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RECREATION CARRYING CAPACITY AND WILD RIVERS:
A CASE STUDY OF THE MIDDLE FORK OF THE SALMON#*

by
E. Bruce Godfrey and Robert L. Peckfelder**

The use of America's rivers, 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 this period.
Thesé often conflicting pressures havevandbwill continue to precipitate national
and local legislative action. 1Two of the most important pieces of national leg-
islation that have affected the use of western resources are the Wilderness
Act of 10611 o2 tho Wild and Scenic Rivers Act of 1968. 2

‘One of the eight3 instant wild rivers designated by the Wild and Scenic

Rivers Act was the Middle Fork of the Salmon River. The Middle Fork, the original

"river of no return", is 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 at the annual meetings of the Western Agricultural

Economics Association, Logan, Utah, July 25, 1972. A.E. Series 124. The authors

are indebted to Russell Withers, Edgar Michalson and Karl Lindeborg for their
critical review of an earlier draft of this paper.

*% Assistant Professor of Agricultural and Forest Economics and Graduate

Assistant, University of Idaho, Moscow, Idaho.
1. Public Law 88-577.

2. Public Law 90-542.

3. The act designated the following as "instant'" wild rivers: Clearwater
Middle Fork, idaho; Eleven Point, Missouri; Feather, California; Rio Grande,
New Mexico; Rogue, Oregon; Saint Croix, Minnesota and Wisconsin; Middle Fork
Salmon, Idaho; and the Wolf, Wisconsin. There were also designated 27 ''study'';
rivers.
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through one of America's deepest gorges to join the main stem of the Salmon

below Shoup. It is a fast-flowing stream with numerous rapids and falls.
Stretches of reiative calm, however, can 'ease one to sleep' before the next
series of rapids greets the unsuspecting floater. The lower 80 miles of the river
is part of the Idaho Primitive Area. The fast-flowing, relatively pure and
primitive characteristics of the river has made it a national attraction for
recreationists; River runners, hunters, fishermen, sightseers, and backpackers
commonly confront the rugged confines of the area during the short sumer season
when snow packs allow access.

Until the mid 1940's, only a limited mumber of hunters, prospectors, trap-
pers, and fishermen used the area (13). In 1959, the Forest Service constructed
a road to the upper reéches of the river that opened the area up and allowed
a substantial increase in recreational use. For example, between 1962 and 1971

the number of Middle Fork floaters increased more than five times (Table 1).

Table 1

Number of Middle Fork floaters

year number year number
1962 625 1967 1299
1963 580 1968 1529
1964 753 1969 1868
1965 1260 1970 3028
1966 1260 1971 3178

Source: U.S. Forest Service




The large increase in recreational use on the Middle Fork has helped gen-
erate considerable concern on the part of the Forest Service regarding the im-
pact.of this use on the environment of the area. Should use be limited? If
so, when, how, and why? In an effort to provide some insight into these matters
a study was initiated in 1970 to determine the recreational carrying capacity of
the Middle Fork. This paper presents some of the preliminary results of that

study.4

Applicable Constraints

In an effort to establish what constraints might necessitate limiting use
the legislative and statutory acts, physical environment and desires of users®

were considered.

Legal
Wild and Scenic Rivers Act.

The Wild and Scenic Rivers Act provides some general guidelines that govern
the use of "system" rivers. In addition td_the constraints that there shall
be no dams or impoundments constructed on "system" rivers in the future and the
general statement concerning the reasons6why a river is to be included in the

system, the act states that:

4. This study is part of a Wild and Scenic Rivers study project that is
being funded through the Water Resources Research Institute at the University of
Idaho. The results reported hereafter must be regarded as preliminary as all
of the research on this subproject has not, to date, been completed.

5. The only users surveyed thus far have been “‘river rumners', This group
of users represents the largest number of recreation days and is probably con-
centrated on a smaller portion of area than are all other types of users. There-
fore, primary emphasis will be placed on these users in this paper.

6. Section 1-b, public Law 90-542.
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Each component of the national wild and scenic rivers system
shall be administered in such a manner as to protect and enhance the
values which caused it to be included in said system without, inso-
far as is consistent therewith, limiting other uses that do not sub-
stantially interfere with public use and enjoyment of these values.
In such administration primary emphasis shall be given to protecting
its esthetic, scenic, historic, archeologic, and scientific features.
Management plans for any such component may establish varying degrees
of intensity for its protection and development, based on the special
attributes of the area.’

Wilderness Act.
The Wild and Scenic Rivers Act provides that "Any portion of a component of
the national wild and scenic rivers system that is within the national wilderness

II8

preservation system,...'"” shall be subject to the provisions of both acts. Most

-of the Middle Fork lies within the primitive area of Idaho and is therefore

governed by the Wilderness Act. This act states that these lands shall be pro-
tected such that the area retains

"...its primeval character and influence, without permanent improve-

ments or human habitation, which is protected and managed so as to

preserve its natural conditions and which (1) generally appears to

have been affected primarily by the forces of nature, with the im-

print of man's work substantially unnoticeable; (2) has outstanding

opportunities for solitude or a primitive and unconfined type of

recreation..."9,

These acts provide the basic legislation upon which federal administrators
must develop rules to govern the use of these areas. These acts provide only
general guidelines and leave considerable discretion to agency administrators.

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

tion. For example; How much of an imprint is small (airstrips, cabins, foot-

7. Section 10a. Public Law 90-542.
8. Section 10b. Public Law 90-542.
9. Section 2-C. Public Law 88-577.
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prints)?; How many people can use an area and maintain solitude?; What is wilder-

ness character?.

thsical

The most basic resources of the area, upon which'all other resources inti-
mately depend, are water and soil. The limited amount of work concerning the qual-
it} of the Middle Fork indicates that it is one of the cleanest and purest streams
of its size known to man. The existence of numerous sandbars and the turbidity
of the stream ih the early spring indicate, however, that considerable erosion
exists in the area.

The Middle Fork drainage provides food and shelter for numerous species of
fish and wildlife. Sightings of bear, elk, deer, Rocky Mountain goats, Big Horn
sheep, mountain lion, eagles, and other types of wildlife are not uncommon. The
Middle Fork is a major spawning grounds for salmon and steelhead. In addition,

a critical 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 at a rate that will cause them to become extinct? Are any of the |
species "unique'? Would the loss of any species substantially affect the
environment to the extent that a "unique' ecosystem would be destroyed? Is man's
use of the area having an "undue' impact on wildlife, flora or fauna? Are use
levels approaching a critical 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 interviewed last summer (1971)
and a mail questionnaire was sent to registrants after the 1971 floating season.
These questionnaires 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 Middle Fork experience.10

The major reasons given by floaters for '"running" the river were solitude,
scenic attractions; primitive atmosphere, and the white water advgnture. 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 umique 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, where,
how, in what way, and to what extent?

The Impact of Recreational Use on the Middle Fork

Environmental 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

10, Additional detail concerning the methodolégies used will be found in
the thesis that is being written by Peckfelder.



in the Forest Service establishing a river patrol to pick up garbage. This oper-
ation, however, became increasingly difficult as the pounds of garbage collected
grew at a faster rate than did the number of people (figure 1)--until 1971 when

a carry out regulation11 was instigated. In addition the collection of this litter
represented a substantial expense and most t93%) of the people we sampled

strongly objected to finding litter. Furthermore, the most common evidence of

environmental degradation on the Middle Fork listed by respondents was litter.
Thus, there is sufficient reason to believe that this represents a problem that
might constrain further use of the Middle Fork.
One of the important activities of river runners is fishing and the specie
that has been most heavily harvested on the Middle Fork is cutthroat. The rate
of harvest has been so great on this relatively rare, indiginbus sub-species, that
the Idaho Fish and Game Department instigated a catch, with barbless hooks,
and release regulation on the Middle Fork in an effort to prevent its extinction.
While the cutthroat fishery has been heavily harvested, the inaccessability
of the Middle Fork has helped cause a chronic problem of heavy use of winter
rangelands by big game., Most of the area is covered with snow from mid-October
to the last of April. Furthermore, the upper portion of the river is covered with
conifers and the lower portion is characterized by rock canyon walls that generally
rise vertically from the river. This has caused most use to occur in the area be-
tween Indian and Bernard--Short Creeks. Most of this pressure is by deer and
has resulted in an evolutionary change in the habitat from browse to a grass type.
These events have resulted in heavy winter‘kills of deer and substantial increases

in elk numbers (6, 14). The fish and game department has allowed two deer to be taken

11. This did not eliminate all of the problems because some floaters found
it more convenient to dump garbage in the few available pit toilets (or river?)
rather than carry it out. Furthermore, this regulation has been hard to enforce.
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Figure 1. Number of people [;:] and Pounds’ of litter collected

by patrol boats on the Middle Fork of the Salmon.
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from this area for over a decade, but this has had a relatively small impact op
the deer population. This relatively untapped resource provides an opportunity
for large increases in hunter use, but accessability has and will continue to Limit
use.
Recreational use on most other resources is relétively minor with a few

exceptions. The cliff-like structure of the lower Middle Fork coupled with hcuyy,

‘éémping demands by floaters has made firewood and campsites scarce and has

resulted in substantial amounts of trampling in some areas.

User Interactions

Middle Fork floaters were asked to indicate the positive and negative aspectyg
of their trip. It was felt, a priori, that floaters were experiencing probleng
of congestion and that the use of the river by other users was adversely affcct.-
ing the satisfaction of scme floaters. Scme of the areas that were felt to be
important sources of conflict included large parties, time of use, campgrounds,

aesthetics and conflicts between different user types.

Size of party
Approximately 70 percent of the sampled floaters employed the services of

a commercial outfitter to run the river. Some of these parties gain considerab] o

size--some parties have been as large as 125 people. It was felt, a priori, tia

this would be one of the most important problems as the concentration of large
numbers of people cn a cmall area for a relatively short period of time can result
in serious site deterioration, use cvery available "hiding place', and result in
considerable displeasure for floaters sccking a primitive secluded experience, How-
ever, most fespondents on the mail uesticnnaire indicated that the size of barty
was not a critical problem at the present time, but 63 percent did feel that

party size should Le limitod in the future.
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Time of use

More than 80 peréent of all respondents floated the river during the month
6f July. Several reasons may be given for this. As the level of the rivef de-
clines, the number of boaté that can safely float the river from Daggar Falls

declines. This requires most floaters to fly into the limited number of access

‘points downstream with subsequent increases in trip costs. This tends to limit

the effective floating period, on the Middle Fork, to the period when the road

fo Daggaf Falls is opened (late June), to early August when the flow at Daggar
Falls drops below the level of safety. Part of this total possible period of

use is effectively eliminated, however, by periods of high water, and has resulted
in the Forest Service imposing a "no float'" period during these critical per-
iods.

Not only is use concentrated during the month of July, but cur sample indi-
cates that there may be an additional problem of weekend vs weekday launch times,
which results in peak periods of use during the week.

If the time of use could be more evenly distributed, a substantial increase
in recreafion days could be sustained with little if any increase in the probabil-
ity of floaters meeting each other. For example, if we assume that each party is
limited to ten people and that boats are allowed to start a trip every 3/4 of a
mile and if all boats maintained this spacing, the number of recreation days
during July would be more than double present use levels. If these same launch-
float time intervals were maintained throughout August and assuming that all
August floaters start at Indian Creek, the total recreation days could be increased
from the approximate 16,000 recreation days (3,178 people x 5 days per person)
taken in 1971 to more than 69,000 recreation days (1,280 people per day in July
+ 960 per day in August).
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Several factors would tend to eliminate the possibility of this occurring.
First, this large increase could have an impact on the physical resources of the
area such that it would be impossible, under existing laws, to maintain vegetative
cover and have 'the imprint of man's work substantially unnoticeable'. Second,
most floaters would be either unable or unwilling to maintain the arbitrary 3/4
mile limitation., Many floaters like to ''case out' rapids while others do not;
some floaters like to start at the crack of dawn and stop when they can no longer -
see, while others prefer to take a liesurely pace. Third, campgrounds along the

river are not distributed such that the above could be maintained.

Campgrounds
One of the most disturbing factors that may affect the experience of

floaters would occur if they were forcéd to camp with other parties. For ex;mple,
54% of tiie sampled floaters indicated tnat camping with other parties would ‘bother
them a lot" and an additional 32 percent indicated that it would 'bother them a
little" with most other respondents expressing the attitude that it "would not
matter'. |

The lower portion of the Middle Fork is relatively narrow and the number of
available or suitable campsites is limited--especially when high water covers
many of the sandbars that are used during the. latter part of the floating season.
A limited number of areas along the river might conceivably be developed for
campgrounds; but if these areas were developed, man's imprint would not remain
small. Furthermore, many floaters (34%) indicated they would '‘enjoy' having
no developed facilities and only 19% indicated that it would 'bother them".
Thus, the availability of campgrounds, especially on the lower portion of the

river, may be the limiting constraint to floater use in the future.
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.If use can be more evenly distributed through time, the availability of
campgrounds may not be a limiting factor, but during some critical periods
"popular'' campsites take on most of the ''fugitive''-'‘common property'' aspects of

.
natural resources such as the fishery and oil pools. The common property charac-
teristics of these campgrounds may provide sufficient externalities to necessitate:

public action.

Aesthetics

Any use of an ecosystem will result in some change. Some changes are rela-
tively small while others are great enough that the resources are either destroyed
(used beyond their critical zone) or are made undesirable. Some of these aspects .
may be overcome by planting an area to more resiliant species, fertilization
and watering (5, 8). These alternatives may, however, make the area less desir-
able or be too costly on the Middle Fork.

Most Middle Fork floaters (98% of those sampled) indicated that one of the
major reasons for floating was to observe the Scenic attractions of the area.
Eighty percent of the respondents also indicated that seeing evidence of substan-
tial amounts of use would 'bother" them (30% indicated that it would 'bother them
a lot'"). Thus, the legislative guidelines--man's imprint should be minor--as
well as the desires of most floaters indicate that use levels should be suf-
ficiently low that recreational use does not result in easily recognized "wear
and tear' on an arca. This is one aspect that will require additional study,
but preliminary evidence suggests that at the present time most areas are not being
used that heavily--once the problems of litter, that were indicated earlier, are

alleviated.



13

Conflict with other user types

Lucas (11) found in the Boundary Waters Cance aréa that canoeists objected
to encountering motorboats, It was felt, early in the study, that these types
of conflict may also exist in the Middle Fork area. Most floaters (53%), however,
indicated that it "wouldn't matter' if they $aw other types of users. In addi—
tion 26% indicated that they would "enjoy" seeing other types of users and only

[«

% indicated that it would '"hother them a lot'".

One of the reasons why Middle Fork floaters may not object to seeing other
types of users is that few other users are encountered by floating parties. The
bnly exception to this general rule is in the vicinity of Daggar Falls where Sal-.
‘mon fishermen tend to congregate during Salmon and Steelhead rumns. Most other
areas are so inaccessable that other types of users are not encountered. The im-

. ' ?act of floaters on the satisfaction of other user groups mzy be large. however.
) If these other users were surveyed they may strongly object, especially fisher-
ﬁen, to encountering floater_s. If this was true it would correspond to the
types of reactions found by Lucas which indicated that canoeists objected more
to motorboaters than did motorboaters object to an encounter with canoeists (11).
The desires of the users, the legal or statutory guidelines and the impact
of man on the"ecosystem serve as the basis upon which the recreational carrying
capacity of an area can be determined. Each of these criterion or constraint
areas will not, in general, be affected equally by various levels of use. For
example, scme level of use may be such that the desires of users are not being
adversely affected, but this 1evel may be so great that the ecosystem is being
irreversibly altered; or man's impact on the ecosystem may be small but the satis-
faction of users is being adversely affected by user problems such as congestion

or litter. Thus, the recreational carrying capacity depends upon the determina-
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tion of what is or may constrain use and what means, if any, can be used to change

or alter these constraints.

Recreational Carrying Capacity

The legislative guidelines as outlined in the Wild and Scenic Rivers-and
Wilderness Acts suggest that the use of the Middle Fork is to be of a "primitive"
nature. The desires of present Middle Fork floaters also suggest that use should
be of a wilderness or primitive type. What does this mean, however, with respect
to carrying capacity? What constitutes the carrying capacity of the Middle Fork?

Wagar (17) has suggested that ''Recreational carrying capacity is the level

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

‘Quality”. Other definitions of recreational carrying capacity (7, 9, 10) have

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

of quality, however, is to be sustained? What might change the "quality" of
;he user experience? Is a ''sustained high level of quality" implied in the goals
éf society or in legislative guidelines?

The Wild and Scenic Rivers and Wilderness Acts infer that a '"high quality"
experience is to be achieved in these areas and emphasis is placed on maintain-
ing this quality for 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, is not an easy

task.

Physical constraints

As recreational use increases several things can and have occurred that may

affect the quality of physical resources and thus a '™iddle Fork experience'.



15

As outlined above, fishing pressure has been so great c» (e cutthroat
trout fishery that a catch and release regulation to prevent further exploitation
haslbeen instigated. Thus, for those floaters who enjoy fishing, the quality
of their experience in total may have decreased as a result of this heavy use.
The use of campgrounds by recreational users can also have a detrimental
effect on area flora and fauma (12). Some campsites along the Middle Fork are

probably used to the extent that their vegetation has been altered by recrea-

tionists. We have little evidence to date, however, that use has been great enough

as to make man's imprint on campground use noticeable only to a few floaters
(less than one percent of those sampled).

Are the desires of users the only criterion, however, that must be considered
when evaluating capacity and the impact of man on these 'primitive" ecosystems?
In short, no! If use levels are such that the '"'qualities' of the ecosystem are
being destroyed, the legislative guidelines state that use levels should be
altered so that the qualities of these areas should be maintained for future
generations; but any use of an ecosystem resuits in some change. When use levels
are high enough, however, that the 'critical zone' of some resource(s) is being
approached such that its nature or quality is being irreversibly changed,
then decreases in the level of use may be required. Furthermore, use of an
arca may not need to decline in total but use of some areas (e.g. campsites or
launching areas) may require alterations in use rates. These changes may,
however, alter the satisfaction and quality of the trip experienced by some

users.

User interactions

As the number of users increase, the satisfaction of other users may increase,

decrease, or remain the same depending upon the sign of any consumption exter-
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nalities that may exist (2). One of the major reasons why use of some primitive
areas has been limited by regulation is due to external diseconomies of con-
’sumption among various users. Lucas (11) for example,quund that canoeists

in the Boundary Watefs'Canoe aréa objected to séeiﬁé‘hg£6rboaters. Likewise,
most Middle Fork floaters (78% of those sampled) preferred to see no other
parties and a majority felt that use should be reguiated at the present time
(58%) as well as in the future (64%). Furthermore, approximately 25% of the
respondents felt that some areas were presently too crowded., Does the existence
of these external diseconomies, however, éonstitute necessary and sufficient
;easons to limit use?

Buchanan and Stubblebine (2) and Randall (15, 16) have outlined the neces;
sary conditions for an increase in social welfare when consumption externalitiés
exist. Briefly, they indicate that one person must be doing harm (benefit)
ﬁo another and that the person being harmed (benefited) does not have control
6ver the’firét person's action, This is the first and most essential condition,
The harm (benefit), however, must be great enough that the person being harmed
(benefited) desires to modify the behavior of the person(s) inflicting the harm
(benefit) by some socially accepted means; i.e., the externality must be relevant
(2). Furtherhore, there must be the opportunity for ''gains from tfade" for the net
social benefit to increase. Thus, users may note or complain of crowded con-
ditions but this does not justify limiting use--it is only when these conflicts
become Pareto--relevant that social benefit can increase by some change in the

use pattern.12 Thus, the addition of another floater on the Middle Fork may

12. These conditions are analogous to the old problem in range management
of whether the gain per animal or the gain per acre is to be maximized by grazing.
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decrease the satisfaction (utility) of existing floaters, but his increase in

satisfaction (utility) may be greater than the decreased satisfaction of present

users. This constitutes the major "problem area' that must be evaluated-before

use can be justifiably limited--from the user interaction point of view.

Summary and Ccnclusions

Recreational carrying capacity is not a simple concept. It depends upon
(1) the goals to be achieved (often expressed by legislation), (2) the desires
of users and (3) the ecological-physical constraints of the environment. It
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 Middle Fork is the beginning step of a larger study that
may outline the constraints that may ultimately limit use of the Middle Fork.
We have fbund that consumption externalities exist for scme zreas (9-81 camp-
ground and launch sites) and that littering is a chronic problem in this relatively
primitive environment. There is also reason to believe that some campsites may
be used so heavily that their vegetative cover may become altered and that some
wildlife épecies are being heavily harvested (cutthroat trout) while other species
(deer) could be harvested more heavily. Many of the problems of use might be
eliminated by a better distribution of use, but further increases in use may
ultimately be limited by: (1) the ability of flora and fauna to withstand use
and (2) the availability of campsites, especially on the lower portion of the
river, while keeping the "imprint of man" relatively unnoticeable.

As recreational use continues to grow, it will become increasingly important

- to develop meaningful criteria upon which to base the concept of recreation carry-

ing capacity. Our study does not develop these criteria but only illustrates
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the problems that arise when ecological, economic and legal concepts are involved
in fhe solution of a relevant problem. It also illustrates the fact that problems
of heavy use do not affect all variables equally. Thus, the development of models,
testing of hypotheses that have been genefated from the results of our study and
the solution to this problem will await further study. Recreational carrying
capacity studies may be of greatest importance, initially, to areas where a
"quality' experience is desired (7, 9); but it may be important in other areas
(e.g. swimming pools and urban parks) where few, if any, legal or statutory
guidelines exist, where sufficient low cost land limits the development of addi-
tional facilities, and where a rationing system does not limit use. Economists,
like most other disciplines, have not addressed themselves to the problem of.inten~
sive recreation. This is and will remain a fruitful area for the practical as

well as the theoretical economist for a number of years to come.
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