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RECREATION CARRYING CAPACITY AND W I L D  RIVERS: 

A CASE STUDY OF THE hIIDDLE FORE; OF THE SALMON* 

by 

E. Bruce Godfrey and Robert L.  Peckfelder** 

The use of America's r ivers ,  lakes, forests  and open space by recreation- 

ists has increased significantly during the past decade. The demand for  use 

of these resources by alternative users has also increased during t h i s  period. 

These often conflicting pressures have and w i l l  continue t o  precipitate national 

and local legislat ive action. l'wo of the most important pieces of national leg- 

i s l a t ion  that  have affected the use of resources are the Wilderness 

Act cf 195 ?l ~ 2 2  :h, ;Lid a116 aconzc Rivers I\,ct ol" 1968.2 

:One of the eight3 instant wild r ivers  designated by the Wild and Scenic 

Rivers A c t  was the Eliddle Fork of the Salmon River. The Middle Fork, the original 

"river of no return", i s  born at  the confluence of Marsh and Bear Valley Creeks : 

some twenty miles northeast of Stanley, and flows northward for  about 100 miles 

* Paper presented a t  the a n ~ u a l  meetings of the Western Agricultural 
Economics Associ.aticn, Logan, Utah, July 25, 1972. A.E. Series 124. The authors 
are indebted t o  Russell Withers, Edgar Nichalson and Karl Lindeborg fo r  the i r  
c r i t i c a l  review of an ear l ier  draf t  of t h i s  paper. 

** Assistant Professor of Agricultural and Forest Economics and Graduate 
Assistant, University of Idaho, bloscor~, Idaho. 

1. Public Law 88-577. 

2. Public Lziw 90-542. 

3. The act  designated the following as "instant" wild rivers: Clearwater 
bliddle Fork, Idaho; Eleven Point, Missouri; Feather, California; Rio Grande, 
New blexico; Rope, Oregon; Saint Croix, hiinnesota and Wisconsin; Jliddle Fork 
Salmon, Idaho; and the Kolf, \\Tisconsin. There were also designated 27 "study1'; 
r ivers .  



@ through one of America's deepest gorges to  join the min stem of the Salmon 

below Shoup. It is a fast-flowing stream with numerous rapids and f a l l s .  

Stretches of re la t ive  calm, horcever, can "ease one t o  sleep" before the next 

I ser ies  of rapids greets the-unsuspecting f loater .  The lower 80 miles of the r ive r  

is par t  of the Idaho Primitive Area. ?he fast-flowing, re la t ive ly  pure and 

primitive character is t ics  of the  r iver  has nude it a national a t t rac t ion  fo r  

recreat ionists  . River runners, hunters, f ishermen, sightseers,  and backpackers 

conmonly confront the rugged confines of the area during the short summer season 

when snow packs allow access. 

I Until the mid 1 9 4 0 ' s ~  only a limited nmber of hunters, prospectors, t rap-  

pers, and fishermen used the area (13). In 1959, the Forest Service constructed 

a road t o  the upper reaches of the r ive r  tha t  opened the area up and allowed 
I 1 

I 

1 prsa a substantial  increase in recreational use. For example, between 1962 and 1971 
u 

the number of Middle Fork f loa tcrs  increased more than f ive times (Table 1 ) .  

Table 1 

m e r  of Pliddle Fork f loaters  

Source : U. S. Forest Service 
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year 

1962 

1963 

1964 

1965 

1966 

year 

1967 

1968 

1969 

1970 

1971 

number 

625 

580 

755 

1260 

1260 

number 

1299 

1529 

1868 

3028 

3178 



8 
The large increase in recreational use on the Middle Fork has helped gen- 

erate  considerable concern on the par t  of the Forest Service regarding the in- 

pact of t h i s  use on the environment of the area. Should use be limited? I f  

So, when, how, and why? In an e f fo r t  t o  provide some insight in to  these matters 

a study was in i t i a t ed  in 1970 t o  determine the recreational carrying capacity of 

the Middle Fork. This paper presents some of the preliminary resul t s  of that 

studdy. 

Applicable Constraints 

In an ef for t  t o  es tabl i sh  what constraints might necessitate l imiting use 

the l eg i s l a t ive  and s tatutory ac ts ,  physical environment and desires of users 5 

were considered. 

0 Legal 

Wild and Scenic Rivers Act. 

The Wild and Scenic Rivers Act provides some general guidelines tha t  goven 

the use of "systemn r ive r s .  In addition t o  the constraints that there sha l l  

be no dams or  i m p o ~ ~ d m e n t ~  constructed on "system" r ivers  in the future and the 

6 general statement concerning the reasons why a r ive r  is t o  be included i n  the 

system, the a c t  s t a t e s  f ia t :  

4 .  This study is par t  of a Wild and Scenic Rivers study project that is 
being funded througll the Water Resources Research Ins t i tu te  a t  the University of 
Idaho. The resul t s  reported hereafter  must be regarded as preliminary a s  a l l  
of the research on t h i s  subproject has not,  t o  date, been completed. 

5. Tl~e only users  surveyed thus f a r  have been "river runners". This group 
of users represents the la rges t  nurr~ber of recreation days and i s  probably con- 
centrated on a smaller portion of area t h  are a l l  other types of users. There- 
fore,  primary emphasis w i l l  be placed on these users i n  t h i s  paper. 

6 .  Section 1-b,  Public Law 90-542. 



Each component of the national wild and scenic r ive r s  system 
sha l l  be administered i n  such a manner a s  t o  protect and enhance the 
values which caused it t o  be included in said system without, inso- 
f a r  a s  is  consistent therewith, l imiting other uses that do not sub- 
s t an t i a l ly  interfere with public use and enjoyment of these values. 
In such administration prirrary emphasis shall be given t o  protecting 
i ts  es the t ic ,  scenic, h is tor ic ,  archeologic, and sc ien t i f i c  features.  
Management plans for  any such component may establ ish varying degrees 
of intensi ty for  its protection and development, based on the special 
a t t r ibu tes  of the area.7 

Wilderness A c t .  

The Wild and Scenic Rivers A c t  provides that "Any portion of a component of 

the national wild and scenic r ivers  system that is within the national wilderness 

preservation system,. . ."* shall be subject t o  the provisions of both ac ts .  Most 

o f  the Middle Fork l i e s  within the primitive area of Idaho and is therefore 

governed by the Wilderness A c t .  This ac t  s t a t e s  that these lands sha l l  be pro- 

e tected such tha t  the area re ta ins  

". . . i ts primeval character and influence, without permanent improve- 
ments or  human habitation, which is protected and managed so as  t o  
preserve its natural conditions and which (1) generally appears t o  
have been affected primarily by the forces of nature, with the im- 
p r i n t  of man's work substant ial ly  unnoticeable; (2) has oatstanding 
opportunities for  solitude or  a primitive and unconfined type of 
recreation. . . "9. 

These ac ts  provide the basic legis lat ion upon which federal administrators 

must develop ru les  to  govern the use of these areas. These ac t s  provide only 

general guidelines and leave considerable discretion t o  agency administrators. 

This broad power and limited guidelines have resulted in problems of interpreta-  

t ion.  For example; How much of an imprint is  small ( a i r s t r ips ,  cabins, foot- 

7. Section 10a. Public Law 90-542. 

8. Section lob. Public Law 90-542. 

9. Section 2-C.  Public Law 88-577. 



prints)?; Flow many people can use an area and maintain solitude? ; What is wilder- 

ness character?. 

The most basic resources of the area, upon which a l l  other resources inti- 

mately depend, are water and soi l .  The limited amount of work concerning the qual- 

i t y  of the Middle Fork indicates that it is one of the cleanest and purest streams 

of i ts  size hohn t o  man. The existence of numerous sandbars and the turbidity 

of the stream in the early spring indicate, however, that considerable erosion 

exists in the area. 

The Middle Fork drainage provides food and shelter for  numerous species of 

f i sh  and wildlife. Sightings of bear, elk,  deer, Rocky bbuntain goats, Big Horn 

I 

i sheep, mountain lion, eagles, and other types of wildlife are not uncommon. The 

r EIiddle Fork is a inajor spawning growids ?or salmon and steelhead. In addition, 

a c r i t i c a l  cutthroat fishery exists in the area. The presence of these resources 

and their  present use suggests a number of problems, however. Are any of the species 

being harvested a t  a rate that w i l l  cause them to  become exTinct? Are any of the 

species "unique"? Would the loss of any species substantially affect the 

environment totheextent  that a "unique" ecosystem would be destroyed? I s  man's 

use of the area having an "undue" impact on wildlife, f lora or fauna? Are use 

levels approaching a c r i t i ca l  zone? If so, is limiting use the only solution? 

How large is man's impact on these resources? 

User Desires 

In addition to  the institutional and ecological or physical constraints 

the desires of users must be determined and evaluated. 



A sample of Middle Fork floaters were personally interviexed last s m e r  (1971) 

and a mail questionnaire was sent to registrants after the 1971 floating season. 

These quc~tiomaircs provided: (1) relevant socio-economic information, (2) an 

assessment of users' attitudes concerning alternative management opportunities, 

and (3) an estimate of satisfaction of floaters with their FIiddle Fork ex~erience. 10 

The major reasons given by floaters for "running" the river were solitude, 

scenic attractions, primitive atmosphere, and the white water adventure. Other . 

reasons were also given, but the above represented the most commonly listed reasons 

given as well as those that were most consistently indicated as being 'Very 

important". These desires closely correspond to the criterion outlined in the 

Wild and Scenic Rivers and Wilderness Acts as being important to the recreational 

use of these areas. Furthermore, the combination of these attributes makes a. 

float trip down the Middle Fork a memorable and possibly unique experience. 

Given the above desires several questions concerning use could be asked. 

Are use levels at a rate that the satisfaction of users is being diminished 

due to congestion externalities? If so, what user groups are being affected and 

to what extent? Can these congestion problems be eliminated by means other than 

limiting total use? Where are congestion problems occurring? Are some user groups 

affected more by these problems than are other groups? Is the satisfaction of 

users being adversely affected by evidence of use by other users? If so, \ihere, 

how, in what way, and to what extent? 

The Impact of Recreatio~lal Use on the Middle Fork 

Environnlental or physical problems 

One of the first impacts of increasing numbers of recreationists is on the 

Middle Fork continues to be the accumulation of garbage and debris. This resulted 

L( 10. Additional detail concenling the n;ethodologies used will be found. in 
the thesis that is being written by Peckfelder. 



@ i n  the Porcst Service establishing a r ive r  patrol  t o  pick up garbage. This oper- 

a t ian,  however, became increasingly d i f f i c u l t  a s  the pounds of garbage collected 

grew a t  a Caster r a t e  than did the number of people (figure 1) - -unt i l  1971 when 

a carry out regulationl1 was instigated. In addition the collection of t h i s  l i t t e r  

represented a substantial  expense and most (93%) of the people we sampled 

strongly objected - .  t o  finding l i t t e r .  Furthermore, the most common evidence of 

environmental degradation on the Middle Fork l i s t e d  by respondents was l i t t e r .  

Thus, there is suf f ic ient  reason t o  believe that t h i s  represents a problem tha t  

might constrain fur ther  use of the Middle Fork. 

One of the inportant a c t i v i t i e s  of r ive r  runners is fishing and the specie 

tha t  has been most heavily harvested on the bliddle Fork is cutthroat.  The r a t e  

of harvest has been so great on t h i s  re la t ive ly  rare ,  indiginous sub-species,' t ba t  

the Idaho Fish and Game Department inst igated a catch, with barbless hooks, 

and release regulation on the Middle Fork i n  an e f fo r t  t o  prevent i ts extinction. 

While the cutthroat f ishery has been heavily harvested, the inaccessabili ty 

of the bliddle Fork has helped cause a chronic problem of heavy use of winter 

rangelands by big game. Most of the area i s  covered with snow from mid-October 

t o  the l a s t  of April. Furthermore, the upper portion of the r ive r  is  covered wit11 

conifers and the lower portion is characterized by rock canyon walls tha t  generally 

r i s e  ver t ica l ly  from the r iver .  This has caused most use t o  occur i n  the area be- 

tween Indian and Bernard--Short Creeks. Most of t h i s  pressure is  by deer and 

has resulted i n  an evolutionary change i n  the habitat  from browse t o  a grass type. 

These events have resulted in heavy winter k i l l s  of deer- and substantial  increases 

i n  e lk  numl>ers (6, 14). The f i s h  and game department has allowed two deer t o  be taken 

11. ?'his did nct  eliminate ,211 of the problems because some f loa te r s  f0m.d 0 it more convenient t o  dump garbage in the few available p i t  t o i l e t s  (or river?) 
rather  than carry it out. Furthermore, t h i s  regulation has been hard to  enforce. 



Figure 1. h M e r  of people and Pounds of l i t t e r  -1 collected 
by patrol  boats Fork of the Salmon. 

Source: U.S. Forest Service 



0 fro~n t h i s  area for  over a decade, but t h i s  has had a re la t ive ly  small impact 01, 

the deer population. This relatively untapped resource provides an opportunity 

for large illcreases in hunter use, but accessabili ty has and w i l l  continue t o  l j , , , i . t  

use. 

Recreational use on most other resources i s  re la t ive ly  minor with a few 

exceptions. The c l i f f  - l ike  s t ructure of the lower Middle Fork coupled with 1 1 ~ ; ~ ~ ~  

camping demands by f loaters  lxs made firewood and campsites scarce and has 

resulted i n  substantial  arr3urits of trampling i n  some areas. 

User Interactions 

Middle Fork f loa ters  were asked t o  indicate the positive and negative 

of the i r  t r i p .  I t  was f e l t ,  a p r io r i ,  that f loa ters  were experiencing problcllIs 

of congestion and tha t  the use of the r iver  by other users was adversely affect, 

' 0  L ing the sat isfact ion of sonle koritcrs.  Some of the areas that were f e l t  t o  bc 

r 

\ important sources of confl ict  included large par t ies ,  time of use, campgrounds, 

aesthetics and confl icts  between d i l fe rent  user types. 

Size of party 

Approximately 70 percent of the sampled f loa ters  employed the services 

a comercia1 o u t f i t t e r  t o  run the r iver .  Some of these par t ies  gain considerable 

size--some p a t i e s  have been as  lnrgc as 125 people. I t  was f e l t ,  a p r io r i ,  1 . 1 ~ ~ ~  

this i+rould bc one of the ~ i o s t  inportant problems as the concentration of large 

nw;bers of people cn a -pall a i m  lo r  a re la t ive ly  short period of time can result 

in serious s i t e  deterioration, u:e CYCV available "hiding placet1, and re su l t  in 

considerable displeasure for f 103: c r s  seeking a primitive secluded experience. I !ow- 

ever, most resporldents G I ~  tl:c 1.o i l q:lesticnnnirc indicated tha t  the s i ze  of party 

was not a c r i t i c a l  prol~lc!~l a t  prcscllt tinlc, but 63 percent did f ee l  tha t  

party s i ze  shoulLl kc li:,,; lc 'd  111 t1.c i~i t i l rc .  



Time of use 

More than 80 percent of a l l  respondents floated the r ive r  during the month 

of July. Several reasons may be given for  th i s .  As the level of the r iver  de- 

c l ines ,  the number of boats tha t  can safely f loa t  the r iver  from Daggar Fal ls  

declines. This requires most f loa ters  t o  f l y  into the limited number of access 

points downstream wit11 subsequent increases i n  t r i p  costs.  This tends t o  limit 

the effective floating period, on the Middle Fork, t o  the period when the road 

t o  Daggar Fal l s  is opzned ( la te  June), t o  ear ly August when the flow a t  Daggar 

, .. Fal ls  drops below the level  of safety.  Part of t h i s  t o t a l  possible period of 

use is  effectively eliminated, however, by p e r i d s  of high water, and has resulted 

i n  the Forest Service imposing a "no f loat"  period during these c r i t i c a l  per- 

iods. 
b 

i 
hbt only i s  use concentrate(! dl~rin_g t!?? m a ~ t h  of Ju*, b ~ t  T L : ~  s z z ~ l e  i ~ d i -  

cates  tha t  there may be an additional problem of weekend vs weekday launch times, 

which re su l t s  in peak periods of use during the week. 

I f  the time of use could be more evenly dis tr ibuted,  a substantial  increase 

i n  recreaticn days could be sustained with l i t t l e  i f  any increase i n  the probabil- 

i t y  of f loa ters  meeting each other. For example, i f  we assume tha t  each party is 

limited t o  ten people and tha t  boats are  allowed t o  s t a r t  a t r i p  every 3/4 of a 

mile and i f  a l l  boats maintained t h i s  spacing, the number of recreation days 

during July would be more than double present use levels.  I f  these same launch- 

f loa t  time intervals  were maintained throughout August and assuming tha t  a l l  

August f loa ters  s t a r t  a t  Indian Creek, the t o t a l  recreation days could be increased 

from the approximate 16,000 recreation days (3,178 people x 5 days per person) 

taken in 1971 t o  more than 69,000 recreation days (1,280 people per day in July 

i ,I + 960 per day in August). 



0 Several factors would tend t o  eliminate the poss ib i l i ty  of t h i s  occurring. 

F i r s t ,  t h i s  large increase could have an impact on the physical resources of the 

area such tha t  it would be impossible, under existing laws, t o  maintain vegetative 

cover and have "the imprint of man's work substantially unnoticeable". Second, 

most f loa ters  would be e i the r  unable or unwilling t o  maintain the arb i t ra ry  3/4 

mile l imitation. hlany f loa ters  l i k e  t o  "case out1' rapidswhile  others do not;  

some f loa ters  l i k e  t o  s t a r t  a t  the crack of dawn and stop when they can no longer ', 

see, while others prefer to  take a l iesure ly  pace. Third, campgrounds along the 

r ive r  are  not dis tr ibuted such that the above could be maintained. 

Campgrounds 

One of the most disturbing factors  tha t  may af fec t  theexperience of 

f loa ters  would occur i f  they were forced t o  camp with other par t ies .  For example, 

0 54% of the s a p l e d  f loa ters  indicated tilat camping with other par t ies  wouiii ifbother 

them a lot"  and an additional 32 percent indicated tha t  it would '%other them a 

l i t t l e "  with most other respondents expressing the a t t i tude  that it "would not 

matter". 

The lower portion of the Fliddle Fork i s  re la t ive ly  narrow and the number of 

available o r  sui table  campsites i s  limited--especially whefi high water covers 

many of the sandbars that are used during t h e . l a t t e r  par t  of the f loat ing season. 

A limited number of areas along the r i v e r  might conceivably be developed fo r  

campgrounds; but i f  these areas were developed, man's imprint would not remain 

small. Furthermore, many f loa ters  (34%) indicated they would "en j oy" having 

no developed f a c i l i t i e s  and only 19% indicated tha t  it would "bother them". 

Thus, the avai labi l i ty  of campgrounds, especially on the lower portion of the 

r ive r ,  may be the l imiting constraint to  f loa ter  use i n  the future. 

0 



0 I f  use can be more evenly dis tr ibuted through time, the ava i l ab i l i ty  of 

campgrounds may not be a l imiting factor ,  but during some c r i t i c a l  periods 

f'popularf' campsites take on most of the "f~gitive~'-~~common propertyff aspects of 
< 

natural resources such as  the fishery and o i l  pools. The common property charac- 

t e r i s t i c s  of these campgrounds may provide suff icient  ex terna l i t ies  t o  necessitate 

public action. 

Aesthetics 

Any use of an ecosystem w i l l  r e su l t  in sone change. Some changes are  re la-  

t ive ly  small while others a re  great enough tha t  the resources are  e i ther  destroyed 

(used beyond the i r  c r i t i c a l  zone) or are  made undesirable. Some of these aspects 

may be overcome by planting an area t o  more r e s i l i an t  species, f e r t i l i z a t i o n  

and watering (5, 8) . These al ternat ives may, however, make the area l e s s  desir-  

0 able or  be too cost ly on the bliddle Fork. 

blost bliddle Fork f loa te r s  (98% of those sampled) indicated tha t  one of the 

major reasons for  f loat ing was t o  observe the scenic at t ract ions of the area. 

Eighty percent of the respondents also indicated tha t  seeing evidence of substan- 

t i a l  amounts of use would %otherw them (30% indicated that it would "bother them 

a lot").  Thus, the leg is la t ive  guidelines--manfs imprint should be minor--as 

well a s  the desires of most f loa ters  indicate that  use levels  should be suf- 

f i c j en t ly  low that  recreational use does not resul t  i n  eas i ly  recognized "wear 

and tear" on an area. This is one aspect tha t  w i l l  require additional study, 

but preliminary evidence suggests tha t  a t  the present time most areas are  not being 

used tha t  heavily--once the problems of l i t t e r ,  t ha t  were indicated e a r l i e r ,  are  

allevizted. 



0 conflict with other user tipes 

Lucas (11) f~und  in the Boundary Naters Cance area that  canoeists objected 

to  encoulltering motorboats. 1t was f e l t ,  early in the study, that these types 

of conflict may also exist in the )fiddle Fork area, ~~~t f l o a t e r s  (53%) , holce\'er, 

indicated that  it ' k ~ u l c h l  t i p a t t e r l t  if they saw other types of u se r s .  In addi- 

tion 26% indicated tht they would Menjoyll seekg other types of users and only 

4% indicated that it ~ o u l d  ''bother them a lotlt, 

the of reasons bhy fiddle Fork floaters may not object t o  seeing other 

types of users is  that few other users are encountered by f l oa t i ng  par t ies*  The 

only exception to this  general mle is in the vichity of Daggar Fal ls  where Sal-  

Tlon fishemen tend to Congregate during Salmon and steelhead Most other 

areas are so inaccessable that other types of users are not The im- 

pact of f loaters  on the ~ a t i s f ~ ~ t i ~ ~  of other 72Ser so.ouFs ~~y be I arge, however 
0 

(If these other Users were surveyed they my strongly object, especially f isher-  

men, to  encountering floaters, If th i s  was true it would correspond to the 

types of reactions found by Lucas which indicated that objected more 

to motorboaters than did motorboaters object to an encounter with canoeists (11) 

The desires the Users, the legal or statutory a d  the impact 

of rn on the ecosystem Serve as the basis upon which the recreational ca rv ing  

capacity of an area can be determined. Each of these criterion or constraint 

areas w i l l  not, in  general, be affected equally by various levels of use. For 

example, sonle level of Use m y  be such that the desires of users are not being 

adversely affected, but th is  level my be so great that the ecosystem is being 

irreversibly altered; or bLPact on the ecosystem may be s m l l  but the sa t i s -  

faction of Users is being adversely affected by user problems such as congestion 

or l i t t e r .  Thus, the rccrcntiollal carving capacity dcpfids upon the deterninn- 



0 t ion  of what is or  may constrain use and what means, i f  any, can be used t o  change 

or a l t e r  these constraints.  

Recreational Carrying Capacity 

The leg is la t ive  guidelines a s  outlined i n  the Wild and Scenic Rivers and 

Wilderness Acts suggest that the use of the EIiddle Fork is t o  be of a "primitive" 

nature. The desires  of present Eliddle Fork f loa ters  also suggest tha t  use should 

be of a wilderness or  primitive type. h'hat does t h i s  mean, however, with respect 

t o  carrying capacity? \$fiat const i tutes  the carrying capacity of the Middle Fork? 

Wagar (17) has suggested tha t  "Recreational carrying capacity is the level  

of recreational use an area can withstand while providing a sustained level  of 

'quality". Other defini t ions recreational carrying capacity (7, 9 ,  10) have 

also emphasized the need to  maintain a sustained level  of quality.  What level 

the user experience? I s  a "sustained high level  of quality" implied i n  the goals 

05 society or in legis la t ive  guidelines? 

The Wild and Scenic Rivers and Wilderness Acts infer  tha t  a "high quality" 

experience is t o  be achieved i n  these areas and emphasis is placed on maintain- 

ing t h i s  qual i ty  fo r  use by future generations. Thus, one must determine what 

constitutes a "quality" experience for  users on the Middle Fork before its 

capacity can be established. This, however, as outlined below, i s  not an easy 

task. 

Physical constraints 

As recreational use increases several things can and have occurred tha t  may 

l f f ec t  the qual i ty  of physical resources and thus a 'bliddle Fork experience". 



As outlined above, fishing pressure has been so great c-. .:.r cutthroat 

t r o u t f i s h e r y  that a catch and release regulation to  prevent fur ther  exploitation 

has been instigated. Thus, fo r  those f loa ters  who enjoy fishing, the qual i ty  

of t h e i r  e-xperience in  t o t a l  may have decreased as a r e su l t  of t h i s  heavy use. 

The use of campgrounds by recreational users can a lso  have a detrimental 

e f fcc t  on area f l o r a  and fauna (12). Some campsites along the Middle Fork are 

probably used t o  the extent tha t  t h e i r  vegetation has been al tered by recrea- 

t ion i s t s .  We have l i t t l e  evidence t o  date, however, that use has been great enougll 

as t o  make man's imprint on campgromd use noticeable only t o  a few f loa ters  

( less  than one percent of those sampled). 

Are the desires  of users the only cr i te r ion ,  however, that  must be considered 

when evaluating capacity and the impact of man on these "primitive" ecosystems? 

In short,  no! I f  use levels  are  such that the "qualities" of the ecosystem are  

being destroyed, the legislativt? guidelines s t a t e  tha t  use levels s l i ~ d l d  be 

a l te red  so th-at the qua l i t i e s  of these areas should be maintained for  future 

generations; but any use of an ecosystem resu l t s  in some change. When use levels 

are  high enough, however, tha t  the "c r i t i ca l  zone" of some resource(s) is being 

approached such tha t  i t s  nature o r  qual i ty  is being i rreversibly changed, 

then decreases in the level  of use may be required. Furthermore, use of an 

area may not 11ecd t o  decline i n  t o t a l  but use of some areas (e.g. campsites or  

launching areas) ray require a l te ra t ions  in use ra tes .  These cl~anges m y ,  

howcver, a l t e r  the sa t i s fac t ion  and qual i ty  of the t r i p  experienced by some 

users. 

User interactions 

As the number of users increase, the sa t i s fac t ion  of other users may increase, 

decrease, or  remain the s ~ m e  depending upon the sign of any consumption exter- 
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n a l i t i e s  tha t  may exis t  (2). One of the major reasons why use of some primitive 

areas has been limited by regulation i s  due t o  external diseconomies of con- 

sumption among various users. Lucas (11.) for  example, found tha t  canoeists 
.V b, 

in the Boundary Katers' Canoe area objected t o  seeing motorboaters. Likewise, 

most bliddle Fork f loa ters  (78% of those sampled) preferred to see no other 

par t ies  and a majority f e l t  t ha t  use should be regulated a t  the present time 

(58%) as well as  in the future (64%). Furthemore, approximately 25% of the 

respondents f e l t  tha t  some areas were presently too crowded. Does the existence 

of these external diseconomies, however, const i tute  necessary and suf f ic ient  

reasons to  l imi t  use? 

Buchanan and Stubblebine (2) and Randall (15, 16) have outlined the neces- 

sary conditions f o r  an increase in social  welfare when consumption externa l i t ies  

0 
exis t .  Briefly, they indicate tha t  one person must be doing harm (benefit) 

t o  another and tha t  the person being ha~med (benefited) does not have control 

over the f i r s t  person's action. This is the f i r s t  and most essent ial  condition. 

The harm (benefit) ,  however, must be great enough tha t  the person being harmed 

(benefited) desires t o  modify the behavior of the person(s) in f l i c t ing  the harm 

(benefit) by some social ly accepted means; i . e . ,  the external i ty  must be relevant 

(2). Furthermore, there must be the opportunity for  "gains from trade" for  the net  

social  benefit  t o  increase. Thus, users may note o r  complain of crowded con- 

d i t ions  but t h i s  does not jus t i fy  l imiting use- - i t  is only when these conf l ic t s  

become Pareto--relevant tha t  social  benefit  can increase by some change in the 

use pattern.12 Thus, the addition of another f loa te r  on the Middle Fork may 

1 2 .  These conditions are analogous t o  the old problem i n  range management 
of whether the gain per animal or  the gain per acre is t o  be maximized by grazing. 

0 



decrease the sa t i s fac t ion  (u t i l i t y )  of existing f loa ters ,  but h i s  increase i n  

sa t i s fac t ion  (u t i l i t y )  may be greater than the decreased sa t i s f ac t ion  of present  

users. This const i tutes  the m j o r  "problem areaft  tha t  must be evaluated before 

use can be jus t i f iab ly  limited--froin the aser interact ion point of view. 

Summary and Cc;lclusions 

Recreational carrying capacity i s  not a simple concept. I t  depends upon 

(1) the goals t o  be achieved (often expressed by l eg i s l a t ion ) ,  (2) the des i res  

of users and (3) the ecological-physical constraints of the environment. I t  

is  unlikely that - a carrying capacity exists for  any area because of the various 

constraints and how they might be altered. 

Our study of the hliddle Fork is  the beginning s tep of a l a rge r  study t'nat 

may out l ine the constraints that may ultimately l i m i t  use of the  btiddle Fork. 

0 We have found tha t  consumption externnlit ies exist for  s e x  ~ e e s  (e.g. c29;- 
Y 

ground and launch s i t e s )  and tha t  l i t t e r i n g  is  a chronic ~ r o b l e m  i n  t h i s  r e l a t i v e l y  

primitive environment. There is  also reason t o  believe t h a t  some campsites may 

be used so heavily tha t  t h e i r  vegetative cover r ay  become a l t e r e d  and tha t  some 

wi ld l i fe  species a re  being heavily harvested (cutthroat t rou t )  while other species 

(deer) could be harvested more heavily, b h y  of the problems of use might be 

eliminated by a be t t e r  dis t r ibut ion of use, but fur ther  increases in use may 

ultimately be limited by: (1) the a b i l i t y  of f lo ra  and fauna t o  withstand use 

and (2) the ava i l ab i l i t y  of canipsitcs, especially on the lower portion of the 

r ive r ,  while keeping the "imprint of man" re la t ive ly  r n o t i c e a b l e .  

As recreational use continues to  grow, it w i l l  become increasingly importarlt 

t o  develop rileaningful c r i t e r i a  upon which to  base the concept of recreation carry-  

ing capacity. Our study does not develop these c r i t e r i a  but only i l l u s t r a t e s  

0 
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the problems tha t  a r i s e  when ecological, economic and legal  concepts are  involved 

i n  the solution of a relevant problem. I t  a l so  i l l u s t r a t e s  the f ac t  that problems 

of hcavy use do not a f fec t  a l l  variables equally. Thus, the development of models, 

testi l lg of hyyotlesas tha t  have been generated from the resul t s  of our study and 

the solution to  t h i s  problem w i l l  await further study. Recreational carrying 

capacity studies may be of greatest  importance, i n i t i a l l y ,  t o  areas where a 

"quality" experience is  desired (7, 9 ) ;  but it may be important i n  other areas 

(e. g. swimming pools ancl urban parks) where few, i f  any, legal or  s tatutory 

guidelines ex i s t ,  bhere suf f ic ient  low cost  land limits the development of addi- 

t ional  f a c i l i t i e s ,  and where a rationing system does not limit use. Economists, 

l i ke  most other discipl ines,  have not addressed themselves to  the proble~n of inten- 

s ive recreztion. This is  ancl w i l l  remain a f r u i t f u l  area for  the pract ical  as  

0 well as  the theoretical eco~omist  fo r  a nim.ber of years t o  coxe. 
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