero .  

B io log ica l  Fac to r s  

Fac tors  such a s  d i sease ,23  p o l l u t a n t s ,  aqua t i c  growth, and p e s t s  a r e  

r e l e v a n t  because s e r i o u s l y  adverse cond i t i ons  wi th  r e s p e c t  t o  any of them 

could completely negate  capac i ty  f o r  c e r t a i n  a c t i v i t i e s .  I n  any case ,  they 

a r e  of such importance as t o  s t r o n g l y  i n f l u e n c e  the  management and use of  

water  r e sou rces ,  

Over 80 percent  of water  managers who excluded a l l  types  of r e c r e a t i o n  

from water  supply r e s e r v o i r s  shared  t h e  f e a r  of an inc reased  h e a l t h  hazard .  
2 4 

Local p o l l u t i o n  laws and p u b l i c  a t t i t u d e s  r e f l e c t  the  opin ion  t h a t  r e c r e a t i o n  

use of domestic water  s u p p l i e s  impairs  t h e  water  q u a l i t y  and t h a t  swimming i n  

d r ink ing  water  i s  r epu l s ive .  

Aquatic growth can have a s i g n i f i c a n t  adverse  e f f e c t  on t h e  r e c r e a t i o n  

u t i l i z a t i o n  of  water  bodies .  P l a n t  nu isances  a f f  e c t i n g  r e c r e a t i o n  wa te r s  

may c u r t a i l  o r  e l i m i n a t e  ba th ing ,  boa t ing ,  water  s k i i n g  and sometimes f i s h -  

i ng ;  impart  t a s t e s  and odors t o  water  supp l i e s ;  impair  a r e a s  of p i c tu re sque  

beauty; reduce o r  r e s t r i c t  r e s o r t  t r a d e ,  lower water  f r o n t  proper ty  va lues ;  

and on occasion,  become t o x i c  t o  c e r t a i n  warm-blooded animals t h a t  i n g e s t  

t h e  wa te r .  
2 5 

D i t ton  e l a b o r a t e s  on the  e f f e c t s  va r ious  p o l l u t a n t s  have on water--al l  

of which discourage r e c r e a t i o n  use  due t o  i l l - t a s t i n g  and malodorous wa te r ,  

t ransmiss ion  of water-borne d i s e a s e s  hazardous t o  man, impairment of water  

q u a l i t y  by c o l o r  and t u r b i d i t y ,  and t o x i c i t y  t o  f i s h ,  w i l d l i f e ,  p l a n t s  and 

2 2 
Duane D ,  Baumann, Percept ion  and P u b l i c  Po l i cy  on t h e  Recrea t ion  ---- Use 

of  Domestic Water Suppd.y>servoirs, pp , 543-544. ------ 
L5 Wagar, The Carrying Capacity of Wildlands - f o r  Recreat ion,  p .  12 ;  

~ ' B r i e n ,  Concentration--The Key t o  Qua l i t y  i n  Outdoor ~ e c r e a t i o n ,  p .  29. ------- 
2 4 ~ .  D .  Baumann, Percept ion  and Pub l i c  Pol icy  i n  t he  Recre_ation Use of 

Domestic Water Supply Reservoi rs ,  pp, 548-554. 
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K ,  M .  Mackenthum, -- e t  a l ,  Limnological Aspects of Recrea t ion  Lakes, 
p .  47. 



2 6 
a q u a t i c  i n s e c t s .  Wate r - re la ted  a c t i v i t i e s  have d i f f e r e n t  l e v e l s  of t o l e r -  

17 
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anee f o r  w a t e r  q u a l i t y .  For  example, t h e  q u a l i t y  l e v e l  s u f f i c i e n t  f o r  b o a t -  

i n g  may be u n a c c e p t a b l e  f o r  f i s h i n g ,  Swimming and w a t e r  s k i i n g  demand s t i l l  

h i g h e r  w a t e r  q u a l i t y .  

It a p p e a r s  t h a t  a c t u a l  o r  p e r c e i v e d  r e l a t i o n s h i p s  between r e c r e a t i o n  use  

and c e r t a i n  b i o l o g i c a l  f a c t o r s  can l i m i t  t h e  e f f e c t i v e  c a r r y i n g  c a p a c i t y  of 

a  w a t e r  body through t h e  a p p l i c a t i o n  o f  r e s t r i c t i o n s  on u s e  a n d / o r  develop-  

ment; a r  by i n t e r p o s i n g  p h y s i c a l  l i m i t s  on a c t i v i t i e s ;  o r  by lower ing  t h e  

q u a l i t y  of t h e  r e c r e a t i o n  e x p e r i e n c e ;  o r  a l l  of t h e s e .  

P h y s i c a l  F a c t o r s  

R e c r e a t i o n  c a r r y i n g  c a p a c i t y  is  g e n e r a l l y  e x p r e s s e d  a s  a p h y s i c a l  c e i l i n g  

ox l i m i t  on t h e  number of p a r t i c i p a n t s  who can  engage i n  r e c r e a t i o n  a c t i v i -  

ties on a u n i t  of a r e a .  P h y s i c a l  f e a t u r e s  have dimensions  b o t h  i n  numbers of 

people ,  b o a t s  and f a c i l i t i e s ;  and i n  u n i t s  o f  a c r e s ,  m i l e s ,  f e e t ,  days ,  hours  

o r  horsepower ,  Dimensions can b e  measured, and o u t e r  l i m i t s  c a n  be e s t a b l i s h e d  

p rov ided  aecep t a b l e  and r e l i a b l e  s t a n d a r d  u n i t s  a r e  a v a i l a b l e ,  

A combination o f  d imensions  can become s t a n d a r d s ,  However, one o f  t h e  

most s i g n i f i c a n t  problems a s s o c i a t e d  w i t h  t h e  a p p l i c a t i o n  o f  t h e  concep t  of 

c a r r y i n g  c a p a c i t y  i s  t h a t  a c c e p t a b l e  and r e l i a b l e  s t a n d a r d s  have n o t  been 

developed t o  d e s c r i b e  i t s  p h y s i c a l  and p s y c h o l o g i c a l  d imensions .  Suhm 

expressed  t h e  dilemma as f o l l o w s :  

"It i s  w e l l  known t h a t  ou tdoor  r e c r e a t i o n  p l a n n i n g  is  p lagued  by 
t h e  l a c k  of s t a n d a r d i z e d  nomencla ture  and u n i t s  of measurement, 
Anyone t r y i n g  t o  d e t e r m i n e  c a r r y i n g  c a p a c i t y  o f  r e c r e a t i o n  areas 
o r  f i n d i n g  agreement i n  s p a c e  s t a n d a r d s  o r  p l a n n i n g  f o r  r e c r e a t i o n  
needs  of t h e  f u t u r e  i s  w e l l  aware o f  t h e  chaos i n  our  p r o f e s s i a n .  ' 128  

Chubb and Ashton L i s t  16  d i f f e r e n t  " c a p a c i t i e s "  based on d i f f e r e n t  con- 

c e p t s  emana&g from s t a t e  and f e d e r a l  a g e n c i e s .  There  a r e  s t i l l  o t h e r  com- 

monly used terms which d e s c r i b e  v a r i o u s  a s p e c t s  of c a p a c i t y ,  According t o  

Suhm the f a i l u r e  t o  communicate and t o  develop s t a n d a r d i z e d  concep t s  i s  

p r i n c i p a l l y  due t o  t h e  f a c t  t h a t  r e c r e a t i o n  p l a n n i n g  i n v o l v e s  many p r o f e s s i o n s  

L / Delaware River  Bas in  Commission, The Measurement of Water Q u a l i t y  - 
B e n e f i t s ,  pp , 28 -59 ,  -- 
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t i o n  P lann ing ,  g p ,  33-58. 



and d i s c i p l i n e s  and because very l i t t l e  d e f i n i t i v e  research  has been done t o  

c l a r i f y  and v a l i d a t e  t h e  concepts which have been developed. 

E x i s t i n g  s t anda rds  f o r  water-based r e c r e a t i o n  a c t i v i t i e s  have a  wide 

range of s p a t i a l  requirements .  For example, water  s k i i n g  i s  descr ibed  a s  t h e  

most phys i ca l ly  a c t i v e  s p o r t  conducted wi th  a  boat2' and r e q u i r e s  t h e  most 
3  0 

space of a l l  boa t ing  a c t i v i t i e s .  According t o  Pe t e r sen ,  space s t anda rds  f o r  

s k i i n g  i n  t h e  l i t e r a t u r e  he viewed ranged from s i x  t o  s i x t y  a c r e s ,  31 Other 

r e c r e a t i o n  a c t i v i t i e s  r equ i r ing  a  boat have been assigned acreage s t anda rds ,  

a l though l eng th  and width s tandards  a r e  no t  common. 
3 2 

Dimensions 

The l i t e r a t u r e  d i scusses  s i x  dimensions a s soc i a t ed  wi th  water-based 

r e c r e a t i o n :  l eng th ,  wid th ,  depth,  he igh t ,  t ime, and speed.  

Length and Width, Although l eng th  and width d e f i n e  t h e  s p a t i a l  l i m i t s  

of an a rea ,  such dimensions a r e  no t  u sua l ly  expressed t o  i d e n t i f y  the  a r e a  of 

a  water  body. In s t ead ,  s u r f a c e  ac re s  a r e  used t o  desc r ibe  t h e  a r e a  without  

cons ide ra t ion  of t h e  morphology of t he  wa te r  body. 

Spacious water  bodies  appear  t o  have r e c r e a t i o n  l i m i t a t i o n s .  Threinen 

observes: 

"Perhaps t h e  most important  i ng red ien t  i n  t h e  e s t h e t i c  demand f o r  
water  i s  j u s t  space.  I n  r e a l i t y ,  t h e  f l a t  s u r f a c e  of water  a lone  
has l i t t l e  e s t h e t i c  va lue  wi thout  t he  c o n t r a s t  of shore  and water  
and the  element of space ,  Water space i s  va luable  j u s t  s o  long a s  
the  sho re  i s  i n  view. The c e n t e r  po r t ions  of l a r g e  l a k e s  such a s  
Lake Michigan a r e  r e l a t i v e l y  wor th less  e s t h e t i c a l l y  .33  

Ashton i n d i c a t e s  t h a t  a  l a r g e  r e s e r v o i r  more than  a  few mi les  ac ros s  w i l l  

have s u b s t a n t i a l  unusable a r e a  i n  t he  c e n t e r  and a  sma l l e r  percentage of t h e  

2 9 ~ .  S.  Van Doren and B .  Lentnek, -- A c t ~ S p e c i a l i z a f i o n  -- ----~- Among Ohio 's  
Recreat ion Boaters ,  p .  303. --- 
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j U~ .  T, Wilson, ----..---- Lake Zoning For Recreat ion:  How t o  Improve Rec rea t iona l  ------ ---.- ---- 
Uses of Lakes Throush Regulat ions,  p .  11. --- -- - ------..- - ,. * ---- 

' 'petersen, -- An 3 p l i c a t i o n  -.----- of Water Recreat ion C a p e s t a n d a r d s  --- -- t o  -,.... 

Reservoir  Development Planning --___-___- "-- ---->-..---- 9 p a 3 3 .  

3 2 ~ .  S . Department of I n t e r i o r ,  BOR, Outdoor Recrea t ion  Space S tandards ,  
pp .  24-30. 

3 3 ~ .  . Threinen, &!inin* --- of Space Demand f o r  Water and Shore, -- 
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t o t a l  w a t e r  s u r f a c e  w i l l  b e  used by t h e  r e ~ r e a t i o n i s t s . ~ '  I n  s t u d y i n g  t h e  

r e c r e a t i o n a l  a s p e c t s  of t h e  M i s s o u r i  R i v e r  Basin ,  Bock made t h e  f o l l o w i n g  

o b s e r v a t i o n  concern ing  t h e  G a r r i s o n ,  Lake Sharpe ,  and Oahe R e s e r v o i r s :  

"Not a l l  s f  t h e  main s tem water s u r f a c e  is  c o n s i d e r e d  e f f e c t i v e  
f o r  r e c r e a t i o n ,  An e s t i m a t e d  60 p e r c e n t  of t h e  s u r f a c e  a c r e s  
were c o n s i d e r e d  i n e f f e c t i v e  because  of t h e  r e s e r v o i r s  ' v a s t  
s i z e s  and t h e  l a c k  o f  a c c e s s  and boat: r e f u e l i n g  po in t s . "35  

Length and w i d t h  are a l s o  r e l a t e d  t o  t h e  k inds  of u s e  r e s t r i c t i o n s  and 

agency p o l i c i e s  c h a t  are deve loped ,  A l l  b o a t s  over  16 f e e t  i n  Length must 

s t a y  beyond one-quar ter  m i l e  from s h o r e  i n  t h e  zoned South and S o u t h e a s t  

A r m s  of Yel lowstone Lake p r i m a r i l y  t o  p r o t e c t  w i l d l i f e ,  3 6 The S o i l  Conser- 

v a t i o n  S e r v i c e  zones a 300-foot s t r i p  around t h e  s h o r e s  of c e r t a i n  l a k e s  

a g a i n s t  power b o a t s ,  s a i l b o a t s ,  and w a t e r  s k i e r s ,  37 and Threinen i n d i c a t e s  

200 f e e t  from s h o r e  is  s u f f i c i e n t  f o r  a v o i d i n g  c o n f l i c t s  i n v o l v i n g  swimmers, 

anchorages ,  spawning grounds f o r  f i s h  and duck- rea r ing  si tes .38 Wilson 

recommends 200 f e e t  f o r  p r o t e c t i v e  s a f e  d i s t a n c e s  between motorboa t s  and 

anchored f ishermen,  and 500 t o  1000 f e e t  from s a i l i n g  c r a f t  engaged i n  

r a c i n g .  
39 

40 Water s k i i n g  r e q u i r e s  a s i z a b l e  w a t e r  body f o r  maneuvering. G e o r g i a ' s  

S t a t e  R e c r e a t i o n  Agency recommends a minimum of 500 s u r f a c e  a c r e s  f o r  power 

b o a t  and w a t e r  s k i  usage.41 A b o a t  1 4  t o  1 8  f e e t  l o n g  is  i d e a l  f o r  towing 

w a t e r  s k i e r s  who use  t o w l i n e s  rang ing  from 40 t o  50 f e e t  f o r  t r i c k  s k i i n g ,  

3 4 ~ e t e r  G .  Ashton, ---- L i t e r a t u r e  Review on t h e  Carrying Capac i ty  of Water 
for Boa%, p ,  45. 

- 

3 3 ~ .  S.  Department of I n t e r i o r ,  Bureau o f  Outdoor R e c r e a t i o n ,  Outdoor 
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t o  75 f e e t  s t anda rd  l eng th ,  t o  150 t o  200 f e e t  used f o r  k i t e  s k i i n g .  Ander- 

son recommends wa te r  body dimensions f o r  water  s k i i n g  of approximately 2000 

f e e t  long and 1000 f e e t  wide, (equiva len t  t o  45.9 s u r f a c e  ac re s )  and a t  l e a s t  

300 f e e t  i n  which t o  t u r n ,  
42 

Af t e r  wa te r sk i ing ,  Wilson l i s t s  i n  order  of diminishing space requi re -  

ments power boa t ing  (propor t iona te  t o  speed and s i z e  of t h e  b o a t ) ,  s a i l i n g  and 

f  i ~ h i n ~ . ~ ~  I n  gene ra l ,  an inboard motor boa t  r e q u i r e s  l a r g e r  maneuvering 

a r e a  than an outboard c ~ m b i n a t i o n . ~ ~  i t  i s  i n e v i t a b l e  t h a t  a  l a c k  of space  

f o r  maneuvering w i l l  be f e l t  on smal l  l a k e s  and the  r i v e r s ,  and l a k e s  l e s s  

than 100 a c r e s  f u r n i s h  only a  q u a r t e r  of a  mi le  of un in t e r rup ted  t r a v e l .  
45 

The minimum space  requi red  f o r  fishermen i s  t h e  d i s t a n c e  they can cas t - -  

about  75 f e e t  and an a r e a  of 0.4 a c r e s .  
4  6 

To summarize, water  bodies  can be t o o  l a r g e  o r  t oo  smal l  f o r  optimum 

r e c r e a t i o n a l  use .  Addi t iona l  f a c t o r s  e n t e r  i n t o  t h e  ques t ion  of t h e  in f luence  

of width and l eng th  on behavior  and s a t i s f a c t i o n .  These inc lude  configu.rat ion,  

b a r r i e r s  and o b s t r u c t i o n s ,  t he  l o c a t i o n  of dense use  a r eas  i n  r e l a t i o n  t o  

width and l eng th ,  t r a f f i c  c i r c u l a t i o n  p a t t e r n s  on t h e  water ,  and t r a d i t i o n a l  

o r  admin i s t r a t i ve ly  def ined  a c t i v i t y  a r e a s  of t h e  water body. 

Depth. The depth of water  can have a  g r e a t  i n f luence  on boa t ing ,  par -  

t i c u l a r l y  when t h e  water  i s  l e s s  than  f i v e  f e e t  deep. Lakes wi th  f requent  

shoa ls  o r  o t h e r  obs t ruc t ions  may have a  low s p a t i a l  capac i ty  which w i l l  r e s u l t  

i n  a  low annual  ca r ry ing  capac i ty .  Anderson f e e l s  f i v e  f e e t  of water  depth 

i n  i n l and  l a k e s  i s  a  s a f e  minimum l i m i t  f o r  accommodating a l l  types  of b o a t s  

engaged i n  var ious  water-borne a c t i v i t i e s .  Scuba d iv ing  and s a i l i n g  would be 

excluded. I n  genera l ,  shal low a r e a s  a r e  p re fe r r ed  f o r  f i s h i n g  and swimming. 
4 7 

Depth and s l o p e  p lay  an important  r o l e  i n  such th ings  a s  t h e  l o c a t i o n  of  s w i m -  

ming beaches, launching a r e a s ,  and docks. 

4 2 ~ l e n  E* Anderson, Water Ski ing  Skill--A S e l f - I n s t r u c t i o n  Guide t o  
Technique, P r a c t i c e  and Equipment. 
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4 6 ~ .  W .  Threinen, An Analysis of Space Demand f o r  Water and Shore, p .  

4 7 ~ l e n  E Anderson, Water Ski ing  Skill--A S e l f  - I n s t r u c t i o n  Guide. 



Users p robab ly  make menta l  e s t i m a t e s  of dep th  based  on d i s t a n c e  from t h e  

s h o r e  and b o a t  speed may b e  i n f l u e n c e d  by such  e s t i m a t e s ,  

H e i g h t a  The a v a i l a b i l i t y  o f  h e i g h t  between t h e  w a t e r  s u r f a c e  and over-  

w a t e r  o b s t a c l e s  has  a n  i n f l u e n c e  on r e c r e a t i o n  b e h a v i o r  and s a t i s f a c t i o n  b u t  

i s  f r e q u e n t l y  over looked as a c o n s i d e r a t i o n  f o r  c a p a c i t y .  Br idges ,  power 

l i n e s  and o t h e r  low o b j e c t s  may reduce  t h e  area a v a i l a b l e  for  some r e c r e a t i o n  

a c t i v i t i e s  and may p r e c l u d e  t h e  p a r t i c i p a t i o n  i n  o t h e r  a c t i v i t i e s ,  K i t e  

s k i i n g ,  f o r  example, r e q u i r e s  h e i g h t s  r a n g i n g  from 20 t o  120 f e e t  i n  t h e  a i r  

depending on t h e  speed o f  t h e  towboat.  4 8  

V i s u a l l y ,  a water body u s u a l l y  a p p e a r s  t o  be  a homogeneous s u r f a c e .  

However, downhi l l  f low,  wind and motor b o a t i n g  a c t i v i t i e s  g e n e r a t e  waves o f  

s u f f i c i e n t  h e i g h t  t o  c u r t a i l  o r  complete ly  d i s c o u r a g e  c e r t a i n  r e c r e a t i o n  

a c t i v i t i e s  on c e r t a i n  w a t e r  b o d i e s  o r  p a r t s  of water b o d i e s ,  Os tberg  recom- 

mends w a t e r  s k i i n g  shou ld  b e  i n  t h e  ca lmes t  p a r t  of t h e  w a t e r ,  i f  p o s s i b l e ,  4 9 

and Anderson recommends t h a t  w a t e r  s k i e r s  a v o i d  heavy wave a c t i o n ,  
50 

Wakes have an ex t remely  d i s t u r b i n g  e f f e c t  on l i g h t - w e i g h t ,  f l a t - b o t t o m e d  

r a c i n g  scows of t h e  t y p e  used f o r  i n l a n d  l a k e  s a i l i n g a 5 '  Thre inen  i n d i c a t e s  

t h e  wake waves o f  f a s t  b o a t s  have been a c a u s e  of compla in t s  by s a i l b o a t e r s ,  

e s p e c i a l l y  on r e l a t i v e l y  calm days.52 S a i l b o a t s  a r e  d i v e r t e d  and caused t o  

l o s e  wind. 

S k i e r s ,  overpowered motorboa t s ,  and dangerous wakes c r e a t e  problems f o r  

t h e  f isherman as h e  s e e k s  peace  and s o l i t u d e ,  Fishermen a r e  d r i v e n  o u t  o f  

areas i n  which f a s t  b o a t i n g  o c c u r s ,  and i n s u l a t i n g  zones  have been t r a d i t i o n -  

a l l y  reconmended t o  minimize wakes. 5  3 

I t  appears  t h a t  w a t e r  s k i i n g ,  s a i l b o a t i n g ,  f i s h i n g ,  and p l e a s u r e  b o a t i n g  

a 1 1  compete w i t h  each o t h e r  f o r  t h e  u s e  o f  calm water, Such c o m p e t i t i o n  l e a d s  

t o  crowding and i n t e r - a n d  i n t r a a c t i v i t y  i n t e r f e r e n c e  w i t h  t h e  r e s u l t  t h a t  t h e  

48Glen E Anderson, Water-ski ing Ski l l - -A S e l f  - I n s t r u c t i o n  Guide, p  . 26. 
B ,. 
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John Ostberg and J a n e t  Os tberg ,  S a f e  Boat  D r i v i n g  f o r  Water S k i i n g ,  p .  2 .  

SoGlen E.  Anderson, Water-ski ing Skil l--A S e l f  - I n s t r u c t i o n  Guide. 
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q u a l i t y  of t h e  exper ience  i s  lessenedes4  Boats which have high f reeboards  

designed more f o r  heav ie r  s eas  and open water  w i l l  cope with wave a c t i o n  b e s t  

and compete more e f f e c t i v e l y  f o r  use of rough water ,  5 5 

Speed and Time, The Oxford d i c t i o n a r y  r e l a t e s  space not  t o  an ' 'area" 

i n  the f i r s t  d e f i n i t i o n ,  bu t  t o  "time." Time i s  common t o  everyone, Time 

can be used t o  desc r ibe  how we e x i s t  i n ,  move around i n ,  and occupy space 

which i s  a l s o  common t o  everyone. 56 

Speed, t h e  most dynamic of t he  dimensions, i s  t h e  r a t e  t he  o t h e r  dimen- 

s ions  a r e  exp lo i t ed  i n  u t i l i z i n g  water  resources  f o r  r e c r e a t i o n .  The more 

speed boa ts  acqu i r e ,  t he  more r ap id ly  they consume space and t h e  more s u r f a c e  

acreage they  r equ i r e .57  The genera t ion  of speed i s  expressed i n  mi l e s  p e r  

hour and i s  l a r g e l y  dependent upon horsepower r a t i n g s  of marine motors and 

t h e  type,  s i z e ,  and weight of t h e  c r a f t  being p rope l l ed .  There can be sub- 

s t a n t i a l  d i f f e r e n c e s  of space consumption between a c t u a l  speed used by b o a t e r s ,  

and p o t e n t i a l  speed t h a t  can be produced, and t h e  type  a c t i v i t y  p a r t i c i p a t e d  

i n ,  Van Doren and Lentnek observed: 

"It appears t h a t  t h e  l a r g e r  t h e  engine t h e  g r e a t e r  t h e  a b i l i t y  
of t h e  f i r s t  v a r i a t e  t o  d i s t i n g u i s h  between degrees of boat 
s p e c i a l i z a t i o n ,  This  may be due t o  a s t r o n g e r  r e l a t i o n s h i p  of 
boa t  s p e c i a l i z a t i o n .  This may be due t o  a s t r o n g e r  r e l a t i o n -  
sh ip  between degree of s p e c i a l i z a t i o n  and horsepower of engines 
f o r  a c t i v i t i e s  r e q u i r i n g  Large motors than f o r  those  wi th  mod- 
e s t  equipment needs ,  For example, water  s k i i n g  r e q u i r e s  sub- 
s t a n t i a l  engines ,  and people owning sma l l  motors a r e  precluded 
from water  s k i i n g .  On the  o t h e r  hand, f i s h i n g  may be a s soc i a t ed  
wi th  any s i z e  engine. 1158 

Boats w i th  l i g h t e r  h u l l s  and high-speed c a p a b i l i t y  due t o  a h igh  horse-  

power engine w i l l  move ac ros s  t h e  water  a t  speeds comparable t o  automobiles 

on modern highways. Speeds vary from a c t i v i t y  t o  a c t i v i t y  and range from 

s t i l l - f i s h i n g  i n  a boat  t o  t r o l l i n g  f o r  f i s h  a t  f i v e  mi les  p e r  hour o r  less, 

5 4 ~ o b e r t  F. 0 'Brien,  Concentration--The Key t o  Qual i ty  i n  Outdoor Recrea- 
t i o n  9 P o  - - 28. 

> 3 Glen A .  Anderson, Water Ski ing  Skill--A S e l f - I n s t r u c t i o n  Guide t o  
Technique, P r a c t i c e  and Equipment, p . 22. 

56~uhm, L. L., The Contact Hour Unit--New Tool f o r  Outdoor Recreat ion 
Planning,  pp . 33-58, 

5 7 ~ .  W .  Threinen,  * A n 9  
pp. 353-372. 

5 8 ~ a r l t o n  S . Van Doren and Barry Lentnek, Ac t iv i ty  S p e c i a l i z a t i o n  Among 
Ohio's Recreat ion Boaters ,  p . 311. 



to 12  MPH f o r  w a t e r  s k i i n g  h y d r a u l i c  l i f t  ,59 t o  16 MPH f o r  beg inn ing  s k i e r s ,  
60 

t o  l e a r n i n g  s k i i n g  on one s k i  a t  25 MPH, t o  30 MPH f o r  top  speed o f  a  s k i i n g  

nov ice ,  t o  compet i t ion  and b a r e f o o t  s k i i n g  a t  36 M P H , ~ ~  t o  k i t e  s k i i n g  

beg inn ing  a t  40 MPH, t o  t h e  wor ld  r e c o r d  of 122 MPH f o r  speed s k i i n g .  63 An 

average  speed o f  1 5  t o  1 8  MPH is  c o n s i d e r e d  b e s t  f o r  aquap lan ing  o r  water 

tobogganing,64 and s i g h t s e e i n g  i s  most enjoyed a t  s l o w e r  s p e e d s .  65 The w a t e r  
6 6 

s k i  s l a l o m  a t  36 MPH, w i l l  i n e v i t a b l y  consume more s p a c e ,  

Prom t h e  l i t e r a t u r e  on speed ,  i t  seems r e a s o n a b l e  t o  i n f e r  t h a t  a c t i v i t i e s  

and r e l a t e d  speeds  are among t h e  t h e o r e t i c a l l y  c o n t r o l l a b l e  v a r i a b l e s  which 

e x e r t  t h e  g r e a t e s t  i n f l u e n c e  on t h e  a c c e p t a b l e  d e n s i t y  o f  u s e  and,  hence ,  on  
t t  c a p a c i t y . "  

Speed w i l l  p robab ly  become an i n c r e a s i n g l y  s i g n i f i c a n t  f a c t o r  i n  t h e  

f u t u r e .  O f  t h e  8.4 m i l l i o n  b o a t s  which used American w a t e r s  i n  ~ 9 6 8 , ~ ~  about  
68 

4 , 9  m i l l i o n  were equipped w i t h  ou tboard  motors ,  and t h e  purchase  of motors  

of 55 horsepower o r  more i n c r e a s e d  i n  sales .69 About h a l f  a m i l l i o n  new b o a t s  

have been added t o  t h e  p r e s e n t  f l e e t  a n n u a l l y  f o r  t h e  las t  few y e a r s ,  a 0 

Other  P h y s i c a l  F a c t o r s .  Other  p h y s i c a l  f a c t o r s  of s i g n i f i c a n c e  i n c l u d e  

c l i m a t e  and w a t e r  t e m p e r a t u r e ,  

C l i m a t e ,  which i s  t h e  average  summation of wea ther  o v e r  a 30-year p e r i o d  

of t i m e ,  may m a t e r i a l l y  a f f e c t  r e c r e a t i o n  v a l u e s  by c a u s i n g  e x c e s s i v e  s e a s ~ n a l  

5 9 ~ .  W. Thre inen ,  An A n a l y s i s  o f  Space Demands f o r  Water and Shore ,  p .  358. . ,. 
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concent ra t ions  of people.  Such concen t r a t ions ,  i f  unguarded, may r e s u l t  i n  

abnormal wear and t e a r  and evenqua1 mod i f i ca t ion  of t h e  r e c r e a t i o n a l  l ands .  a 1 

Haugen, a f t e r  a two-year boa t ing  s tudy on fou r  Iowa l a k e s ,  i n d i c a t e s  t h a t  wind 

d i r e c t i o n  and v e l o c i t y  were the  most important  v a r i a b l e s  i n  p r e d i c t i n g  use  con- 
7 2 

c e n t r a t i o n s  and c o n f l i c t s .  Dowel1 concluded t h a t  recorded weekend and ho l i -  

day boat launchings showed d e f i n i t e  s e a s o n a l i t y ,  i r r e s p e c t i v e  of l o c a l  weather 

condi t ions ,  and t h a t  about 90 percent  of t h e  boa t  launchings occurred on days 

wi th  a d a i l y  mean temperature range between 56' and 86' Farenhe i t ;  81  percent  

occurred on days wi th  45 miles  o r  l e s s  of d a i l y  t o t a l  wind; 90 percent  occurred 

on days wi th  l e s s  than 0.50 of an inch  of p r e c i p i t a t i o n .  
7 3 

I n  summary, i t  appears t h a t  r e c r e a t i o n  ca r ry ing  capac i ty  v a r i e s  w i t h  the  

e x t e n t  t o  which the  gamut of phys i ca l  resource  dimensions corresponds w i t h  

the  minimum p h y s i c a l  requirements of t h e  a c t i v i t y ,  Although some p o t e n t i a l l y  

u s e f u l  concepts have been developed, they have n o t  been v a l i d a t e d  by r e sea rch  

and t h e  absence of multi-dimensional s t anda rds  f o r  a c t i v i t i e s  having d i s -  

t i n c t i v e  requirements impedes planning and management e f f o r t s .  Capacity must 

be  ca l cu la t ed  on t h e  b a s i s  of t h e  n e t  water  a r e a  which i s  s u i t a b l e  and a v a i l -  

ab l e  f o r  t h e  a c t i v i t y  concerned. For t h e  h igher -ve loc i ty  a c t i v i t i e s ,  water  

s u r f a c e  has no e f f e c t i v e  capac i ty  below some c r i t i c a l  a r e a ,  E f f e c t i v e  

capac i ty  i s  reduced t o  t h e  e x t e n t  t h a t  t h e  con f igu ra t ion  of t h e  s u r f a c e  l i m i t s  

v e l o c i t y  t o  a r a t e  l e s s  than  t h a t  necessary f o r  t h e  a c t i v i t y .  Furthermore, 

no e f f e c t i v e  capac i ty  can be a t t r i b u t e d  t o  t h a t  p a r t  of a water  body which i s  

beyond some c r i t i c a l  d i s t a n c e  from shore .  

Assuming known space  requirements f o r  a s i n g l e  u n i t  of use  ( e d g e ,  a b o a t )  

engaged i n  a given a c t i v i t y ,  capac i ty  i s  reduced (space requirements a r e  

increased)  t o  t h e  e x t e n t  t h a t  f r i c t i o n  between u n i t s  engaged i n  t h e  same o r  

d i f f e r e n t  a c t i v i t i e s  diminishes t h e  e f f i c i e n c y  wi th  which t h e  space  i s  u t i l i z e d ,  

7 2 ~ e r s o n a l  correspondence from A.  0 .  Haugen t o  L .  W. Moncrief, February 6 ,  
1969, 

7 3 ~ e r s o n a l  Correspondence From A .  0 .  Haugen t o  L. W. Moncrief,  February 6 ,  
1969, p. 2 0 .  
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S a c i a l  F a c t o r s  ---- 
The a n a l y s i s  s f  u s e r  t h r e s h o l d  a £  t o l e r a n c e  may be b e t t e r  accomplished 

u s i n g  s o e i o l o g f c a l  and p s y c h o l o g i c a l  concep t s  r a t h e r  t h a n  c o n s i d e r i n g  i t  i n  

p h y s i c a l  t e r m s ,  A l a r g e  body of  l i t e r a t u r e  d e a l i n g  w i t h  human b e h a v i o r  can 

c o n t r i b u t e  t a  t h i s  s t u d y  of r e c r e a t i o n  b e h a v i o r  even though t h i s  l i t e r a t u r e  

i s  n o t  s p e e i f i  s a l l y  s f  a " r e c r e a t i o n "  c h a r a c t e r .  Among t h e  mag o r  concep t s  

d e a l t  w i t h  i n  t h i s  d i s c u s s i o n  a r e  s o c i a l  r o l e s ,  s t a t u s ,  t e r r i t o r i a l i t y ,  and 

s o c i a l  e x p e c t a t i o n s  and s a n c t i o n s ,  

R e c r e a t i o n  areas c o n s t i t u t e  a  s o c i a l  c o n t e x t  by s e v e r a l  d e f i n i t i o n s  of 

t h a t  concep t ,  Lennard,  i n  P a t t e r n s  of Human Behavior ,  s u g g e s t s  t h a t  t h e r e  

a r e  t h r e e  comnonly used d e f i n i t i o n s  of s o c i a l  c o n t e x t .  These i n c l u d e :  (1) 

a  complex of i n t e r r e l a t e d  r o l e s  and s t a t u s ,  (2) s o c i a l  groups  composed o f  

members p o s s e s s i n g  t h e  same s o c i a l ,  e d u c a t i o n a l ,  economic o r  c u l t u r a l  a t t r i b u t e ,  

(3)  a s o c i a l  group c o n t a i n i n g  members p o s s e s s i n g  common p s y c h o l o g i c a l  a t t r i -  

b u t e s ,  I n  a d d i t i o n ,  h e  s u g g e s t s  a f o u r t h  d e f i n i t i o n  o f  s o c i a l  c o n t e x t  based 

on t h e  f  ollowf ng r a t i o n a l e :  

. , , t h e  t r a d i t i o n a l  ways of l o o k i n g  a t  s o c i a l  c o n t e x t s  d i d  n o t  
do j u s t i c e  t o  t h e i r  sys tem c h a r a c t e r  and t h e i r  i n t e r a c t i o n a l  
p r o p e r t i e s ,  The o l d e r  c l a s s i f i c a t i o n s  are based  upon s t a t i c  and 
e x t r i n s i c  v a r i a b l e s  r a t h e r  t h a n  t h e  dynamic and i n t r i n s i c  p roper -  
t ies of t h e  c o n t e x t s  themse lves ,  We r e a l i z e d  t h a t  d i f f e r e n c e s  i n  
s o c i a l  c o n t e x t s  might b e  s e e n  a s  a f u n c t i o n  o f  what was a c t u a l l y  
happening w i t h i n  them i n t r i n s i c l y .  From t h i s  p o i n t  of view a 
s o c i a l  c o n t e x t  cou ld  b e  d e f i n e d  as c o n s i s t i n g  of t h e  c o n f i g u r a -  
t i o n s  and sequences  of i n t e r a c t i o n  o b t a i n i n g  i n  a  s o c i a l  sys tem;  
t h a t  i s ,  a n  i n t e r a c t i o n a l  environment ,  I n  t h i s  s e n s e ,  s o c i a l  
c o n t e x t s  a r e  c o n s i d e r e d  t o  be d i f f e r e n t  only  i n s o f a r  as they  are 
i n t e r a c t i o n a l l y  d i f f e r e n t ,  7 4 

D e f i n i t i o n s  l and 4 seem t o  be most r e l e v a n t  w i t h  r e s p e c t  t o  t h i s  r e s e a r c h .  

I n  a l l  c u l t u r e s  and s u b c u l t u r e s  t h e r e  are a  m u l t i p l i c i t y  o f  s o c i a l  r o l e s ,  

Over an extended p e r i o d  o f  t ime  t h e  i n d i v i d u a l  p l a y s  numerous r o l e s .  These 

r o l e s  have expec ted  and demanded b e h a v i o r s  a s s o c i a t e d  w i t h  them which must 

be adhered t o  i n  o r d e r  t o  m a i n t a i n  t h e  r o l e  p o s i t i o n .  The r o l e  c o n s i s t s  of 

c e r t a i n  r i g h t s  and d u t i e s  w i t h  a  p r e s c r i b e d  l e v e l  of s o c i a l  s t a t u s ,  Not o n l y  

do s o c i a l  e x p e c t a t i o n s  a p p l y  t o  s o c i a l  r o l e s  b u t  e x p e c t a t i o n s  a r e  a l s o  

a s s o c i a t e d  w i t h  a i l  t y p e s  of human r e l a t i o n s  and i n t e r a c t i o n s  r e g a r d l e s s  of 

74Eenry L o  Lennard,  P a t t e r n s  i n  Human I n t e r a c t i o n ,  pp.  19-20. 



whether  o r  n o t  t h e r e  i s  r o l e  consc iousness  i n  t h e  b e h a v i o r .  When t h e s e  com- 

monly a c c e p t e d  community e x p e c t a t i o n s  a r e  n o t  f u l f i l l e d ,  f o r m a l  o r  i n f o r m a l  

s a n c t i o n s  a r e  u s u a l l y  invoked t o  encourage conformi ty .  

Genera l  conformi ty  t o  expec ted  behav ior  i s  what makes s o c i e t y  p o s s i b l e .  

Without t h e  h i g h  l e v e l  of p r e d i c t a b i l i t y  which conformi ty  b r i n g s ,  n o  s i t u a t i o n  

s h o r t  of chaos  and u n b r i d l e d  s e l f - c e n t e r e d n e s s  cou ld  e x i s t  f o r  long .  However, 

a l a c k  of s a n c t i o n  f o r  every  d e v i a t i o n  and a  d e g r e e  of vagueness  r e g a r d i n g  

j u s t  what i s  expec ted  under  any g i v e n  c i rcumstance  makes t h e  e x e r c i s e  of p e r -  

s o n a l  c h o i c e  and freedom a  r e a l i t y .  

S o c i a l  r o l e  i s  a  meaningful  concep t  a s  i t  r e l a t e s  t o  c a p a c i t y  p r i m a r i l y  

because  t h e  b r o a d  r o l e  of t h e  r e c r e a t i o n  u s e r  i s  p a r t i c u l a t e d  i n t o  t h e  v a r i o u s  

more r o l e - s p e c i f i c  a c t i v i t i e s  such as s k i i n g ,  f i s h i n g ,  b o a t i n g ,  and s a i l i n g .  

A l o g i c a l  f o c u s  of r e s e a r c h  on c a p a c i t y  i s  one of o b s e r v i n g  t h e  i n t e r a c t i o n  

i n f l u e n c e s  w i t h i n  and among t h e s e  v a r i o u s  r o l e  groups .  Very l i k e l y ,  s t a t u s  

p e r c e p t i o n  of o t h e r  t y p e s  of u s e r s  by p a r t i c u l a r  groups  i n f l u e n c e s  t h e i r  

a t t i t u d e s  toward i n t e r g r o u p  i n t e r a c t i o n ,  For example, i f  s k i e r s  a t t r i b u t e  a 

low l e v e l  of s t a t u s  of f i shermen  g e n e r a l l y ,  through t h e  e v a l u a t i o n  o f  s k i l l  

r e q u i r e d  and mean ingfu lness  of t h e  a c t i v i t y ,  w h i l e  f i shermen  r a t e  s k i e r  s t a t u s  

r e l a t i v e l y  h i g h e r ,  i t  might b e  p o s s i b l e  t o  r e l a t e  c o n f l i c t s  between t h e s e  two 

groups  a s  a form of  s t a t u s  c o n f l i c t .  

Al ihan  i n  h i s  d i sc .uss ion  of s o c i a l  eco logy  makes t h e  f o l l o w i n g  comment 

r e g a r d i n g  p e r s o n a l  freedom v e r s u s  conformi ty  t o  group norms: 

"Express ive  b e h a v i o r ,  i t s  r o o t s  d i r e c t l y  i n  t h e  o r i g i n a l  n a t u r e  
of t h e  i n d i v i d u a l ,  s e r v e s  a s  a f u n c t i o n  of escape  f rom s o c i a l  
c o n t r o l  and i s  a  v i c a r i o u s  e x p r e s s i o n  of n a t u r a l  t e n d e n c i e s .  I n  
P a r k ' s  words,  'The f a c t  seems t o  b e  t h a t  men a r e  b rought  i n t o  t h e  
world  w i t h  a l l  t h e  p a s s i o n s ,  i n s t i n c t s  and a p p e t i t e s ,  uncon- 
t r o l l e d  and u n d i s c i p l i n e d .  C i v i l i z a t i o n ,  i n  t h e  i n t e r e s t s  of t h e  
common w e l f a r e ,  demands t h e  s u p p r e s s i o n  sometimes and c o n t r o l  
a lways,  of t h e s e  w i l d ,  n a t u r a l  d i s p o s i t i o n s .  I n  t h e  p r o c e s s  of 
imposing i t s  d i s c i p l i n e  upon t h e  i n d i v i d u a l ,  i n  making over  t h e  
i n d i v i d u a l  i n  accordance w i t h  t h e  a c c e p t e d  community model, much 
is  s u p p r e s s e d  a l t o g e t h e r ,  and much more f i n d s  a v i c a r i o u s  e x p r e s -  
s i o n  i n  forms t h a t  a r e  s o c i a l l y  v a l u a b l e ,  o r  a t  l e a s t  innocuous.  
I t  i s  a t  t h i s  p o i n t  t h a t  s p o r t ,  p l a y ,  and a r t  f u n c t i o n .  They p e r -  
m i t  t h e  i n d i v i d u a l  t o  p u r g e  h imse l f  o f  means of symbol ic  e x p r e s s i o n  
of t h e s e  w i l d  and s u p p r e s s e d  impulses .  117 5  

7 5 ~ i l l a  Aissa Al ihan ,  S o c i a l  Ecology--A C r i t i c a l  A n a l y s i s ,  p  . 65. 
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Mush r e c ~ e a t i a n a h  behav ior  seems t o  b e  an  a t t e m p t  t o  s a t i s f y  a  d e s i r e  f o r  

s o c i a l  i n t e r a c t i o n ,  For example, Woerpel found i n  h i s  s t u d y  of campers t h a t :  

" 'F i f ty -e igh t  p e r c e n t  p r e f e r r e d  d i s t a n c e s  between 46  and 100 f e e t  
a p a r t ,  36 p e r c e n t  wanted s i t e s  between l 0  and 46 f e e t  a p a r t ,  and 
s i x  p e r c e n t  wanted more than  100 f e e t  between s i tes .  Years  of 
e x p e r i e n c e  a p p a r e n t l y  d i d  n o t  a f f e c t  t h e i r  c h o i c e s .  I n  t a l k i n g  
w i t h  i n d i v i d u a l  campers,  i t  was o f t e n  e v i d e n t  t h a t  many enjoyed 
camping because  of t h e  f r i e n d l i n e s s  among p e o p l e  of s i m i l a r  i n t e r -  
ests .  They o f t e n  r e s e n t e d  b e i n g  f o r c e d  t o  u s e  sites of f  i n  t h e  
woods sonewhere t h e y  c o u l d n ' t  f i n d  o r  make f r i e n d s  e a s i l y .  "T6 

It a p p e a r s  some p e o p l e  s e e k  h i g h  d e n s i t y  w h i l e  o t h e r s  s imply t o l e r a t e  

crowding, Hopkins i n d i c a t e s  t h a t  a d i s p r o p o r t i o n a t e  number of v i s i t o r s  a r e  

u r b a n i t e s .  They a r e  accustomed t o  be ing  n e a r  o t h e r  peop le  and many of them 

are uneasy when t h e y  a r e  n o t ,  37 P o r t e r  i n d i c a t e s  t h a t  s o c i a l  t o l e r a n c e  t o  

crawding has  Seen n e g l e c t e d  and y e t  cou ld  have f a r - r e a c h i n g  e f f e c t s  i n  t h e  

development oi p a r k  Perhaps  a  b e t t e r  measure of t h e  r e c r e a t i o n i s t s '  

views of q u a l i t y  i s  what they  do,  r a t h e r  t h a n  what t h e y  s a y .  Some seem t o  

s e e k  o u t  p e ~ p l e  w h i l e  a t h e r s  t r y  t o  a v o i d  them, 

T e r r i t o r i a l i t y  

Water b o d i e s  m y  p r o v i d e  a good o p p o r t u n i t y  f o r  i n d i v i d u a l s  t o  purge  t h e i r  

suppressed  i m p u l s e s ,  However, when many p e o p l e  a r e  r e c r e a t i n g  on  t h e  same 

water body a t  t h e  same t i m e ,  t h e r e  a p p e a r s  t o  b e  a s e n s e  of t e r r i t o r i a l i t y  

i n f l u e n c i n g  each i n d i v i d u a l ' s  behav ior  w h i l e  p a r t i c i p a t i n g  i n  h i s  r e s p e c t i v e  

a c t i v i t y .  As more p e o p l e  u s e  a l a k e  f o r  r e c r e a t i o n  and t h e  s u r f a c e  a r e a  

r e a c h e s  a  u s e r  s a t u r a t i o n  p o i n t ,  some w i l l  move t o  o t h e r  areas of t h e  l a k e  

o r  g e t  off the lake t o  a v o i d  the  p e r c e i v e d  crowd. T h i s  b e h a v i o r  i s  a n  i n d i -  

v i d u a l ' s  means t o  s e e k  a b a l a n c e  between t h e  advan tages  of a g g r e g a t i o n  on one 

hand and i s o l a t i a n  o r  " t e r r i t o r i a l i t y "  on t h e  o t h e r ,  The crowding b r e a c h e s  

t h e  i n d i v i d u a l ' s  p s y c h o l o g i c a l  t o l e r a n c e  l e v e l  f o r  w i t h s t a n d i n g  t h e  p r e s e n c e  

of o t h e r s .  Odum n o t e s  t h a t :  

7 6 Loren S.  Woerpel, C h a r a ~ t e r i s t i c s  of t h e  Family Camper i n  Nor thern  
Wisconsin and t h e  Upper P e n i n s u l a  of Michigan,  p .  11. 

4 4 
d f Walter S .  Hopkins,  Outdoor Reereation--Some Human Resource Considera- 

t i o n s  on a Land Resource Base, p ,  8 . 2 ,  
-I 0 
1 0  Kenneth W, P o r t e r ,  The C r i t e r i a  and Techniques f o r  E s t i m a t i n g  Optimum 

, p a  5 4 .  



"Man, by both  c o n s c i o u s  e f f o r t  and t r i a l  and e r r o r ,  i s  a p p a r e n t l y  
s e e k i n g  a  b a l a n c e  between t h e  advan tages  of a g g r e g a t i o n  on one 
hand, and i s o l a t i o n  of " t e r r i t o r i a l i t y "  on t h e  o t h e r .  The break-up 
of c i t i e s  s u g g e s t s  t h a t  a g g r e g a t i o n  can r e a c h  a  p o i n t  beyond which 
t h e  advantage t o  t h e  p o p u l a t i o n  a s  a whole d e c l i n e s ,  T h i s ,  pe r -  
haps ,  i s  a n o t h e r  example of A l l e e ' s  p r i n c i p l e  which i s  concerned 
w i t h  r e l a t i v e  e f f e c t s  of "undercrowding" and "overcrowding. "79 

There  seems t o  be an  i n h e r e n t  exc i t ement  when one human b e i n g  comes i n t o  

t h e  immediate p r e s e n c e  of o t h e r  human be ings  and i n t e r a c t s  w i t h  them. 80 There  

appear  t o  b e  d i f f e r e n t  d e g r e e s  of "presence."  H a l l  d e s c r i b e s  t h e  d e g r e e s  as 

"space bubbles"  c o n s i s t i n g  of c o n c e n t r i c  c i r c l e s  around a n  i n d i v i d u a l .  The 

i n s i d e  c i r c l e  is t h e  i n t i m a t e  zone e x t e n d i n g  outward from 0  t o  1-112 f e e t ;  

t h e  p e r s o n a l  zone i s  1-112 t o  4  f e e t ;  t h e  s o c i a l - c o n s u l t i v e  zone is 4  t o  8  

f e e t ;  and t h e  p u b l i c  zone i s  10 t o  22 f e e t .  Beyond 22 f e e t  i s  n o t  " c l o s e .  ,181 

The h y p o t h e s i s  behind t h e  p rox imic  c l a s s i f i c a t i o n  system i s  t h i s :  It is  i n  

t h e  n a t u r e  o f  an imals  and man t o  e x h i b i t  behav ior  which we c a l l  t e r r i t o r i a l i t y .  
8 2  

The f o u r  d i s t a n c e s  v a r y  from c u l t u r e  t o  c u l t u r e  and n a t i o n a l i t y  t o  n a t i o n a l i t y  

and e t h n i c  group t o  e t h n i c  group.  
8 3  

Sonnenf ie ld  e x t e n d s  t h e  c o n c e n t r i c  c i r c l e s  beyond t h o s e  e s t a b l i s h e d  by 

Hall t o  d e s c r i b e  man ' s b e h a v i o r  i n  a  g e o g r a p h i c a l  environment  : 

" A t  t h e  b r o a d e s t  l e v e l  i s  t h e  g e o g r a p h i c a l  environment ,  c o n s t i t u t -  
i n g  b o t h  p rox imal  and d i s t a l  e lements  of man's u n i v e r s e .  T h a t  is 
reduced i n  s t a g e s  t o  t h e  o p e r a t i n g  environment  which i s  t h a t  
environment impinging on man w i t h  which i n  some way o r  a n o t h e r  h e  
i s  l i k e l y  t o  b e  d i r e c t l y  invo lved ;  t o  t h e  p e r c e p t u a l  environment ,  
which i s  t h a t  environment of which man i s  aware; and f i n a l l y ,  t o  t h e  
b e h a v i o r a l  environment,  t h e  environment which e l i c i t s  a b e h a v i o r a l  
r esponse  from t h e  i n d i v i d u a l  ."84 

No dimensions  a r e  s p e c i f i e d .  O'Brien makes t h e  d i s t i n c t i o n  between appar-  

e n t  and p e r c e i v e d  crowding i n  r e c r e a t i o n  a r e a s  : 

" ~ u ~ e n e  P .  Odum, Fundamentals of Ecology, Second E d i t i o n ,  p .  493. 

8 0 ~ o h n  Kord Lagenmann, How Much Space Does a  Man Need?, p .  7 4 .  

''~dward T. H a l l ,  The Hidden Dimension, pp.  118-119. 

83~agenmann,  How Much Space Does a  Man Need?, p .  7 4 .  

8 4 ~ .  Sonnenfeld ,  Geography, P e r c e p t i o n ,  and t h e  Behav iora l  Environment, 
p .  1 2 .  



"Apparent crowding shou ld  b e  reduced.  Crowding i s  going t o  
l e s s e n  most p e o p l e ' s  r e c r e a t i o n a l  e x p e r i e n c e .  However, crowd- 
i n g  i s  n o t  n e c e s s a r i l y  a g iven  number of peop le  i n  a  g i v e n  
a c r e a g e  because d i f f e r e n t  a r e a s ,  by d e s i g n  and purpose ,  have 
v a s t l y  d i f f e r i n g  c a p a c i t i e s  t o  accommodate peop le  b e f o r e  
crowding becomes e v i d e n t .  '185 

Whether a  r e c r e a t i o n  a r e a  i s  a p p a r e n t l y  crowded o r  p e r c e p t i o n a l l y  

crowded depends upon p h y s i c a l  f a c t o r s  and a t t i t u d e s  o f  peop le .  
86 

An i n c r e a s e  

i n  v i sS t s  may be aceosnpanked by crowding and, t h e r e f o r e ,  by a  r e d u c t i o n  i n  

q u a l i t y "  A p r i s t i n e  w i L l e r n e s s  a r e a  might  seem crowded w i t h  on ly  a few 

peop le ,  and r e g i m e n t a t i o n  o f  t h e  p u b l i c  i s  unwise i n  such a r e a s  which are 

i n t e n d e d  t o  g i v e  maximum freedom of movement i n  a comple te ly  n a t u r a l  

environment.  
8  7 

kucas found t h e  p a d d l i n g  c a n o e i s t  p e r c e i v e d  t h e  w i l d e r n e s s  as s m a l l e r  

and more cu t  up than  d i d  o t h e r  u s e r s .  They c o n s i d e r e d  t h e  w i l d e r n e s s  t o  be  

s m a l l e r  than t h e  a d m i n i s t r a t i v e l y  d e f i n e d  a r e a .  Apparen t ly ,  a l l  t y p e s  of 

v i s i t o r s  o t h e r  t h a n  c a n o e i s t s  saw a much l a r g e r  w i l d e r n e s s  t h a n  was c o n t a i n e d  

w i t h i n  t h e  Boundary Waters  Canoe Area ,  The most i m p o r t a n t  v a r i a b l e  a f f e c t i n g  

w i l d e r n e s s  p e r c e p t i o n  seemed t o  be  amount and kind of u s e ,  
88 

On t h e  o t h e r  hand, Threinen n o t i c e d  t h a t  f i she rmen  w i l l  n o t  space  them- 

s e l v e s  near t h e  75-foot d i s t a n c e  t h e y  can c a s t :  

"Most f i shermen  w i l l  b e  i n t o l e r a n t  of one a n o t h e r  a t  much 
g r e a t e r  d e n s i t i e s .  For example, a e r i a l  c o u n t s  of f i shermen  
have  shown few d e n s i t i e s  g r e a t e r  t h a n  one b o a t  pe r  1 0  a c r e s  
on l a k e s ,  Although l a k e s  may have s p a c e  t o  f i s h  and under- 
u t i l i z e d  s t o c k  s f  f i s h ,  i n t o l e r a n c e  may p r e v e n t  more f i s h i n g .  189 

KLopfer h a s  observed t h a t  where t h e  s p a t i a l  o r g a n i z a t i o n  i s  a f u n c t i o n  of 

t h e  p o s s e s s i o n  of i n d i v i d u a l  t e r r i t o r i e s  t h e  mean d i s t a n c e  between i n d i v i d u a l s  

w i l l  remain r e a s o n a b l y  c o n s t a n t .  Be f u r t h e r  a g r e e s  t h a t  a g iven  s p a t i a l  p a t -  

t e r n  r e s u l t s  from t e r r i t o r i a l  behav ior  and t h a t  t h i s  p a t t e r n  i s  r e l a t i v e l y  

8 5 ~ o b e r t  F. O 'Brien,  Concen t ra t  i o n - - T h e K e y t o  Q u a l i t y  i n  Outdoor 
Recrea t ion ,  p .  28. 

8 6 ~ o b e r t  C .  Lucas ,  The R e c r e a t i o n  Capaci ty  of t h e  Quet ico-Super ior  Area, 
p "  5 ,  

8 7 ~ s b e r t  F. ~ ' B r i e n ,  Concentration--The Key t o  Q u a l i t y  i n  Outdoor 
Recrea t ion ,  p ,  28. 

8 8 ~ o b e r t  C. Lucas,  The R e c r e a t i o n  Capac i ty  of the  Quet ico-Super ior  Area, 
pp.  8-9, 

8 9 ~ c  W e  Thre inen ,  An A n a l y s i s  of Space Demands f o r  Water and Shore ,  
p ,  3 5 7 ,  



independent  o f  t h e  abundance of t h e  s p e c i e s .  The t e r r i t o r y  s i z e  may remain 

c o n s t a n t  even i n  t h e  f a c e  of a  r i s i n g  d e n s i t y  o f  i n d i v i d u a l s  w i t h o u t  t e r r i -  
90 

t o r y .  For example, Threinen observed t h a t  most f i shermen  w i l l  be i n t o l e r -  

a n t  of one a n o t h e r  i f  t h e  d e n s i t y  exceeds  one b o a t  p e r  1 0  a c r e s  on l a k e s  and 

t h a t  w a t e r  s k i i n g  seldom b u i l d s  up t o  more t h a n  one b o a t  p e r  20 a c r e s  of w a t e r ,  

He h y p o t h e s i z e d  t h a t  a s  t h e  number of b o a t s  i n c r e a s e d  on a l a k e ,  a n  e lement  

of f e a r  s e t s  i n .  The downed w a t e r  s k i e r  i s  n o t  a v e r y  s e c u r e  p e r s o n  a s  b o a t s  

speed around him. T h e r e f o r e ,  Threinen f e e l s  w a t e r  s k i i n g  i s  d e n s i t y  depend- 

e n t  and when pursued  t o  e x c e s s ,  i t  l i m i t s  t h e  number o f  p a r t i c i p a n t s .  
9 1  

Crowding and c o m p e t i t i o n  can reduce  t h e  u t i l i t y  o r  v a l u e  of t h e  r e c r e a -  

t i o n  e x p e r i e n c e  t o  i n d i v i d u a l  r e c r e a t i o n i s t s .  However, t h e  v a l u e  r e c e i v e d  by 

a  u s e r  w i l l  depend l a r g e l y  on h i s  t r a i n i n g ,  e x p e r i e n c e ,  and a l t e r n a t i v e  

e x p e r i e n c e s  . 9  2 

Dice  s u g g e s t s  t h a t  t h e  a c t u a l  d e n s i t y  of p o p u l a t i o n  t h a t  any r e g i o n  can 

s u p p o r t  may be  assumed t o  be c o n t r o l l e d  by t h e  i n t e r a c t i o n  o f  t h e  (1) h e r e d i t y  

of t h e  p e o p l e ,  ( 2 )  t h e i r  t y p e  s f  c u l t u r e ,  (3) t h e i r  s t a n d a r d  o f  l i v i n g ,  and 

( 4 )  t h e  r e s o u r c e s  a v a i l a b l e  i n  t h e i r  h a b i t a t a g 3  H a l l  q u o t e s  Lasswel l ,  a u t h o r  

o f  Power and P e r s o n a l i t y :  

"People group themselves  i n  s p a c e  a c c o r d i n g  t o  t h e  v a l u e s  they  
demand, t h e  e x p e c t a t i o n s  they  e n t e r t a i n  abou t  t h e  outcome and 
t h e i r  i d e n t i f i c a t i o n  , ' l g 4  

Hopkins i l l u s t r a t e s  t h e  s e g r e g a t i o n  and c l u s t e r i n g  phenomena by a c t i v i t y :  

"Campers and o t h e r  v i s i t o r s  t end  t o  s e g r e g a t e  themse lves  i n t o  
s p e c i f i c  a c t i v i t y  g roups  such  as f i s h i n g ,  n a t u r e  s t u d y ,  swimming 
o r  water s k i i n g .  Of ten  t h e  r e q u i r e m e n t s  of one group are 
incompat ib le  w i t h  t h o s e  o f  a n o t h e r .  Unplanned o r  f o r c e d  i n t r u -  
s i o n  of one a c t i v i t y  on a n o t h e r  can a l t e r  t h e  complexion o f  u s e ,  
t h e  demand on t h e  s i t e ,  and l e v e l s  o f  s a t i s f a c t i o n .  Water s k i e r s  
seem t o  l i k e  l o t s  of com any n e a r  t h e i r  camps, i f  t h e  company i s  
t h a t  of f e l l o w  s k i e r s .  1 1 8  

I g o p e t e r  H .  K l o p f e r ,  Behav iora l  Aspects  of Ecology, pp.  58-59. 
i ~ W .  Threinen,  An A n a l y s i s  o f  Space Demands f o r  Water and Shore ,  

pp. 353-372. 

92,J. A. Wagar , The C a r r y i n g  Capaci ty  o f  Wildlands  f o r  R e c r e a t i o n ,  p . 21. 

9 3 ~ e e  R. Dice, Man's N a t u r e  and N a t u r e ' s  Man, p ,  123 .  

9 4 ~ d w a r d  T. H a l l ,  The Maddening Crowd, p .  2 8 .  

9 5 ~ a l t e r  S .  Hopkins, Outdoor Recreation--Some Human Resource Considera-  
t i o n s  on a Land Resource Base, p .  8 . 4 .  



That  t e r r i t o r i a l i t y  i s  a s o c i a l  phenomena a s  i t  r e l a t e s  t o  r e c r e a t i o n  i s  

i l l u s t r a t e d  by t h e  f o l l o w i n g  r e s e a r c h  conc lus ion :  

Boat owners s e e  themselves  a s  average  peop le  who have a t t a i n e d  a 
d e g r e e  of f i n a n c i a l  s e c u r i t y .  They are by t h e i r  own admiss ion an  
"in-group" and a r e  i n c i i n e d  t o  reject non-owners, y e t  w i l l  a c c e p t  
o t h e r  b o a t  owners. They have a  p o s s e s s i v e  a t t i t u d e  toward b o a t s  
and t h e  w a t e r ,  f e e l i n g  t h a t  i t  i s  t h e i r  s a c r e d  r i g h t  t o  be t h e r e ,  
and t h e i r  r i g h t  a l o n e ,  whether  t h e y  u s e  t h e i r  b o a t s  f o r  f i s h i n g ,  
c r u i s i n g ,  w a t e r  s k i i n g ,  o r  whatever .  They r e s e n t  t h e  p u b l i c  
i n f r i n g i n g  on t h e i r  r i g h t s  by such  s t a t e m e n t s  as, " t h e  w a t e r  i s  
t o o  crowded," o r  " g e t t i n g  on t h e  w a t e r  now i s  l i k e  d r i v i n g  on t h e  
highway, bumper t o  bumper," e t c .  96 

When t a l k i n g  of a n  o rgan i sm 's  r e s p o n s e  t o  s p a c e  o v e r  a p e r i o d  of t i m e ,  

we a r e  i n  r e a l i t y  r e f e r r i n g  t o  a n  i n t r i c a t e l y  balanced sys tem of i n t e r n a l  and 

e x t e r n a l  feedback mechanisms t h a t  are b r o u g h t  i n t o  p l a y  p r i o r  t o  t h e  p o i n t  

t h a t  p o p u l a t i o n  growth i s  s e l f - l i m i t i n g  and s e l f - r e g u l a t i n g .  Ardrey e n d o r s e s  

J, J, ~ h r i s t i n a ' s  h y p o t h e s i s  t h a t  t h e  b u i l d i n g  up sf a p o p u l a t i o n  is a  t ime  
9 7 

of i n c r e a s i n g  s t r e s s ,  They s u g g e s t  t h a t  t h e  i n c r e a s i n g  number of young, 

t h e  i n c r e a s i n g  c o m p e t i t i o n  o f  a d u l t s ,  t h e  i n c r e a s i n g  number of s t r a n g e r s  i n  

a massive ,  i n c r e a s i n g l y  d i s o r g a n i z e d  p o p u l a t i o n  a t  l a s t  b r i n g s  on a s t a t e  of 

e x h a u s t i o n  bosh p s y c h o l o g i c a l  and p h y s i o l o g i c a l .  Human p o p u l a t i o n s  can 

endure  heavy crowding f o r  a s h o r t  t ime,  b u t  they d o  n o t  t h e n  t h r i v e  b e s t .  9 8 

With t o o  much p r e s s u r e  from o n e ' s  su r roundings ,  i t  i s  n a t u r a l  t o  s e e k  e s c a p e ,  

The c o n d i t i o n s  and b e h a v i o r  j u s t  d e s c r i b e d  have been observed baaadex a 

v a r i e t y  of s i t u a t i o n s  where human o r  an imal  p o p u l a t i o n  d e n s i t i e s  have  been  

h i g h  and where l i t t l e  i n d i v i d u a l  c h o i c e  was a v a i l a b l e  as f a r  as a l t e r i n g  t h e  

s i t u a t i o n .  There seems t o  b e  a p p l i c a t i o n  of t h e s e  p r i n c i p l e s  t o  r e c r e a t i o n a l  

behavior  even though p e r s o n a l  c h o i c e  p l a y s  a v e r y  l a r g e  r o l e  i n  such b e h a v i o r .  

A s  d e n s i t i e s  and i n t e n s i t i e s  o f  r e c r e a t i o n  a c t i v i t y  on a w a t e r  s u r f a c e  i n c r e a s e ,  

i t  is  expec ted  t h a t  stress w i l l  i n c r e a s e  on t h e  u s e r s  t o  t h e  p o i n t  t h a t  they  

w i l l  m i g r a t e  t o  less dense  areas o r  w i l l  go t o  t h e  s h o r e  and i n  some c a s e s  

w i l l  even l e a v e  t h e  l a k e  a l t o g e t h e r ,  P r e l i m i n a r y  e v i d e n c e  o f  such  behav ior  

i s  a v a i l a b l e ,  For example,  such b e h a v i o r  h a s  been assumed i n  t h e  f o l l o w i n g  

s t a n d a r d s :  

96 
Outboard I n d u s t r y  A s s o c i a t i o n s ,  Why They Do/Donlt Buy--A N a t i o n a l  

Study o f  Consumer M o t i v a t i o n s  and C h a r a c t e r i s t i c s  i n  t h e  Boat ing Market,  p .  4 .  - - 
Q 7 

-- 
d b Robert  Ardrey,  C o n t r o l  o f  P o p u l a t i o n ,  p ,  528. - - 
9 8 

Lee R. Dice ,  r an's Nature  and N a t u r e ' s  Man, p ,  1 2 7 .  



"Preliminary capac i ty  d a t a  formulated by t h e  Michigan Conservation 
Department proposed t h r e e  s e t s  of s tandards  based on use  and in t en -  
s i t y  and s i te  development, i nd i ca t ed  a  f i g u r e  of 10 a c r e s  p e r  boa t  
wi th  a  d a i l y  turnover  f a c t o r  of four  a t  h ighly  developed, in ten-  
s i v e l y  used r e c r e a t i o n  sites. A t  semi-developed, moderately used 
s i t e s ,  a  s t anda rd  of 20 a c r e s  p e r  boa t  w i th  a  d a i l y  turnover  f a c t o r  
of 3  was considered v a l i d ,  For undeveloped, l i g h t l y  used a r e a s ,  t h e  
v a l i d  f i g u r e  was considered t o  b e  40 a c r e s  per  boa t  w i th  a turnover  
f a c t o r  of 1 b o a t  a  day. "99 

The a b i l i t y  t o  migra te  w i th in  a  water  r e c r e a t i o n  system appears  t o  be 

p a r t i a l l y  dependent upon horsepower. For example, Van Doren's observa t ion  

t h a t  l a r g e  engines can be used f o r  a  g r e a t e r  v a r i e t y  of a c t i v i t i e s  than can 

smal l  engines has  migrat ion imp l i ca t ions .  Small engines a r e  u sua l ly  used f o r  

more s p e c i a l i z e d  purposes and can be viewed a s  l e s s  competi t ive than  l a r g e r  

horsepowered u n i t s ,  Those u s e r s  which a r e  l e a s t  compet i t ive  are a l s o  l e a s t  

a b l e  t o  u t i l i z e  t h i s  mode of migra t ion .  

Alihan notes  t h a t  t h r e e  c h a r a c t e r i s t i c s ,  competi t ion,  freedom, and mobil- 

i t y  ( t h e  cond i t i on  of d i s t r i b u t i o n )  a r e  t h e  b a s i c  f e a t u r e  of n a t u r a l  systems. 

"Mobility,  a term used by e c o l o g i s t s  a s  equiva len t  t o  phys i ca l  
movement s f  a l l  k inds ,  i s  apparent ly  regarded a s  one of t h e  
primary means of s u r v i v a l  and hence becomes n o t  only a  condi- 
t i o n  b u t  a  concomitant of t h e  process  of competi t ion,  I t  i s  
assumed t h a t  through change of l o c a t i o n  organisms a r e  b e t t e r  
a b l e  t o  s eek  more f avo rab le  condi t ions  f o r  s u r v i v a l ,  so t h a t  
mobi l i ty  i n  t h i s  ca se  determines success  i n  competi t ion and 
impl ies  freedom of s e l e c t i o n  w i t h i n  t h e  l i m i t s  of t h e  environ-  
mento In f a c t ,  the  degree of freedom of movement i s  r e l a t e d  
t o  t h e  degree of freedom of competi t ion.  Freedom of competi- 
t i o n  means freedom of movement 1 and v i c e  v e r s a ,  "loo 

I n  summary, t h e  l i t e r a t u r e  i n  t h i s  a r e a  sugges ts  t h a t  a  r e c r e a t i o n  s a t u r a -  

t i o n  p o i n t  i s  reached as an inc reas ing  number of s t r a n g e r s  i n  an  inc reas ing ly  

d isorganized  popula t ion  b r ings  on a  s t a t e  of psycho l o g i c a l  and phys io log ica l  

exhaust ion.  Human popula t ions  can endure heavy crowding and i t s  a s s o c i a t e d  

stress f o r  a  s h o r t  t ime,  With too  much p re s su re  from one ' s  surroundings,  i t  

i s  n a t u r a l  t o  s eek  escape.  

Escape is  usua l ly  i n  t h e  form of migra t ing ,  mutat ing o r  completely avs id-  

i ng  r e t u r n  t o  t h e  r e c r e a t i o n  a r e a  o r  a c t i v i t y .  Migrat ion i s  avoid ing  crowds 

"crane A. Pe t e r sen ,  An Appl ica t ion  of Water Recreat ion Capacity Stand- 
a rds  t o  Reservoi r  Development Planning, p. 30,  

l o 0 ~ i l l a  Aissa Alihan, S o c i a l  Ecology--A C r i t i c a l  Analysis ,  p. 5 7 .  
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Sy moving t o  a n o t h e r  l e s s  crowded a r e a  on t h e  l a k e ,  chang ing  from owe r e c r e a -  

t i o n  a c t i v i t y  t o  a n o t h e r ,  o r  w a i t i n g  f o r  t h e  w a t e r  a c t i v i t y  t o  d e c r e a s e  and 

then  resuming t h e  d e s i r e d  a c t i v i t y .  The change i n  a c t i v i t y  o r  w a i t i n g  can be  

on l a n d  o r  w a t e r  . 
Mutat ion i s  u s u a l l y  t h e  temporary t o l e r a n c e  of an  u n s a t i s f a c t o r y  r e c r e a -  

t i o n  e x p e r i e n c e .  However, muta t ion  can a l s o  be i n  a  p h y s i c a l  form such a s  

u s i n g  a  l a r g e r  b o a t  a n d / o r  motor t o  e f f e c t i v e l y  compete w i t h  o t h e r  u s e r s  of a 

w a t e r  body. Genera l ly ,  l a r g e r  b o a t s  tend t o  w i t h s t a n d  waves b e t t e r  t h a n  small 
"i, 

boacs ,  and l a r g e r  motors  p r o v i d e  g r e a t e r  c a p a b i l i t y  f o r  m i g r a t i n g ,  S a f e t y  and 

r e c r e a t i o n  s a t i s f a c t i o n  can  be  enhanced by t h i s  t y p e  of m u t a t i o n .  

I f  l a k e s  a r e  commonly crowded, some p e o p l e  w i l l  avo id  u s i n g  them and 

d r i v e  t o  a n o t h e r  less crowded l a k e  t h a t  may be  f a r t h e r  from t h e i r  home. I f  

no o t h e r  l a k e  i s  a v a i l a b l e ,  then peop le  may r e f r a i n  e n t i r e l y  from p a r t i c i p a t i n g  

i n  t h e  d e s i r e d  r e c r e a t i o n  a c t i v i t y .  

Crowding on a  w a t e r  body, whether  i t  i s  a p p a r e n t  o r  p e r c e i v e d ,  c o n t r i b u t e s  

t o  s t r e s s  which t r i g g e r s  a need t o  e s c a p e ,  The s a t i s f a c t i o n  d e r i v e d  from water-  

o r i e n t e d  r e c r e a t i o n  i s  h e a v i l y  dependent  on t h e  d e g r e e  o f  freedom which t h e  

water body and t h e  pursued a c t i v i t y  o f f e r .  The d e g r e e  of movement f reedom i s  

r e l a t e d  t o  t h e  d e g r e e  o f  freedom from c o m p e t i t i o n  w i t h  o t h e r  r e c r e a t i o n i s t s ,  

Temporal F a c t o r s  

Time i s  manipula ted by a d m i n i s t r a t i o n  and management t o  r e g u l a t e  t h e  

u t i l i z a t i o n  p e r i o d s  of w a t e r  r e s o u r c e s  f o r  r e c r e a t i o n  w i t h i n  s e a s o n a l  and 

d i u r n a l  b i m i t a t i o n s .  R e s t r i c t i o n s  can reduce  t h e  amount of t ime a wate r  body 

can be used f o r  r e c r e a t i o n ,  

Usua l ly ,  t h e  amount o f  d a y l i g h t  from s u n r i s e  t o  s u n s e t  w i l l  impose t i m e  

r e s t r i c t i o n s  on wate r  b o d i e s ,  Seasona l  changes  a l s o  l i m i t  t h e  amount s f  t i m e  

wa te r  bod ies  a r e  u t i l i z e d  f o r  v a r i o u s  r e c r e a t i o n  a c t i v i t i e s ,  For example, t h e  

s e a s o n a l  o c c u r r e n c e  of c o l d  weather  and w a t e r  l i m i t  t h e  water s k i i n g  p e r i o d .  

The t i m e  d u r i n g  which t h i c k  i c e  i s  a v a i l a b l e  f o r  s a f e  s k a t i n g ,  i c e  f i s h i n g ,  

o r  i c e  b o a t i n g  i s  i n f l u e n c e d  by t h e  s e a s o n a l  changes and t h e  d u r a t i o n  o f  t h e  

season ,  Marginal  s e a s o n a l  c o n d i t i o n s  u s u a l l y  r e q u i r e  a means of a d a p t a t i o n  

f o r  p a r t i c i p a t i o n  such as wear ing r u b b e r  s u i t s  f o r  water s k i i n g  o r  wet s u i t s  

f o r  scuba d i v i n g  t o  m a i n t a i n  body warmth, Not everyone i s  w i l l i n g  o r  a b l e  t o  

a d a p t  . 
The amount of t ime s p e n t  on wate r  a l s o  depends on t h e  a c t i v i t y ,  t h e  

p h y s i c a l  c o n d i t i o n  o f  t h e  i n d i v i d u a l s ,  and t h e  d e g r e e  of p h y s i c a l  a c t i v i t y  



involved. Because water s k i i n g  i s  among the  most phys i ca l ly  a c t i v e  s p o r t s ,  

few i n d i v i d u a l s  devote more than 69 percent  of t h e i r  boa t ing  time t o  water 

sk i ing ;  t h e  remaining time usua l ly  is  spent  p l easu re  c r u i s i n g  according t o  

Van Doren and Lentnek. 
10 1 

The e f f e c t i v e  capac i ty  of a  r e c r e a t i o n  s i t e  may be viewed a s  occurr ing  

wi th in  a  v a r i e t y  of time increments.  In  terms of t he  impact on r e c r e a t i o n  

u s e r s  of water  bodies  t h e  most important  increment of time appears t o  be t h e  

s h o r t  du ra t ion ,  almost ins tan taneous ,  s i t u a t i o n  when d e n s i t y  and/or i n t e n s i t y  

condi t ions  begin t o  induce nega t ive  r e a c t i o n s  among a l l  o r  p a r t  of t h e  u s e r s  

of an a r e a .  On t h e  o t h e r  hand, impact on t h e  resource  base  i s  probably b e s t  

measured on a  long-term b a s i s ,  For example, annual  u se  g ives  an i n d i c a t i o n  

of the  amount of use t h a t  a s i t e  must absorb over a  long per iod  of t ime, and 

i t  a l s o  g ives  an  i n d i c a t i o n  of t he  s i t e ' s  r egene ra t ive  p o t e n t i a l .  Thus, u s e r s  

a r e  inf luenced most by t h e  momentary condi t ions  which they experience and 

occurrences a t  t h e  l a k e  when they a r e  n o t  p re sen t  i s  of l i t t l e  concern t o  them, 

I n  c o n t r a s t ,  i t  is  l i k e l y  t h a t  t h e  momentary occurrence of very  crowded con- 

d i t i o n s  has l i t t l e  phys i ca l  impact on t h e  s i t e ,  bu t  even moderate use  over a 

long per iod  of t ime can d r a s t i c a l l y  a l t e r  t he  resource ,  

H a l l  has d iscussed  i n  d e t a i l  t he  p a t t e r n s  of human r e a c t i o n  t o  crowded 

cond i t i ons .  For H a l l ,  t h e  concept of "time" i s  more r e l e v a n t  a s  a  "space" 

concept than "area  . 1,102 I n  i n t e g r a t i n g  the  concepts of environmental c o n t a c t  

and time t h e  i d e a  o f  the "contact"  hour has  been proposed a s  a u n i t  of mea- 

surement. lo3 This u n i t  of measurement is a d e r i v a t i v e  of t h e  " v i s i t o r  day" 

which i s  a  measure of r e c r e a t i o n  use  t h a t  has been used by the  U ,  S, F o r e s t  

Serv ice  f o r  a  number of yea r s  f o r  s t a t i s t i c a l  purposes.  lo4 The unique f e a t u r e  

of both the  "contac t  hour" and the  " v i s i t o r  day," i n  c o n t r a s t  wi th  o the r  mea- 

s u r e s  of use  such a s  r e c r e a t i o n  v i s i t ,  is  t h a t  a  c l e a r e r  p i c t u r e  of t h e  s i g -  

n i f i c a n c e  of each v i s i t  i s  a v a i l a b l e  when t h e  time dimension i s  inc luded .  

''%an Doren, E.  S  . , and Lentnek, B. ,  A c t i v i t y  S p e c i a l i z a t i o n  Among Ohio's 
Recreat ion Boaters ,  pp. 296-315, 

l o 2 ~ d w a r d  T .  Ha l l ,  The Maddening Crowd, p . 30. 

l o 3 ~ a w r e n c e  L. Suhm, The Contact Hour Unit--New Tool f o r  Outdoor Recrea- 
t i o n  Planning,  p  . 58. . m ,  

I U 4  
U.  S, Recreat ion Advisory Council, A Uniform Method f o r  Measuring and 

Reporting Recrea t ion  Use of t h e  P u b l i c  Lands and Waters of t h e  United S t a t e s ,  
1965. 



When r e c r e a t i o n  "v i s i t s"  a r e  t a b u l a t e d ,  t h e r e  i s  no way o f  d i s t i n g u i s h i n g  

between t h e  pe rson  who s t a y s  f o r  a  week and a n o t h e r  who s t a y s  f o r  a n  h o u r .  

With t h e  c o n t a c t  hour  and t h e  v i s i t o r  day such d i f f e r e n c e s  a r e  c l e a r l y  

d i s c e r n i b l e .  

L i e b i g ' s  Law of Minimum 

A s  w e  have p r e v i o u s l y  n o t e d ,  a l t h o u g h  t h e  v a r i o u s  components of a  sys tem 

can be i s o l a t e d  and d i s c u s s e d  i n d i v i d u a l l y ,  i n  r e a l i t y  t h e  r o l e  of each  can- 

n o t  be unders tood  e x c e p t  i n  r e l a t i o n  t o  a l l  o t h e r  p a r t s .  Overpopulat ion and 

underpopula t ion  on a  w a t e r  body must be expressed  i n  r e l a t i v e  terms, No 

e s t i m a t e  of t h e  maximum l i m i t  of d e n s i t y  f o r  any human p o p u l a t i o n  can have 

meaning u n l e s s  t h e  l i m i t i n g  f a c t o r s  of r e s o u r c e s ,  technology,  and s t a n d a r d  

of l i v i n g  a r e  s p e c i f i e d .  
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For e s t i m a t i n g  t h e  c a r r y i n g  c a p a c i t y  of wa te r  

r e s o u r c e s ,  t h e  l i m i t i n g  " f a c t o r s "  have been c a t e g o r i z e d  as a d m i n i s t r a t i v e ,  

b i ~ l o ~ g f c a l ,  p h y s i c a l ,  s o c i a l ,  and temporal  t o g e t h e r  w i t h  t h e i r  i n t e r a c t i n g  

s u b f a c t e r s ,  The d e g r e e  of r e c r e a t i o n  u t i l i z a t i o n  impac t ing  a  wa te r  body a t  

any p a r t i c u l a r  moment i n  t i m e  i s  a r e f l e c t i o n  of an  e q u i l i b r i u m  between a l l  

t h e  f a c t o r s  i n f l u e n c i n g  t h a t  amount of u s e ,  These f a c t o r s  a r e  dynamic, and 

one which may be t h e  l i m i t i n g  f a c t o r  of use  a t  one t ime may n o t  be  l i m i t i n g  

u s e  a t  a n o t h e r  moment o f  t ime.  

T h i s  i n t e r a c t i v e  and i n t e r r e l a t e d  network,  a s  we have p r e v i o u s l y  n o t e d ,  

i s  a sys  tem, Lennard makes a p o i n t  worthy of n o t e :  

"The p r i n c i p l e  of homeos tas i s  h a s  t o  do w i t h  t h e  p e r m i s s i b l e  
range  of v a r i a t i o n  t h a t  may occur  among t h e  v a r i a b l e s  c o n s t i t u t -  
i n g  a sys tem s o  t h a t  t h e  sys tem s t i l l  r e t a i n s  i t s  i d e n t i t y  , . . 
The maintenance of homeos tas i s  r e q u i r e s  an  'ensemble of r e g u l a -  
t i o n s  t h a t  m a i n t a i n  v a r i a b l e s  c o n s t a n t  and d i r e c t  t h e  organism 
toward a  g o a l ,  "'lo6 

One p r o p e r t y  of any sys tem i s  in te rdependence  o r  o r d e r  i n  t h e  r e l a t i o n -  

s h i p s  among t h e  components, B i o l o g i c a l  and s o c i a l  sys tems  e x h i b i t  t e n d e n c i e s  

toward e q u i l i b r i u m  (homeos tas i s ) .  These h o m e o s t a t i c  t e n d e n c i e s  a r e  p r o c e s s e s  

w i t h i n  t h e  sys tem,  wherein  some d e f i n i t e ,  d e f i n a b l e  o r d e r  among t h e  component 

p a r t s  i s  main ta ined  such  as t h e  v a r i a b l e s  i n  t h e  sys tem r a n g e  between s p e c i -  

f f a b l e  l i m i t s .  The tendency toward homeos tas i s  i n  a  sys tem is  r e v e a l e d  through 

t h e  s t a b i l i t y  of a sys tem o r  o f  t h e  v a r i a b l e s  w i t h i n  t h e  sys tem,  

l Q 5 ~ e e  R. Dice,  Man's Na ture  and N a t u r e ' s  Man, p .  120 ,  
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H. L a  Lennard, P a t t e r n s  i n  Human I n t e r a c t i o n ,  



L i e b i g ' s  law of t h e  minimum, a  b a s i c  p r i n c i p l e  i n  ecology, may be used 

t o  de f ine  t h e  means by which t h i s  equi l ibr ium i s  e s t a b l i s h e d .  This  law s t a t e s  

t h a t  t h e  occurrence and func t ioning  of an organism i s  l i m i t e d  by t h a t  essen- 

t i a l  environmental f a c t o r ,  o r  combination of f a c t o r s ,  which i s  p r e s e n t  t o  t h e  

l e a s t  f avo rab le  e x t e n t .  lo7 Di t ton ,  i n  applying t h i s  law t o  r e c r e a t i o n a l  

a s p e c t s  of water  r e sou rces  use,  planning and development, i n d i c a t e s  t h a t  t he  

provis ion  of water  resources  f o r  r e c r e a t i o n  use  i s  l i m i t e d  t o  t h e  e x t e n t  t h a t  

one of fou r  descr ibed  f a c t o r s  occurs  t o  t h e  l e a s t  favorable  e x t e n t .  
10 8 

~ i e b i g ' s  law appears  t o  apply t o  t h e  f i v e  f a c t o r s  i d e n t i f i e d  i n  t h e  review, 

which p a r t i a l l y  inf luence  t h e  degree of r e c r e a t i o n  use a  water  body r e c e i v e s ,  

D i t ton  f u r t h e r  observes t h a t  t h e  a p p l i c a t i o n  of t he  law of minimum impl ies  

t h a t  r e c r e a t i o n  resource  development, planning and use  involve a  system of 

interdependent  phys i ca l ,  e co log ica l ,  chemical,  b i o l o g i c a l ,  hyd ro log ica l ,  

e s t h e t i c ,  s o c i a l ,  phys io log ica l ,  economic, h i s t o r i c ,  and p o l i t i c a l  i n p u t s .  
10 9 

Optimum planning,  development and use  depends upon an understanding of t h i s  

i n t e r r e l a t e d  system. 

Crowding, which usua l ly  has  a  nega t ive  va lue  f o r  water-or iented r ec rea -  

t i o n ,  can occur on land ,  i n  the use of f a c i l i t i e s ,  o r  on t h e  water .  I f  t h e  

land and f a c i l i t i e s  a r e  adequate,  then t h e  crowding may occur on wa te r ,  It 

is  a t  t h e  p o i n t  of reaching s a t u r a t i o n  on t h e  r e c r e a t i o n  use of water  t h a t  

She l fo rd ' s  law of t o l e rance  appears  t o  app ly  causing t h e  popula t ion  t o  become 

s e l f - l i m i t i n g .  

Odum quotes  Shelford as fol lows:  

"The presence and success  of an organism depends upon t h e  complete- 
ness  of a  complex of cond i t i ons .  Absence o r  f a i l u r e  of an organism 
can be con t ro l l ed  by t h e  q u a l i t a t i v e  o r  q u a n t i t a t i v e  de f i c i ency  or  
excess  w i th  r e spec t  t o  any one of s e v e r a l  f a c t o r s  which may approach 
the  l i m i t s  of t o l e r ance  f o r  t h a t  organism."l1° 

l o 7 ~ .  P o  Odum, Fundamentals of Ecology, pp. 88-89. 

lo81n D i t t o n ' s  view t h e  r e c r e a t i o n a l  u se  of water  p r imar i ly  depends upon 
these  f a c t o r s :  (1) ex i s t ence  of r equ i r ed  amounts of water  a t  a  s p e c i f i c  p o i n t  
i n  time, ( 2 )  phys i ca l ,  chemical,  b i o l o g i c a l ,  and e s t h e t i c  q u a l i t i e s  of t h e  
water ,  (3)  t he  e x t e n t  of compa t ib i l i t y  between r e c r e a t i o n  and o t h e r  mul t ip le -  
purpose uses ,  and ( 4 )  l e g a l  imp l i ca t ions  involved i n  determining p u b l i c  r i g h t s  
and access  t o  use a v a i l a b l e  wa te r ,  

l o 9 ~ o b e r t  B.  Di t ton ,  The I d e n t i f i c a t i o n  and C r i t i c a l  Analysis  of Se l ec t ed  
L i t e r a t u r e  Dealing wi th  t h e  Recreat ion Aspects of Water Resource Use, Planning 
and Development, p a  4 6 .  

ILU 
E. P .  Odum, Fundamentals of Ecology, p .  89 .  



Other  e c o l o g i c a l  p r i n c i p l e s  which may b e  r e l e v a n t  t o  crowding t o l e r a n c e  

i n c l u d e :  (1) organisms may have a wide range  of t o l e r a n c e  f o r  one f a c t o r  and 

a narrow r a n g e  f o r  a n o t h e r ,  (2) organisms w i t h  wide ranges  of t o l e r a n c e  f o r  

a l l  f a c t o r s  are l i k e l y  t o  b e  most wide ly  d i s t r i b u t e d ,  (3) when c o n d i t i o n s  are 

n o t  optimum f o r  a  s p e c i e s  w i t h  r e s p e c t  t o  one e c o l a g i c a l  f a c t o r ,  t h e  l i m i t s  

of  t o l e r a n c e  may be  reduced w i t h  r e s p e c t  t o  t h e  o t h e r  e c o l o g i c a l  f a c t o r s ,  and 

(4)  t h e  l i m i t s  o f  t o l e r a n c e  and t h e  optimum range  f o r  a p h y s i c a l  f a c t o r  o f t e n  

wary g e o g r a p h i c a l l y  (and a l s o  s e a s o n a l l y )  w i t h i n  t h e  same s p e c i e s ;  i . e , ,  

organisms a d j u s t  t h e i r  r a t e  f u n c t i o n s  t o  l o c a l  c o n d i t i o n s ,  
111 

A p p l i c a t i o n  of e c o l o g i c a l  laws and p r i n c i p l e s  such as L i e b i g ' s  l aw of 

t h e  minimum and S h e l f o r d ' s  law of t o l e r a n c e  may c o n t r i b u t e  t o  a  g r e a t e r  under-  

s t a n d i n g  of t h e  n a t u r e  of t h e  s u p p l y  ( t h e  w a t e r  r e s o u r c e )  and t h e  n a t u r e  of 

demand ( t h e  r e c r e a t i o n  p a r t i c i p a n t )  which we a r e  t r y i n g  t o  accommodate, It 

i s  obvious  t h a t  t h e  r e s o u r c e  and t h e  r e s o u r c e  u s e r s  i n t e r a c t  i n  complex ways,  

The ev idence  t h a t  v a r i o u s  c a p a c i t i e s  a r e  be ing  reached  o r  exceeded i s  o f t e n  

s u b t l e ,  An u n d e r s t a n d i n g  of t h e i r  r e l a t i o n s h i p s ,  w i t h  t h e  h e l p  of e c o l o g i c a l  

laws and p r i n c i p l e s ,  m y  p r o v i d e  g u i d e l i n e s  and means f o r  r e c o g n i z i n g  c r i t i -  

c a l  s tate of t h e  p e o p l e  f i r s t  and t h e  r e s o u r c e  second,  An i n d e f i n i t e  number 

of " c a p a c i t i e s "  may b e  b reached  b e f o r e  a p e o p l e  o r  r e s o u r c e  problem becomes 

a c u t e ,  

Accomplished Car ry ing  Capac i ty  Research 

One o f  t h e  most s t r i k i n g  a s p e c t s  o f  t h e  l i t e r a t u r e  i s  t h e  g r e a t  amount 

t h a t  h a s  been w r i t t e n  abou t  c a r r y i n g  c a p a c i t y  i n  c o n t r a s t  t o  t h e  meager amount 

of e m p i r i c a l  r e s e a r c h  t h a t  h a s  been done on t h e  s u b j e c t .  S t a n d a r d s  and c r i t e r i a  

f o r  c a r r y i n g  c a p a c i t y  a r e  q u i t e  common, b u t  w i t h o u t  e x c e p t i o n  t h e s e  s t a n d a r d s  

a r e  based on i n t u i t i o n  and rule-of-thumb judgments r a t h e r  t h a n  on r e s e a r c h .  

Some o f  t h e s e  s t a n d a r d s  i n v o l v e  c e r t a i n  assumptions  which have n o t  been 

t e s t e d  e m p i r i c a l l y  t o  see i f  t h e y  a r e  t r u e .  

A  few of t h e  s t u d i e s  i n  which t h e  i n v e s t i g a t o r s  a c t u a l l y  d i d  f i e l d  work 

on t h e  s u b j e c t  of r e s o u r c e  and u s e r  c a r r y i n g  c a p a c i t y  w i l l  now b e  d e s c r i b e d  

and e v a l u a t e d  . 

llk. P .  Odum, Fundamentals of Ecology, p a  90.  




































