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Introduction to Study

The basic problem of finding ways of .quantifying costs and benefits
of a protected area such as a Nationals parkls not new. Conservationists
have always faced this problem in trylng to determine the values of con- |
servation and express these values in language meaningful to the public
and higher level decision makers. While advocates of alternative. programs
and projects have been able to show quantifiable economic values to be
derived from othepr land uses, it has always been difficult for the con-
servationist tp establish monetary values for esthetics, fauna and flora
conservation, culture, etc. It is commonly accepted that these values *
exist but there has been little success in gquantifying them. '

‘In the developing countries, the lack of recognition of these
values often makes it difficult for the conservationist to gain govern~ :.
mental support in establishing and managing national parks and other

-"prbtected areas. -

Tt is still not generally accepted that the conservation of the
natural and cultural resources and the utilization of these pesources
for socially beneficial purposes such as outdoor recreation merit equal
treatment politically and economically with public health, education and
similar accepted non-economic activitieg and conservationists and environ-
mentalists must continue to search for ways to quantify such values and
present more defendable'arguments in favor of environmental conservation.

This work does not pretend to establish a_formula. for-measuring -
the numerous 1ntang1b1e values -that-are-related to national parks.

The documqnt will only describe various costs and benefits related
to such areas and present a collection of information relevant to
these costs and benefits in some parks and reserves in Latin America.
The information may hopefully assist the conservationist, govermment
o?ficials, land managers and the public to better evaluate and make deci-
sions concerning conservation.

It should also be noted that costs and benefits or inputs aand out-
puts have a somewhat different use in this paper than is commonly utiliz-
ed. Thus rural development, investment opportunities, employment
opportunities, etc. are considered benefits or outputs, while land °
use conflicts . planning, lands etc. are considered inputs or costs.
This will be pointed out in the various chapters.

An attempt was made to gather the data concerning benefits and
costs from a statistically correct sampling of Latin American parks and
reserves which could be used to document the value of setting aside
protected areas. However, as described in the following chapter on
data collecting, this was not successful.

With this in mind it is hoped that the information presented will
serve some useful purpose in the effort to more effectively manage
Latin America's cultural and natural resources.
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Statistical base and collection of data

The major reason for the deviation of this study from the original
intentions of making it a comparative cost analysis study is the almost
nonexistence of relevant statistical data in most countries of the Latin
American Region.

One problem is that each country utilizes a different budgetary
system and consequently gimilar program activities such as protection or
visitor services are oftem placed in a broad budgetary categories such
as administration or personnel, which makes it impossible to determine
with accuracy how much was actually spent in any givem program. For
this reagon it has beesn practically impossible to compare budgets
between different countries or at times even between different parks
within the same country.

Another problem is that the statistical information for several
items of interest in this study do not exist in most of the countries.

Some of the data given are also based on rough estimates by govern-
ment officilals and may be inexact. The collection of data was there-
fore reduced to gathering the information that was available in each par-
ticular cgse.

The gathering of data had to be undertaken whenever possible and
in connection with other travel purposes. The sample cbtained can there~
fore not be considered a random sample, nor systematical, and it is
obvipusly biased in many cases. Any stratification of the parks is not
congidered feasible due to the vast difference in the kinds of manage-
ment, the differences in the natural, financial and human resources
available as well as numerous other factors. The results and their
groupings should therefore only be considered as a collection of infor-
mation without statistical proof.
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GENERAL INTRODUCTION TO THE LATIN AMERICAN NATIONAL PARK SYSTEM

1. Background

Although the natirnal parks idea was introduced to Latin America
in the earlv rnineteen hundreds when the first conservation movement
was developing and wnich was shortly after followed by the creation
of several parks, it has not been until recent years that there has
been a significant expangion of national park programmes in the region.

The rapid destruction and loss of unique features and ecosystems
has prompted several parks to be established during the last decen-
nium. As a result of the growing interest in the conservation of the
continent's natural and cultural heritage, national parks or equivalent
veserve projects are now included in several of the Latin American
national development programmes.

2. Gecgraphic distribution

The present distribution of National Parks according to the
United Nations List of National Parks and equivalent reserves which
is prepared by the IUCN (International Union for Conservation of
Nature and Natural Resources) is shown on Map N° 1.

3. Costs and Benefits

The establishment and management of a national park obviously
requires certain costs. It also produces benefits and prdducts.
Several of the benefits (and certain costs) are considered to be
economically intangible; that is, they are impossible or difficult
to measure. Examples of such intangible benefits are protected
outstanding landscapes, protected cultural traditions or archaeo-~
logical ruins. '

There are many who feel that all benefits are, in the last
analysis, intangible, bacause they eventually deal with man's
satisfaction. The term “tangible’, then, refers to our ability
to measure the benefits.

However, the intangible benefits considered in this paper are
very real and often visible through other sectors, perhaps not
separate but as integral parts of other benefits. Such is the case
with scenery and its relationship to tourism, genetic materials and
their relationship with science, or recreation and its relationship
with public health and wellbeing. Due to the difficulty of measuring
these values, they are often owerlocked by politicians, government
leaders, as well as the general public in Latin Amerieca.

This study will attemrt to point-out some of the costs and benefits
of conserwing certain areas as national parks or as similar manage-
ment units.
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4, HNational Parks and Reserves

There is a great variation in physical make up as well as in the
reasons for the establishment of the national parks of the region.

The objectives of some national parks and reserves in Latin
America are given in Table N© 1.

According to accepted international criteria, a national park
should have an unaltered ecosystem represented together with other
natural features or phenocmena of high scientific or aesthetic value.
It should also have a protected matural zone of at least 1000 ha.
together with a sufficiently large budget, to efficiently protect
the resource.

The concept of a2 national park is however often understood in a
context different from the most commonly accepted international
definition by Latin American Govermment leaders, legislators and the
general public. Enabling legislation is also often vague as to the
definition and purposes of national parks. Therefore, one may find
areas which are created as national parks and comprise only a few
hectares, scmetimes complately man-made or altered, or that permit
uses incompatible with international criteria.

In fact, few national parks in Latin America meet all interna-
tional criteria particularly regarding the administrative, organi-
zational and protective aspects.

Equivalent reserves is a term used for areas that fulfill the
requivements of national parks in so far as having general protection,
size in excess of a certain minimum and the protected status adequa~
tely maintained, They differ from national parks in that they are
either strict nature reserves where general visitation is not permit-
ted or are protected by other than centrzl government authority.
There are prelatively few of these areas, and they often vary in mana-
gement from one nation to another due to the lack of international
criteria. A list of Latin American National Parks and Equivalent
Reserves according to the U.N. List, and their size is given in
Appendix N 1,
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Table N° 1%

Major objectives for establishment of some

national parks and reserves in Latin Amerieca

National Park

Objectives for establishment

Santa Rosa National Park
Costa Rica

Volcan Poas National Park
Costa Rieca

Tayrona National Fark
Colombia

Salamanca Nat. Park
Colombia

Henpri Pittier Nat. Park
Venezuela

Canaima National Park
Venezuelg

El Avila National Park
Venazuela

Guatopo National Park
Venezuela

Archipelage Los Roques N,P.
Venezuela

Iguazu National Park

Argentina

Nahuel Huapi Nat. Park
Argentina

Tikal National Park
Guatemala

3
The Table may not be complete

Protection of historic feature and
ecozones

Protection of geologic features and
eCozZone

Protection of ecozone, scenery and
archaeclogical features

Protection of birds and mangroves
Protection of watersheds and flera and
fauna

Protection of watershed, scenery
and unique features

Protection of watershed, scenery
and recreation area

Protection of watersheds, flora and
fauna

Protection of marine and island
ecosystems

Protection of unique feature.
tourism, and protection of flora
and fauna

Protection of scenery and recreation/
tourism cpportunities

Protection of archaeological ruins

(continues)



Hational Park

Objectives for establishment

Manu National Park
Peru

Pampa Galeras Reserve
Peru

Pacaya Reserve
Peru

Santa Teresa Nat. Park
Uruguay

Tijuca National Park
Brazil

Las Orchideas Nat. Park
Colombia

Galapagos Island Nat. Park
Ecuador

Protection of ecozones and genetic
resources

Protection of vicufia for survival
of specie and utilization

Protection of wildlife and fish
production potential

Protection of historic ruins,
and recreation aveas

Protection of recreation areas
and scenery

Protaction of wild orchids and
other flora species

Protection of unique endemic flora
and fauna



TEE COMPREHENSIVE COSTS OF ESTABLISHING AND OPERATING WATIONAL PARKS AND
RESERVES IN LATIN AMERICA

i. Human resources

In the context of this paper, the perscmnel or human rescurces neces-
sary for the management and operation of national parks or reserves is
considered a cost or input, different from the salary costs.

National parks have a relatively complex management structure in-cor-
porating planning, administration, visitor services and protection. If
effective management is to be obtained it requires the necessary personnel
input. However, because of the general lack of funds in Latin America and
insufficient trained personnel, ideal requivements are seldom met. This
usually has severe effects on hoth the protection of rescurces and the
provision of necessary visitor services. Adeguate protection programs have
therefore not yet been established in even the most intensively managed
parks. For example, Santa Rosa National Park in Costa Rica, considered
one of the best managed in Central America has not been able to fully
protect some wildlife species against poachers and E1l Avila National Park
in Venezuela, one of the most intensively guarded parks has a constant
problem with infractors.

Table N° 2 shows the total numbers of employees, annual visitation,
visitors per employee, park size in hactares and hectares per employee in
a sample of Latin American national parks. There is a serie of factors
which are determinants of personnel requirements. These include the park
attraction, the infrastructure, human pressure and specific resource
protection needs of the area.

Parks located far from urban centers usually receive fewer visitors
and consequently need a lowzr personnel input. Only a very strong public
park attracticn upsets this tendency in some few national parks on the
continent.

A further comparison of the figures in Table N° 2 with visitors per
employee in the U.S.A. shows that in 1971 there were 16,129 visitors per
employee in the U.S. park system. This is a considerably greater number
of visitors per employee than found in Latin America parks. It might
be assumed that with increased development and provision of services
such as in the established system of the U.5. Naticnal Parks Service,
more visitation will decrease the personnel input per visitor. It
could probably be said that no park im Latin America has reached full
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Table N° 2
Humber of employees, annual visitation, visitors/employee,

hectares and hectares/employec in some national parks

in Latin America (1973)

National Park/Reserve Number Annual Visitors Number Hectares
and of per of per

Country Employees  Visitation Employee Hectares Employee
Santa Rosa N.P., Costa Rica 1B 15,000 . B33 9,904 500
Volcan Poas N.P., Costa Rica 14 60,000 4,285 4.000 285
Tortuguero N.P., Costa Rica 1 ——— e 18,000 18,000
Tayrona N.P., Colombia 31 40,000 1,290 11,600 374
Salamanca N.P., Colombia 31 15,000 483 21,000 677
Henpri Pittier N.P., Venezuela 29 85,000 2,931 90,000 3,103
El Avila N.P., Venezuelz 182 900,000 5,000 100,000 4oy
Guatopo N.P., Venezuela 25 120,000 4,800 92 640 3,705
Iguazu N.P., Argentina 49 206,000 4,020 75,820 1,547
"_Eghugi\Huapi N.P., Argentina 164 300,000 1,829 785,000 4,786
Tikal N.P., Guatemala 52 40,000 769 57,600 1,107
Ulla Ulla Reserve. Belivia 5 50 16 26@000 #0,000
Manu N.P., Peru 10 13 1 1537,806 153,280
Pampa Galeras Res., Peru 31 100 3 6,500 532
Pacaya Ressrve, Peru 13 ——— -——- 860,000 50,769
Iguacu N.P., Brazil Ly 325,000 7,400 170,000 3,953‘
Santa Teresa N.P., Uruguay 85 250,000 3,000 2,700 21
San Miguel N.P., Uruguay 16 20,000 1,250 1,495 93

Cabo Polonio Res., Uruguay 12 -— - 14,250 1,216

Average 43 124,000 2,000 203,000 15,000
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development in the sense that they can receive additional visi-
tation without jeomardizing the nrotection objectives.

However, the large difference in the U.S. figure as commared
to Latin American figures mnv be due to other factors such as ner-
sonnel education, social structure of the sceciety, nroblems of
protection often originated from insufficient knowledge of and
traditional disresrect for certain laws, and nressure from suh-
sistence agriculture and forestry oractices, vhich are much greater
in Latin America and call for a higher mersonnel input wer hectare.
There anrears in addition to be an effect due to the resnect and
comprehension for the national marks and the value they represent
ameng the U.S, citizens.latin America hes vet to reach this stage.

2. BSalary costs

The human resocurce or mersonnel innut also involves a direct
nmonetary outlay for salaries. This cost is the largest of the
nen canital monetary costs involved in Latin American mark bud-
gets.

Table W? 3 shows the total mersonnel cost figures for a sam~
nle of parks and also nersonnel costs as nercentaze of total non-
capital costs or variable costs (i.e. salaries, maintenance, sup-
plies, clectricity and water, etc.)

An aversge of T7% of the non-canital costs goes to may sa-
laries with a maximum of 97% and a minimum of 50%. Particularly
in Venezuelan nparks almost the total budget goes to pay for the
nersonnel.

Bearing in mind that there is an overall shortage of funds
available and within that framework, the relative large mercentage
of budget allocation to salaries may be considered 2 common in-
ternal management policvy nortly dus to to the great need for job
ommortunities in develomning countries. However, it navy alsn re-
flect in mart the lack of nanagement and develonnent nlans that
can guide money allocation to other sectors of —ark administration

and develonment. Often the concern thait exists for the nrotec-
tion of a country’s natural resources results in the allocation
of mannower to a threstened ares, vhile a follow~up of budgetary
allocations for maintenance, equirment and other cnerational ex--
nenses mMay be non-existent or difficult to obtain. This lack of
onerational sunncrt =t times results in nersonnel working below
their motertial capacity.

When national narks or reserves have been fully established
and operatiomal, it appears that nersonnel cost in relation to
cther onerating exnenses rgoes down. For exsmmle, in parks like
Nahuel Fuari and Imuszu in Arsentina which heve a relatively in--
tensive development and management structure, the salary budgets
aceounts for only 56 and 58% nf the total non-canital exvenses.
It appears from this thot with increased visitation and develon.-
nent there will be o corresnonding need to increase omerational
expenditures in relation to salary costs to enable the parks to
be managed more effeetivaly.

Theoretiecally, it should be nossible to senarate salary cogts
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Takle N© 3

%

Total anmnual persconnel costs and personnel costs as % of
Total wariatle costs in zome Latin Amerdican national parks

{(in US$ - Year 1972)

Personnel costs

National Park or Reserve Total annual as % of total

Personnel cosgts ‘variable costs
Santa Rosa N.P., Costa Rica 19,400% 73%
Volcan Poas N.P., Costa Rica 12,900 68%
Tayrona N.P., Colombia 23,400 8u%
Salamanca H.P., Colombia 52,200 95%
Henri Pittier N.P., Venezuela 66,000 97%
El Avila N.P., Venezuela 522,000 96%
Guatoy o N.P., Venezuela 50,000 87%
Iguazu N.P., Argentina 78,000 ' 56%
Nahual Huapi N.P., Argentina 200,000 58%
Tikal N.P., Guatemala 60,000 66%
Ulla Ulla Reserve, Bolivia 2,400 92%
Manu N.P., Peru 10,000 50%

Iguacy K.P., Brazil 50,000 77%
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along with other relevant costs according to the varicus functions
necesgary in national park operation, such as management, adminis-
tration, research, mlanning, nrotection, visitors services, stc.
However, this has not been nossible due to the vorious budgetary
methods utilized, most of which are not itemized based on func-
tions.,

3. Technical capacitv of nersonnel

Technical know-how and training may be considered an inovut
or ecast to the nark nrosrams, since the emnloyee’s education is
utilized in the ©narks. It has however, not been mossible to ob-
tein monetary firsures fTor the value of this education in Latin
American netional parks.

Technically trained personnel are needed to carry ~ut a
variety of essential national nark manscement functions, inelu-
ding administration, mlanning, resource and visitor vrotection
and maintencnee. In most marks there is nresently a need for addi--
tional trained nersonnel.

From an international samnle of 20 naticnal narks having a
total of 806 full-time nersonnel, 136 of these emplovees had tech-
nician training (17%). Personnel with some university trainins
accounts for about 5% of the total. However, there may be rather
significant individunl differences. The nrofessional or technical
treining that personnel have received moay not always be in a na-
tural rescurce related field, Actually it appears that gquite of-
ten nark personnel are trazined in quite different fields like
architecture, nublic adwinistration, accounting, etc. HNever-
theless, the majority are trnined in relsted fields like acricul-
ture and forestry. There is o snecinlly stropg need for additi-
onal treining onportunities for mersonnel in national nark mana-
genment .

b, Non-cavital and eapital costs

An attemnt was made to senarate budget items for commarison
among parks. However, lack of data nade this impossible amart from
between szalarv costs, non-canit=l ensts and capital cests. With
non-canital costs are included axmnenditures such as sslaries,
consumzble sunnlies, electricity and water. gascoline and similar
annual expenses. Canital costs inelude censts of buildines and
other censtructions, infrastructure, =nd ncn-consumable summlies
such as vehicles =2nd equinrment.

Table T° y shows the total non-canital costs, tofal non-ca- -
»itael costs mer hectare and total non--canital costs ver visitor
for scme Latin American narks. Total non-capital costs indieate
that salaries are included. All figures are for one vear(1973).

The sample 1s too small to draw any firm conelusicns, but
there appears tn be considerable difference in costs/hectare or
costs/visitor exrended in parks both within an individusl country
and emong the —arks in the varicus countries. o relatively small
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park will generally have a hivher cost per hectare than a larmer
nzrk, This obviouslv i=mlies that there are ~enerslly certain
structures or sunnlies common to a mark that is relativelv inde--
nendent of the size of the narl. Josts =—e>r visitor seem to he
more indevendent. Dxireme results hove heen obtained for Ulla
Ulla Regerve in Dolivia, Pamma fnleras Teserve and "anu Wational
Park in Peru. Both Ulls Ulln nnd Pamma Galerns are reserves with
vervy specific ohjectives, vhich do not inelude the amttraction fcr
larse rnumbers of visitors. *anu is a new nark set aside for renetic
nregervation and verv difficult to remch for visitorz. Thus
the hirh costs rer visitor in these.warks.

It should be noted that none of the narks in table WO 5 can
be considered as havirs terwinsted the investments desired accor -
dinF to the administration®s intentinns., nor have anv of the parks
reached their full visitor carrvin~ canaciiy werhaps with the ex-
ception of certain zones in I-uazu Yational Perlk. As visitation
inereases therc is of course n decrease in cost per visitor until full
capacitvr  is reached and further investrments are needed.

5. The land ares input

flince national marks and reserves are caracterized bv rela-
tively extensive aress of land, real estate acmisitinn is norma-
11y the lareest camnital cost input. *ost Latin American countries
are experiencinm an increassin~ demosranhic nressure on the land
end its value is therefore ranidlv incressing.

Table i1”° 6 presents the total land area of countries with
lerally established national narks, the land area of the national
narks znd the ver cent o the countries’ total land area occunied
by national parks.

In Latin Amerieca nearlv 17 of the land area is vresently
under Wational Parl status. Thers are hovever larre differences
hetireen countries. Chile for examrle has decreed vnst areas in
the south and alonr the ndes chain as national parks and has »re-
sently 8 of the land in Fetional Park status, vhile countries 1i--
ke Roliviaz, Parapuay and Panarme have around 0.01Y of their land
area set szidfe a5 national marks.

The nercenta~es of the land ares "rezentlv in national parks
comnares to the UTA with 1.3L7 and to UARRwith 6.347. These coun .
tries hovevexr, in =2ddition hove other lond classificstion—-systems
that nrovide nrotection zimilar to that of a netional nark but
utilizin~ other terminolorv and administrated bv other governmen-
tal entities such =s state marks or wilderness areas in Yationzl
Yorests. The comereciszsl value of the land arecs within existine
parks in Letin America has not bieen rossible to estimate with any
rarcin of security. lovever, rmost of these lands hare a very low
economic value since the =aiority of the narks are located in re .
note areas and in rountainous or Aifficult terrain without asri-
cultural value. Certain excentions do occur. Tl Avila W.T. near
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Table W°¢ 6

Total land areas by countries, land area occupied by national
parks and national parks in % of total land area in

Latin America

km? km? N.P. in %
Total Land area. of total
land ares cecupied by H,P, land area
Argentina 2,775,656 26,707 0.96
Brazil 8,511,965 15,919 0.19
Bolivia 1,098,580 2,000 0,18
Chile 756,950 68,1449 8.00
Colombia 1,138,000 11,731 1.03
Costa Rica 50,70C 336 0.66
Ecuador 283,560 6,910 2.44
(Galapagos N.P.)
Guatemala 108,889 672 0.82
Panama 75,650 26 0.03
Paraguay 406,750 550 0.01
Peru 1,260,219 20,630 1.62
Surinam 163,270 4,852 3.00
Uruguay 177,510 194 0.11
Venezuela 912 ,05G 17,193 1,88
Total (km2) 17,740,744 175,429

(agé%gge)




Caracas, Venezuela, has several areas that could or would he used

as residential areas, with a rather hich commercial value of the lots
if this use were allowed. If one wiches to have some indication of
the commercial value for the land presently in national mnarks in
Latin Amerieca, rough estimates indieate from USE S0 to 250 per
hectare on an average., That should indicate that it would be advan~
tageous to protect or set aside areas for national parks while the
lend is still available anf the cost is low. Land ir national park
status tend - to rise in commercial value. This is usually also true
for adjacent lands.

Mot all the areas wresently designated as national parks in
Tatin America are movernment owned lands. Private owners are still
present in most narks. The acquisition of this terrain is usually
a slow process, depending upon each naticn’s legislation. The
normal procedure is acguisition oir land through opurchasing. However,
in certain areas it is necegsarv 1o acguire the land through ex.-
nropriation,. which is normally an even slower process. Cases exist
for example in Uruguay (Cabc Polonio) where the expropristion nrocess
had not been completed thirty vears after its initiatien. In certain
instances, such as in the Pamna "aleras Vicufia Reserve in Peru
and the Ajusco National Park in Mexico, the areas have been protected
through & legal azreement with a communitv of ocwumers. In Ajusco
National Park the owners maintain the right to income derived from
tourism and recreation in the area. Acting as a cooperative they
have constructed restaurants, motels, campine places, etc. under
the supervision of the vark authorities and with economic assistance
from the government. In Pampa (Galeras the goreement is that the
authorities shall administer the reserve which bolongs to the com-
munity but for this right the govermment will bhuild certain pubilic
facilities for the community owners such ag a medical dispensary,
schools and reforestation of degraded areas. This may be a feasible
soluticn in more areas, but should only be used where the highest
competent authorities gf the country can guarantee the perpetual
nrotection of the area.

6., Land use conflicts

Among the costs of park management are land use conflicis.
WMhen a park or reserve ig to be established it should be demonstr-
zted that for the svecific area being considered, a2 park is the
optimur land use, or that there are alternative lands capable of
nroviding the benefits vroduced br the conflicting activiiy, and no
acceptable alternative for reaching the objeclives of the national
parks. This decision should be arrived at in view of long range
national needs or objectives of the countrv. This often presents,
however, a confrontation with short term orivate or even official
ceonomic considerations. thus creatine a conflict of interests.

In the weak econcmies of several countries of Letin Ameriecn
this can be a gericus chstacle to park establiishment. Vhenever
possible, the long range nationzl benefits must be demcnstrated
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against the short term economic benefit to permit a maximum of
objectivity when considering alternative land uses.

Consideration must also of course he given to the social aswects
involved, both with regard to vroblems arising from the change in
ownership status or uses as well as to the long ranze public benefits.

Land use conflicets originating from park or reserve establish.-
ment in Latin America are fairly common. An example is Guatopo
National Park in Venezuela where around 5000 families were removed
from the area and resettled. In this case national needs and objectives
were very clear because of a direct relationshin between the park
and the potable water supply for Caracas.

On the other hand is the newly created Manu National Park in
Peru. In spite of the large size (7 1,500,000 ha) the park establish.-
ment caused little friction with other interests because of its
remote location. (Laeter oil vprospecting in the park began, dut
this problem seems to have been solved throush a comnromise).

The factor of land use conflidtd following human settlement
ermhasizes the wisdom of early establishment of national parks and
regserve in areas not yvet settled in Latin America.

In some cases governments have settlement nrogrammes which
have located peonle on lands suitable for mgaticnalparks, but wvhere
the soils is of very moor agricultural cuelity. This has doomed
the settlers to poverty, and if the area jnster is t0 Pbe included
in the park system, it implies an additicenal very hiegh cost of
resettlement. This problems is mparticularlv ommon in tropical rain
forest areas where the natural vegetation usually gives a false
impression of fertility.



- 21 -

C. THE COMPREHENSIVE BENEFITS OF NATIONAL PARKS AND RESERVES IN LATIN
AMERICA

This section considers the wvarious benefits derived from natiocnal
parks or eguivalent reserves in Latin America. The term "benefit"
inciudes both those that can easily be identified in monetary or other
quantifiable terms such as tourism derived income and water production,
as well as less quantifiable benefits such as procected scenery and
genetic resources.

Only by considering both tangible and intangible values is it
possible to approach a comparison of national parks with other manage-

ment systems in a relatively complete and objective evaluation.

1. Ecosystem Protection

By definition, one of the primary objectives of national parks is
to protect samples of matural ecosystems, ecolegical diversity and
genetic resources in a natural evolutionary state. This is essential
if opportunities are to be retained for biological, agricultural and
medicinal resecarch and for environmental monitoring. The effective protec-
tion of an ecosystem is therefore considered one of the major benefits
or outputs of a mational park, although this benefit is difficult to
express in economic terms.

In order to evaluate how national parks in Latin America presently
provide this protective function the continent has been divided into
major ecological zones. Although there are various types of classifca-
tions that can be utilized to demonstrate these ecological zones, in
this study a system of biotic provinces has been employed, using a
classification presently being elaborated by the International Union for
the Conservation of Nature and Natural Resources (IUCN).

A biotiec province is distinguished by its vegetation, flora and fauna
The physiognomy of the prevailing climatic climax vegetation is the first
basis for recognition of a biotic province. (Dasmann, 1973).

According to Dasmann's system® there are 28 bictic provinces in the
Neotropical Region of South America. Panama is considered a separate
biotic province. In addition the Middle American Sub-Region has 6 biotic
provinces (see appendix II). Latin America has 4 biotic provinces that
belong to the Nearctic Region. Dasmann's system is a very broad and
general system, and other more detailed classifications are necessary
for specific country studies, The data available indicates that of the
39 biotic provinces in Latin America, the following 6: 1. Colombian
comast, 2. Ecuatorian dry forest, 3. Brasilian Araucarian forest, 4.
Argentinan thorn scrub, 5. Peruvian desert and 6. Atacama, do not have
any sufficiently protected areas.

* Dasmann builds his system on various other studies.
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In the Middle American Sub-Region and in the Nearctic Region, information is in-
sufficient but at least 5; 1. Campzche, 2. Caribe-Pacific, 3. Central Cordi-
lleran, 4. Guerreran and 5. Sierra Madre, have one or more protected areas.

Care should however be taken when conclusions are drawn from this.
Although it seems as if the Latin American national parks and equivalent reserves
system sufficiently cover a major number of Latin America's biotic provinces,
there are at least three points to bear in mind:

1. National parks tend to be selected for other purposes than preserving
a rvepresentative sample of a biotic province. Therefore a national
park or reserve, although geographically located within the biotic
province may not be representative.

2. Taking the immense size of some of the biotic provinces, there un-
doubtedly has to be great local variations in the ecosystem. The
risk of not covering a good sample of a large bictic province with
only one or two national parks is rather significant.

3. The size of a protected sample of an ecosystem is seldom if ever large
enough to protect the ecosystem if the adjacent land is altered,

Table N°7 shows the number of Latin American mational parks divided into
size classes. The table shows that thers is a concentration of parks in the
lower size classes. 65% of the parks have a size between 1,000 and 50,000 ha.
and 35% ape below 10,000 ha. It may be worth mentioning that in several cases
in Latin America, two or more parks are hordering on each other, and in this
way actually functions as a larger protected area than the Impression each
singularly gives. Such is the case with Los Glaciares N.P. in Argentina and
Torres del Pzine N.P. in Chile, and with Lanin N.P. and Nahuel Huapi N.P.
in Argentina and Puyehue N.P. in Chile among others,

In spite of the fact that there are still several important ecological zones
in Latin America without sufficient protection and that several protected areas
are rather small, there still appears to have been a considerable advance in
this conservation effort in the last few years. Some of the components integrat-
ed In ecosystem protection will be further discussed in the following chapters.

2. Fauna

In addition to discussing some specific Latin American data on the topic
this chapter will also discuss wildlife more generally.

Among the common cobjectives for the establishment and management of most
national parks is the protection of wild animal species, and specially those
in danger of extermination. This results from the basie belief that the
preservation of wildlife species provides certain benefits to the society.

Although national parks may not be expected to maintain any large
wildlife population for cropping, hunting or similar uses
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they can serve the important role of preservinf species from extin-
prove economlcally, medicinally or scienti-

ction, species that may
fically valuable in the
for utilization in game

future. Such species may then be produced
reserves, game ranches, ete. An example

igs Venezuela where initiatives =lready have been made for the esta-

blishment of farms for crocodiles (Caiman schlerovs) and capybars
(Hydrochoeri hydrochaeri) , and Peru where the wildlife reserve
at Pampa Galeras already has shown very nromising results both

for the preservation and utilization of the vicuda(Vicugna vicugna).

It is a well known fact that the disamwwnearance of animal
species is still oceurring, with the conseguent irreversible gene-~
tic losses. According to IUCN, 112 mammal species have beconme
extinet since the year 1600, plus 5 species for vhich there is
some doubt whether they are extinet or neot. How many species are
presently endangered by extinction is unknown but =2 rough estimeste
igs 500 mammal species endmngered out of about 3500 marmmal smecies
presently existing. The facts determinineg whether or not =2 snecie
is close to its extincticn threshold are not well known for most
species.

Fational narks or reseves sive ample possibilities for stu-
dies into the behaviour patterns of svnecies, which is sometimes
esgential to know if species are to survive, Examples of such
knowledge are the relationship hetween territoriality and ferti-
lity for vicufia (Vicugna yipugna) and the homing to natal beaches
by the Atlantic Green Turtle(Chelonia_@Xgig) .

(Peekmura Frank J, )% -

S

The question of whether the pressrvation of all swecies always

is desirable should be considered. This may be a auestion of eco-
nomic caleculations. However, to make such caleulation comnlete,
one needs to consider all possible future bhenefits from the ovarti-
cular snecie as well as costs. This of course is irmpossible and
consequently any exterminaticn of a sprcie today mey be 2 seriocus
loss to mankind of tomorrow.

¥ Beveral sections and examples in this chanter sre influenced by

or taken from Bachmura's article.

Table Ho 7

Latin American national oarks and reserves
stratified on size classes

Number of naticnal Total protected area in Hectares
perks and reservey | <1000 500~ | 10000~ 5GG00~ 200000~ 17 500C00-

299% | 4989% 1199959 499959 3994992 11000000
Total 122 3 43 37 20 g 5 4
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The demand function for wildiife vmreservation is often diffi-
cult to establish, and zn underestimation of the consumers' demand
for species survivel is common since this demand seldom is exmressed
in a clear and concerted way. The demand, however, is clearlwy
visible in the purchasing of animal products in Datin America,
put this incorporates the nroblem that since the wildlife specie
usually belongs to the state or nobody, a person selling animal
products may cnly want to maximize his personsl benefit and conse-~
quently exterminate the specie. However, the public or welfare
benefits derived from species survival are often large and conti-
nuos. In some cases this benefit can be increased with a relati-
vely modest effort. The vicufia population in Pampn Galeras incre-
ased from 500 to 10,000 in 8 years =zfter it was orotected. The
exploitation of its wool, now considered the world's finest has
started on an experimentel hasis. See Flow Chart N° 4. (Peru, Bo-
livia, Argentina and Chile have signed a convention prohibiting
the comercialization of vicufia products until 1978}, )

The cost of maintaining a specie in natural state is normally
small and in yraticnel parks it is an integral benefit. However,
even high costs of maintaining 2 specis are ususllr justified
considering the long-term benefits possible to derive from a spe-
cie.

In this work concerning Latin America, it may not be anpro -
rriate to use statistics from othsr countries, btut in crder to put
the value of fauna protection in naticnal narks into persvective
for Latin American decision nakers, it may he worthwhile to sum-
marize some results from the United States, considering the lack
of similar Latin fmerican data. Today more than 200 million visitors
enter the US national parks snnuslly. Although these visitors often
have other interests than direct wildlife observation, naiture walks,
bird watching and wildlife vhotography attract a sismificant portion
of the total number. According to Bachmura, the 1965 Outdoor Recrea-
tion Survey estimated that vesrlvy 19.8 million visitors participated
in neture walks, 7.1 million visitors watched birds and 2.8 million
photographed wildlife with =2 total of 14T million days devoted to
such activities., {Today's figures are much higher}. This, at least
in part, reflects species preservation demand.

Considering cther forms of wildlife demand in the United States,
28.7 miliion fishing vermits nnd 20.8 million hunting licenses
were issued in 1968. This went un 387 and 65% respectively in 17
vears.,

Investigation show thal demends for recresation associated with
wildlife increases with rising incomes and higher education levels.
These trends are very immortant for Latin Awmerica, which could now
take the necessary measures to satisfy these very likely future
demands.

Data concerning the economically productive aspect of wildlife
outside naticnal parks in Letin America sre insufficient. However,
certain inidcative studies have Deen made. Particularly interesting
are sone firures from Peru, which with care prcobablv can be extra-
polated to other countries like RBolivia, Ecuador, Colombis, Vene-

3
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zuela, a2nd Brezil. The data indicate that 5,278,000 kegs of wildlife
meat with a value of 3,976,000 US$ was produced from four species
of wild mimals (Hydrochoerus hydrochaeris, Tavassu pecari, Tayassu
tajacu, Mezama americana) alone in Peru in 1970 ( official statis.-
tics). In Venezuels nermission was given officially to humt 40,000
Canvbaras in 1972. With an average neat weight of 25 kg, this
species alone accounted for 1,000,000 kg of meat.

£ study by Dourcjeanni in 1972 in the Department of Loreto
found that wildlife protein made up for 20% of the local people's
diet. It is not clear how many peonle were inciuded in the sample.

About 20 species are being vtilized for fir and hides in Peru.
During the period 196f-1972 a total of 1,820,800 fur units were
officially exported from Peru to a value of L,248,300 Us$ (55%
Alligators, 23% from neccari, 10% from deer). In the period 1966-
1972 Peru also exported officially 884,459 live animals to a wvalue
of 1,530,980 USsS$.

These figures ipdicate one apnroximation of the value of wild-
life from the Amazonian region of Peru derived from official ex-
port statistics. It is alsc necessary 1€ mention that these of-
ficial estimatss  are ~robably not shovins tle total value of
exports of wildlife products from the region. Dourojeanni (1972)
egtimated that the true value of the fauna products mentioned

from tronical Peru reaches twice the official estimates.

In Uruguay the well managed and state controlled exploitation
of Sea Lions (Otaria byronia and Artecevhalus au:rtralis) has a
sustained yield of 15,000 harvested animals annually, with a fur
vaelue of US$ 560,000 plus fat and meat (1972).

So far reference has only been given to the value of wild-
life meat, furs, hides and live animals in a sample. Other wildlife
products may also conceive a ® hizn market value like wool, trophies
fishing, birds or insects. Prasently ths sale of butterflies in Bra-
zil is estimated as genersting several million dollars worth of dir-
ect non—-taxed vmersonal income. If this harvesting of wildlife prod-
ucts were just taking off the annual nroducticn, it would nct create
nroblems. There sre however, strong indications that the capital
stock is being depleted. Tt should be mentioned however, that some
of the figures or nrices used in these csleulations mav he inflated
due to the spnecies reaching extinction threshold or being scarce.
If a threatened species is being nrotected and managed and there-
after "mass produced” merket prices and the "value” of each animal
may go down, although not the total value of the species wonulation.
The Vicufia may be an example of this situation although this has
vet to be shown.

3. TFlora.

TMora has much in common with fauns when considerine the —ra-
lue of protecting species and the loss of benefits that result



from their extermination. National parks »lay an imvortant role
in a nation'z attemnt to preserve nlant species in danger of ex-
tinction.

For this reason the mrotection of plant species is considered
a direct output or benefit of national parks and reserves. Plant
species can have a very direct economic value through timber, me-
dicinal plants, edible plants or nlant products and other deriva-
tives, However, since parks are not directly releted to these
industries, existing Latin American statistics available on these
products are not considered relevant to this paper. Gince the
different ecosvstems and »lant communities have been discussed
in a srdéial ckapter, this-chentowiyill orlvy underline the importan~
ce of preserving large somples of forests with special reference
to the tropical rainforest, if species richness is to be retained.

Central and South America have had large tracts of tropical
rainforest extending back in time perhans more than 60 million
years. During this time span, the rainforests evolved to what
it is today; a complex, specie-interdependent ecosystem highlv
adanted to the renerally putrient-noor trovical scils. PRecent sa-
tellite nhotogranhs show thet the Latin Americsn rainforests are
rapidly being reduced in size, and calculations indicete that there
mey only be 2 fow remsins left in 30 to LO vears time. The trovni-
cal Latin American rainforests are characterized by a hish nunber
of species but ezach with @7 individuals wer srea unit. Tsinfo-
rests on other continents do have the same characteristics but a
totally different ¥apr2 of snecies. The zcological caracteristics
of these forest types implies that if the forest cover is extensi-
vely cleared and for a relatively lons time, it may never return
to the site even if the ares is left to natursl reseneration, The
artificial reforestation of many apecies from this forest type
appears to be difficult or impossible to 40 due to interlinks snd
interdependences amongst the species. This underlines the immor-
tance of keeping relatively large tracts of rainforest protected.
Leaving smzll patches of reinforests does not maintain svecie rich-
ness and diversity due to the chargcteristics of this ecosvstenm.

Very little research has been done on spzecially tronical rain-
forest plant species, and if relatively extense areas are not pro-
tected scon this conglomernte of Snecies will be extinet before
man has =ven begun tc exnlore it.

The recently created Manu Wational Park in Peru with more
than 1.500.000 ha. of virgin forests, and Canaimc Mational Park
in Venezuela with 1.600,000 ha, presently, with o provosal to be
extended to 3.000,000 ha. as well as other large notional varks
created by other Latin American couniries are vwroof of the growing
concern among the nations in this respect.

It should he noted that althoush the tromical rainforest may
be the most comclex ecosvstem with the greatest number of snecies,
other svstems may have even more highlv adarted snd unique species.



(A

Table N® 8

Some endangered floraand fauna species

in a sample of Latin American mational parks

National Parks

Some special resource examples
related to rare species and genetics

Iguazu ¥.P., Argentina

Nahuel Huapi W.P., Argentina
Ulla Ulla Reserve, Bolivia
Salamanca Isl. N.P., Colombia

Tayrona N.P., Colombia

Santa Rosa N.P., Costa Rica

Tortuguero N.P., Costa Rica

Volcan Peas N.P., Losta Rica

Tikal N.P., Guatemala
Manu N.P., Peru
Pacaya #. , Peru

Pampa,Galeras R, , Peru

Canaima N.P., Venezuela
Guatopo N.P., Venezuela

Henri Pittier N.P., Venezuzla

Jaguar (Felis onca),

Huemul (Hippocamelus bisulcus)

Vicufia (Vicugna vicugna)

Several rare bird species
Green turtles, 50 coral species.
Tapir (Tapirus bairdii), Turtles

(Lepidochelys olivacea), Endemic flora
species,

Jaguar (Felis onca), Anteater
(¥yrmecophags tridactyle), Manatee
(Trichachus manatus), Tapir (Tapirus
bairdii), Tvrtles (Chelonia mydas,
Eretmochelys imbricata).

Quetzal (Pharomachrus mocinno), Clark's
schreech owl (Otus clarkii), Poas
Mountain Squirrel (Syntheosciurus

poaensis).

Deer (Mazama sapterii).

Several Amazonian species.

Caimans, felinos

Vicufia (Vicugna vicugna), Unique plant
species (Budlela sp., Porylepis tola).

Several endemic orchid species.
Endemic orchid species, Jaguar

More than 530 bird species recorded.
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Only by protecting representative samnles of all plant commu--
nities can it be expected to avoid irreversible species losses

with unknown cconcmic consequences for the future,

Table M° 8 shews = sample Of national marks and some gaecies,
of flora or faunz in immediste danzer of extinction.

L. Ecolosical monitorins.

There is a rapid reducticn in naturally undisturbed areas
in ~ Latin America. Forests are logged and clezared and agricul-~
tural developments move steadily towards the remctest corners of
the continent.

There are still, however, arecs that have received very little
disturbance. Areas where the air is unaffected bv nolluticon, where
water has only natural contaminstion and where Tlora and fauns
species interact undisturbed. Scientists today are eager to pro-
tect some of thege few remsining areas for biclogicsl monitoring
and several scientific organizationz are involved in the work of
establishing 2 world wide series of such reserves. UNESCO' s Man
and the Biosnhere Prograrmme has one such wroject.

In many cases the 2lready existing rational narks in Latin
America serve this function. Tn Tact, 25 Table 9 shows several
patrks altesdy rezister imrortant data that serve Tor monitoring
purposes. Latin American governments are increasingly taking
ecological, climastological, hvdrolosical snd other tymes of moni-
toring results into consideration vhen plannin~ land uses or deve-
lovments and national parks play =2n imnortant *ol? in furnishing
such data both for national as well ag internationsl use.

5. Research and Training

Among the benefits of nationsl parks snd reserves, are their
capacitvy tc function as outdoor lzboratories that oFfer excellent
opnortunities for training and research in relatively undisturbed
natural environments.

Many of the Latin American marke are used irregularly or re-
gularly by grouns of stulents from universities and schools. Stu-~
dents studving natural and cultural resources often write their
theszis on vhenomens they observe im  marks and individual scien-
tists as well as scientific grouns are using parks to a2 signifi-
cant extent. ESome of the Latin Amsrican parks contain natural
features of world wide scientific immortaonce as, for example | the
Galapagos Islands Nationzl Park in Feuador and Pamoa Galeras Wa-
tional Vicufiz Reserve in Peru, and receive attention from scien-
tigts from mony countries, The CGalanagos Islands Wational Park
has received almost 100 sciontific exneditions in the last ten
years. Due to this scientific interest several nationsl mnarks
have constructed specizl scientific facilities. 4 list of some
of these parks anrd their facilities are shown in Table No 10.
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Table N° 10

Scientific facilities

in some Latin American national parks

Park and Country

Facilities

Nahuel Huapi, Argentina
Iguazu, Argenhtina
Iguacu, Brazil

Serra dos Orgaocs, Brazil
Tijuca, Brazil

Itatiaia, Brazil
Tayrona, Colombia
Tortuguero, Costa Rica

Santa Rosa, Costa Rica

Galapagos Islands, Ecuador

Tikal, Guatemala

Manu, Peru

Pacaya, Peru

Pampa Galeras, Peru

Cutervo, Peru

Archipelago "Los Rogues®,
Venezuela

Henri Pittier, Venezuela

Sierra Nevada de Merida,
Venezuela

Yacambu, Venezuela

Museum with laboprat: - s

Museum, Lodging

fuseum and laboratories
Laboratories an"iodging

Museum and laboratories
Laboratory

Biological Station (Marine)
Private Biclcgical Station
Laboratcry and Lodging

Complete Biological Research Station
Small Laboratory and Museum

Small Biological Station, Lodging
Small Laboratory (Plans)

Small Laboratory

Small Investigation Center

Biclogical Station

Biclogical Station

Forest and Fish Culture Expsrimental
Station

Fousing and auditoriums
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Table N° 11

Some resgearch studies done

in some Latin American national, parks

National Park or Resernve

Subject matter of studies

Santa Rosa N.P., Costa Rica
Volcan Poas N.P., Costa Rica
Cahuita N.P., Costa Rica

Tortuguero N.P., Costa Rica

Pampa Galeras Reserve, Peril

Manu N.P., Peril

Cutervo N.P., Peri
Pacaya Reserve, Perd
Canaima N.P., Venezuela
El Avila ¥.P., Venezuela

Guatopo N.P., Venezuela

Henri Pittier N,.P., Venezuela

Tayrona N.P., Colombiz
Isla de Szlamanca ¥.P., Colembia
Ulla Ulla N.P., Bolivizs

Tikal ¥.P., Guatemala
Galapagos Islands N.P., Hcuador

Sea turtles, monkeys, birds,
Effects of burning on vegetation

Ecology, Liclogy of fresh water
lagunes, fauna 2nd flora.

Marine ecosystem. Flora of Cahuita,

‘Coral reefs. Terrestrial biology.

Green Sea Turtles, The ecology of
lizards on a tropical beach.
Ecology of a tropical estuary.

Population dynamics of wvicufia.
Pasture capacity and production.

Nutrients in grass species consumed by vicufias

Pyrasites on vicufia.

Alligators, birdé, and anthropolorny,
Flora and fauna of the area.

Fish rescurces.

Orchids. Ferns and trees.

Rodents, vegetstion, kirds.

Rodents, Leismania americana,
Onconcercosis, flevatomus.

Birds

Arckzeology, palm nutrition, corals,
flora, fauna.

Birds of the island, nolluseg flora
Fauna, autonolopy.

Vicufiz (started)

“Archaeology

Ecclogy. =volution, flora and Zruna.,
Marins 1iffz.
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These 19 parks containine facilities were taken from a sample
of 58 parks. The rest either did not have fapilities or the in-
formation was insufficient tc determine if fasilities existed.

Table NO 11 shows examnles of the kind of studies or research
work that has been carried cut in a samnle of parks and reserves.

6. Public education throush nstural phenomena interpretation.

Another output of national parks are the excellent onporfiu-
nities whiech the parks offer to teach the public the importance
and value of comservation. Presently, this asvect receives con-
giderable attention in a large number of the Latin American varks.
Interpretation of natural nhenomena or envirommental education
took place in 90% of the national parks included in a gample of
20, although the samble may have been hiased. These activities
vary in methodology and sophistication. Interpretive nature trails
are most common =5 is some tyne of visitor center varying in size
from an information kiosk to a large museum. Pamnhlets, outdoor
emohithestres, restored historical buildings. euides giving talks
and roadside exhibits zre other means used in the dissemination
of knowledge to the public. These initiatives usuzlly prove to
be effective and create considerable interest ~rongst visitors.

Table 12 indiceotes some of the educetionsl facilities avai-
lable in 2 mumber of naticnol porls,

7. Tourism and Recrasation

Tourism and recreaticn are often important catalvsts in the
establishment of national w»orks in Latin America.

Tourism related to rixks may create significant economic hene-
fits, nlthough these benefits ore not always accrued in the nark
itself, but in a larger =rea or region surrounding the park.

The economic benefit of tourism depends to a large demgrec on the
Laeal 7 or national societwy's ability to produce products and
services needed by the tourists. The economic imvaect may in many
cezes be insignificant to the local ecuaomy of rural areas close
to parks in Latin America, while there may be a considersble no-~
sitive impact of tourism related to national parks on the national
economy. Among the reasons for this are that due to lack of faci-
lities and services in ~the aresa of the park, vicitors and tou-
rism agencies tend to operate out of ls2rger urban centers where
such facilitiss exist. In certain cases like thet of island parks,
the visits of, for instance, for=izn cruise ships which are essen-
tially self sufficient units mev even have a regative economic
impact for the country. 1In such czses a possible diseriminate
entrance Tee may be a2 solution,

Many commodities wtilized by visitors are normally immorted
from other regions and therefore the local multinlicr effect nay
be very low, even if saving rates by local businesses serving the
rary are low.



Table N° 12

Some public education facilities in some

Latin

American national parks

National Park or Resepve

Facilities

Santa Rosa N.P., Costa Rica

Volcan Poas HN.P., Cesta Rica

Tayrona Y.P., Coclomhia

Salamanca N.F:.,, Colombia

Canaima ¥.P., Venezuela
El Avila N.P., Venezuela

Guatopo N.P., Venezuela

Iguazu ¥.P., Argentina

Nzhuel Huapi N.P., Argentina

Tikal Y.P., Guatemala

Iguazu N.P.. Brazil

>

Puyehue N.P., Chile

Mapruillio N.P., Chile

1 Reconstructed historiec hacienda with
exhibitions. Books and pamphlets for
sala.

1 Vigiter Center with interpretative
exhibits. Guids service, Pamphlets.
Preyecorded tape guiding.

Information kiosk, one nature trail
gulda service.

Ong 1Isitor center/museurr with audi-
torjums And exhibite. One cinereom.
Two small zoo. MHNature trails. Guides,

Priwvate hotel arranges tours with guides
of the area.

One wisitor center. One restored
coffee haciends.

One visiteor information center. Cme
restored sugarcane mill museum. One re-
stored coffee mill museum. Guide,
pamphlets. -

Ixtensive network of nature viewing
trails. One museumin Puerto Iguazu.
Guides.

One visitor center with exhibits. One
museum. Pamphlets. Guides. Trails.

One small nmuszum, pamphlets and books.
Guides. Trails.

Extensive network of nature trails.
One museum. Pamphlets.

One visitor carter with exhibits and
auditorium, Interpretative trails.

Nature trails.
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However, tourism as related to national parks may provide a substantial
contribution to the nzticnml economies as demonstrated in the United
States vhere it has been ¢alculated that tourism to the nitionel park
system contributes 45 times its own budget to the nation's economy.

The utilization of Tatin American national perks in integrated
tourism programs ig generhAlly not well developed. HNational parks are
only now being recognized as immortant tourist atiractions by the countries
of the region and have therefore not vet been given significant recog-
nition by tourism organizations. A tourist visiting Latin America
seems therefore to search more for the specific uninue or scenic aren,
and not necessarily for.the "national marks”, In the United States
a visitor generally understonds the gignificance of a natimnal nark
and therefore, will often visit any nationsl vpark within the ares he
is travelling.

Another factor impeding tourism may be the lack of cooperation
between the officials responsible for tourism and those responsible
for national parks administration. Such lack of cooperation or conflicts
is most commonly based an a mutual misunderstanding of the objectives
and responsabilities of each scctor. A common eXsmple is that tourism
agencies want to expleit the cconomic tourism notential to 2 maximum
without regard to conservation needs, while the Park administration
often regards tourism as a threat ito park protection and conservation.
Certainly, in some parks mass tourism may net be desirable due to the 7
fragility of the rescurces or cenacity of the present develonments
to suppnort more use.

There is of course a direcct relationship between the number of
visitors to a national mark and the infrastructure and access,vhich
partly counts for the great variation in visitation to national parks
in Latin America. This diversity is demonstrated by for example,
Tijuca National Park located in the middle of Ric de Japeire and Manu
in Peru which can only be reached bv expeditions. It is evident then
that if nation=l parks or recreation areas were located near urban
centers or within essy sccess, they would give a greater economic bene-
fit as well as other values to the society. However, msnv of the pri.
mary objectives ¢f national parks would be impossible to achieve if
the area were heavily used, for example, conservation of ecosvstens,
protection of fleora and fauns and enviromnental monitoring, and nstionsal
parks must be located where the rescurce justilies their establishment.

Although manv national perks in Loatin fimerics do not have statis-~
tics regarding the number of visitors to the arca, it hes been possible
tn obtain date from the followineg nationnl perks for the year 1973: Ta-
ble H° 13,

There are 110 national parks listed by TUCY for Tatin America.
Assuming that the 18 that arc listed in Table 13 nre representative
insofar aos visitation, the total number of visitors to national narks
in Latin America weould be around 21 millinns. Compared to the United
Stotes of America this is about 10%. (U.8. parks receive around 200
million a year}.
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Table N° 13

Annual visitation to some

Latin American national parks

National Park Country 1973
Visitors / year

1. Iguazu N.P. Argenting 200,000
2., Nahuel Huapi N.P. Argenting 300,000
3. Iguacu N.P. Brazil 325,000
4. Bra 1lia N.P. Brazil 200,000
5. Itatiaia N.P. Brazil 80,000
&, Serra dos Orgzos N.P. Brazil 750,000
7. Tayrona N.P. Colombia 40,000
8. Salamancz Island N. . Colombia 15,000
9. Galapagos N.P. Ecuador 6,600
10. Tikal N.P. Guatemala 24,000
11. San Miguel N.P, Uruguay 20,000
12, Santa Tepesa N.P. Uruguay 250,000
13. Guatopo N.F. Venezuela 126,000
14, Canaima N.P. Venezuela 8,000
15. E1 Avila H.P. Venezuela 900,000
16. Henri Pittier N.P. Venezuela 85,000
17. Volean Poas H.P. Costa Riea 60,000
18, Santa Rosa N.P. Costa Rica 15,000
3,423,000

Sum
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In most of thesz areas the number of visitors is increasing at a rapid
rate., Table 1iu,

E.W.Swanson in his economic study titled "Travel and the National
Parks” (1969) estimates that the average d=ily exnenditures for a visi-
tor 1o the US parks svstem runs above USE 15.00 ver merson rer day.
This figure is of course not directly anplicable to Latin American
parks, hut lacking other data, it could be of some interest to use
this figure. This figure would *e low for present day calculations
in the U.S. In Latin America, the expenditure is wrobably much higher
for the foreign tourists, while nrobably lower for the local or natio-
nal tourist. However, using 15 U%% as an average exrenditure per visi-
tor considering each nerson stays only one day as average the amount
of money direetly accrued to national parks activities in Latin America
amounts to US$ 315.000.000per year. Swanson then estimates that 70%
of this income actually goes to nay nurchases from cutside the regiom
or for imports, and uses a multiplier effect of 2.5 for the nation
to estimete the total net national benefit. As an exercise this gives
a net benefit tc Latin America of 236,000.000 US$ annually.

Any more realistic economic imnact of tourism to Latin American
national parks is difficult to calculate with the data available to
the author.

Looking upon the direct loeal impact in 2 survey of Uruguayan
national parks, several of which have a high "day use" visitation and
camping activity, no significant economic activity in the immediate
regions of the marks was noted, although direct fees onlv in Santa
Teresa Naticnal Park amounted to 75,000 USS$ annu=lly (1972). In compa-
rison, Nahuel Huapi National Park in Arsentina is no doubt the main
attraction for most of the visitors to San Carlos de Bariloche. This
has become a major touristic center for the Central Southern Argentina
with several tourist hotels of various classes, nensicns and lodees.
The town is rapidly expanding and various kinds of services are offered.
However, lack of statistics by the suthor makes it inpossible to esti-
mate the economic immact of tourism with any measure of accuracv.

An indication, however, is given in the Chubut province of Argen~
tina, where 7 millicn US$ were penerated from tourism in 1972 accor-
ding to the Province's econcmic estimates. The nrovince's main
attraction is the wildlife reserve of Peninsula de Valdés, offering
close up view of sea lione and nencuins.

In an economic evaluation of tourism relatéd to maticndl YHarks
one should be aware that tourism generally requires infrastructure
of high quality as well as nhigh quality and hish investments in hotels,
transvort facilities, food and services, etc. An isolated national
park that has no "free' facilities or infrastructure mey find costs
of connecting the park to highway systems,electrieity, telephone, air
services, etc. trohibitive. There may also be soecial costs involwved.
Tourism may cause tension and conflicts in relation rith local weowle.
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Table K© 1b

Increase in visitation to some

Latin American maticnal parks between 1971 and 1973

Mational Park - Country ) Year
1971 1972 1973
Iguazu N.P., Argentina 150,000 130,000 200,000
Iguacu N,P., Brazil 300,000 310,000 325,000
Tayrona N.P., Colombia 5,000 25,000 40,000
Salamanca Island N.P., Colombia 10,000 12,000 15,000
Santa Rosa N.P., Costa Rica 10,000 10,0600 15,000
Volcan Poas N.P., Costa Rica | 45,000 55,000 60,000
Tikzl N.P., Guatemala 15,000 15,000 24,000
El Avila N.P., Venezuela 600,000 750,000 900,000
Guatopo N.P., Venezuela 100,000 120,000 120,000
Henri Pittier N.P., Venezuela 80,000 85,000 85,000

San Miguel IN.P., Urugusy 10,000 15,000 20,000
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The provision of outdoor recreation opvortunities is considered
as an important reason for the establishment snd manasement - of manv
Latin American national warks. The interest shown by the countries
in providing certain recreational facilities is demonstrated in
Table N© 15 Picnickine and camming are the activities most com-
monly provided for in the marks. Most recreation activities
require special rhysical facilities andractically =all naticnel
parks in Latin America offer facilities for camning and nicknicking.
A sample is given in Table N© 15,

Ta. Invesiment obportunities

Cpportunites for investments occur frequently both within
national parks and in the immediate area outside the parks.
Parks often have a3 zone where constructing restsurants, hotels,
motels, etc. is permitted. Present planning philosophy however
considers it advantageous iT hotels and similar large developments
can be kept outside the boundaries of smaller parks. Exmerience
has shown that large scale touristic develomments within park
boundaries can cause considerable disturbance to park values,
Apart from investment opportunities in hotels and-restaurants,
equitnment for rental to Fecilitate narticipation in hoating, diving,
skiing, mountaineering, and fishing are other examnles of business
opportunities related to national marks. Since park objectives always
include the conservation of the existing attractions of the area
it implies that investors in facilities utilizing these attractions
are guaranteed agsinst the destruction of the same sttractions for
which the investrents were established.

An Argentininan examrle will be used to demonstrate an invest-
nment opnertunity {see flow chart ¥° D). A recent study done in
Iguazt Wational Park discusses the feasibility of investments and
their itmediate econcmic immact. Based on the wresent trend in
vigsitation an estimate for the neriod 1972- 1976 suggests 1,500,000
visitors to the park during the five years.

The planned investment include:

Costs in US$

158,000

Inproved trails

Cafeteria, restaurant 50,000
Sanitary units 12,000
Parking lots 115,000
International foot bridge 50,000
Interpretive trail 40,000
Comnlementary worl, Hotel Cataratas 42,000
Sound and light show 33,000
To the Protection sector £0,000
To the Service sector hO 000

Total 600 000



Table N° 15

Visitor use facilities in

some Latin American national parks

Other visitor

National park Pic?i? ' " Camgi?g. accomodation
facilities facilities facilities
Tayrona N.P. 10 units 40 units Cafeteria (under
Colombia construction)
Salamanca Island N.F. 20 units none Cafeteria
Colomhia
Volcan Poas N.P. 3 sites 1 site Shelters
Costa Rica 30 units
Santa Rosa N.P. Various Guest House
Costa Rica sites 1 site (restricted use)
Henri Pittier N.P. 8 units w/roof 10 sites Guest House
Venezuela 4 units stand. (restricted use)
El Avila N.P,. 20 sites 13 sites Guest House (restricted
Venezuela 31 units use) Restaurant-Bar
Canaima N.P. - Free camp- Eotels, Restaurants
Venezuela ing
Guatopo N.P. 29 units 4 sites 2 Playgrounds. Guest
Venezuela separate ‘ House (restricted use)
Tikal N.P. 2 sites 1l site Refugio, Restaurant
Guatemala Hotels
Nahuel Huapi N.P. Various Various Hotels, Restaurants
Argentina
Iguazu N.P. Various 2 large sites Hotels, Restaurants
Argentina Various small
sites
1 group site
Puyehue N.P. 2 mayor 1 major site Restaurants, Cabins
Chile sites for rent
Conguillo N.P. Various 1 major site Cabins for rent
Chile
Santa Teresa N.P. Various Several siter Restaurants

Uruguey
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Calculated benefits {all net) for the 5-year period:

Costs in US$

1. Entrance fees 300,000
2. Circuit fee, Garganta del Diablo, foot,
boat, bus: H0% of visitors 135,000
Interrretive trail, foot, beat, bus;
30% of visitors 415,000
Sound end light shov-: 304 of visitors 90,000
International foot tridme fees: 50% of
visitors 112,500
Total 682,500

Payback time is about 5--6 years denmending on the rate of interest.
The budgeted investments and revenues give a high rentability to

the prolect and are alsc flexible since even if all the investments
are not carried out, the rentability is high. Only by charging
entrance fees for existing facilities it can bz calculated that
300,000 US$ in revenue for the five-year veriod will be incurred.
These figures refer to the mark itself. The benefits to the muniedi-
palitr and to Argentina is considerably grester. These additicnal
benefits do not only enter through a multiplier effect but also
through additional swending on texes, emnloyment, transport, ac-
comodations, etc. althoush immorts have to be substracted. It should
also be kent in mind thet the sreatest benefit is the conservation of
the natvral resources in the area. In this specific case tourism
can be sa1d to have reinforced congervation by demonstrating an
economic benefit to the country ag a result of the efforts to
conserve the resources.

8. Rural Develonment

Rurel develonment is generally considered =2z 2 benefit of
national parks. However, the esteblishment of national parks or
reserves does not necessarily immly that rursl Zevelopment will
take nlace near the park. The ability of the surrounding area to
absorb or utilize the beneficial ommortunities nrovided by the
development of the mark or reserve dencnds on the canacity of the
local inhsbitants to invest in deyelopments, to f£ill nositions avai-
lable in the nark organization or to make wroductis szaleable to
the visitors.

Much can he done to increase the local ecconcomic benefit or
multiplier effect through skillful management. For example, care
can be taken to =ssure that local experiise and sunpliers are used,
and that orders are spread out to as many supnliers as nossible.

Oniy in Argentina (Mahuel Huani, Ignaed, an? Tanpin Netdon=r
Parks), was it found that national mnarks had a signiTicant direct
beneficial imrmact on the loecal rural communities, Yhere the
protected area is a sisnificent and nopular attraction, considerable
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infrastructure and develorment may be justified which in turn
normally has a strong impact unon rural develonment, although

at times this is only termorary due to the very temporary nature
of such projects as road huilding, communication networks, ete.

9. Emmloyment at different educational levels

Several of the items described under inputs, alsoc carry an
integrated outvut. Factors such ags education and labour are inputs
necessary Tor the efficient functioning of a national park or
reserve., At the same time it can be considered that the nationsl
park offers an cpportunity for work at various educational levels,
thus giving an outvut. Some gquantification of this benefit is given
in the chapters B.l Human Resources and B.3 Technical canacity
of personnel The number of employees in 2 sample of national parks
in Latin America is given in Table N° 2.

10. Water production

To conserve and maintain even water flows can be of high
direct economic impcrtance for both mnresent and future downstreanm
useg of water. Several rivers originating on national parks on the
continent are zlready being used for hydroelectric power production,
irrigation, navigation, and recreation and more have heen allocated
to such future uses.

The conservation of the water sunply is seldom the main objec-
tive of establishing national narks and should in reality never be
the main objective. However, this is a very real and Important func~
tion of several Latin American national warks, and # has often
served as the factor catalyzing establishment efforts. For exammle,
Venezuelan national parks were in several cases established in order
to nrotect important watersheds. Guatono National Park is essential
for the water supply to Caracas (See Flow Chart N° C)} and Canaima
¥National Park protects the industrially important watershed of the
Caroni river. In these cases the water sunply would have been de-
trimentally affected if action had not been taken to nrotect the
areas. In other instances disturbances were already takine-nlace to
an extent that required application of conservation measures. For
examole the establishment of the Guatonc Naticnel Park in Venezuels
necessitated the removal of 5000 families, an action which indicates
the importance of ithe water conservation. There are of eourse other
managerent systems that can provide the same services to the water
nroduction as national parks. {Water production may be defined as
securing a regulated flow of clean water cover time, without erosion
or sedimentation or flood dangers). Pronerlyv mansged, water produc-
tion may bte maintained and at the same time the 2rea can nrovide
for timber mroduction, huntineg, recreation, ¢te. The fact that
national parks heve been established for such areas in Latin America
either indicates that there are other values in the area that
warrant mrotection or that the management techniques of other uamna-
gement systems legally available are not known or develorned to an
extent that they muarantee the nrotection of the water resource.
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Table N° 16
Watersheds in a sample of some

Latin Americar national parks

National Park and Country

Watersheds protected by the park

Volcan Poas W.P., Costa Rica
Santa Rosa N.P., Costa Rica
Tortuguero N.P., Costa Rica
Tayrona N.P., Colombia
Salamanca Island N.P., Colombia

El Avila N.P., Venezuela

Henri Pittier N.P., Venezuela
Guatopo N.P., Venezuela

Canaima N.P., Venezuela

Ulla Ulla R., Bolivia

Manu N.P., Peru

Pampa Galeras R., Peru

Tikal N.P., Guatemala

22
Nene
1
Several intermittent rivers
NHone

39 + several intermitent {(most of
them used for drinking water)

Various, used for drinking water .
18 (important for drinking water)

Various. Part of a large industrial
river.

1 significant

Several smaller, part of one large
Amzzonian watershed.
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Table N° 16 shows a sample of national parks and watersheds. 'Watersheds"
is here applied in an ample sense to include rivers of a significant size
and importance and these originating within the park boundaries.

11. Health

Tk urbanizing trend in Latin America has aggravated the social
problems in most metropolitan cities and brought grave consequences for
the public mental and physical health. A rising wave of crime, frustra-
tion and isolation from nature has been documented., The lack of adequately
plammed urban areas for recreation which to some extent, can reduce ten-
sions, is serious and the results are visible in overcrowded small city
parks, zoos, gardens, etc. Seldom is this demand given sufficient atten-
tion and it is often considered a low priority public service. As a
result it is common to find groups of people recreating on every green
piece of land in the cities, and along highways and rivers during week
ends and holidays.

National parks, especially those close to urban centers, offer an
opportunity for people to recreate and improve both their mental as well
as their physical health. The economic value of this is difficult to
estimate, although the social value is easy to understand. Usually a net-
work of trails is open to visitors in national parks, where they can walk
and view undisturbed natural scenery and enjoy fresh air and quitness.
Cross country walking is also normally encouraged in most national parks.
Other physical activities are also usuwally permitted. These activities
all assist in maintaning health.

The aspect of maintaining the mental health may be more important
than the maintenance of the physical health in this context. National
parks offer unique opportunities for urban people under stress to relax
and recreate in esthetically pleasing natural surrcundings.

12, Cultural and Historic Features protection

National parks often protect some cultural or historic heritage of
the country for present and future enjoyment. In several cases in
Latin America, national parks have served to protect such remains as
well as their surrounding natural enviromment. There is an increasing
awareness that not only does the specific historic feature deserve
protection, but alse its natural settings. In other parts of the world
such areas have sometimes been modified to show what the area was like
in a specific period of time related to the history or the cultural
features protected. This is not yet practiced very often in Latin America
although interest has been increasing in setting aside special zZones to
accomplish this objective. At times a particularly important cultural
landscape merits protection even though it does not contain any single out-
standing feature. Such cultural landscapes normally need continuous manipu-
lation and management to inhibit normal vegetational successions. Historic
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Table N* 17
Historic/Archaeological features in

some Latin American national parks

National Park and Country Historic Features
Santa Rosa N.P. Reconstructed hacienda from the battle
Costa Rica period between Costa Rica and Nicaragua.
Sites of 3 battles. Indian culture
remains.
Cahuita N.P. Some historic remains from the 17th cen-
Costa Rica tury (cannoas, etc.)
Tayrona N.P. An area with archaeological remains
Colombia from the Tayreona indian culture.

{Precolombian). More than 450 years
since last occupied.

Salamanca Island N.P. Some few remains of an indian culture

Colombia

El Avila N.P. A& 17th Century stone road from Guaira

Venezuela to Caracas. Ruins of a house that was
used by Humbolt. Reconstructed hacien-
das.

Guatopo N.P. Restored coffee hacienda (100 years).

Venezuela (El Elvira), restored sugarcane mill

as museum. Ruins a»f an old Spanish
pueblo (San Antonio)

Henri Pittier N.P. A colonial pueblo near the coast
Venezuela

Tikal N.P. The famous imperial and ceremonial
Guatemala center of the Maya indian culture,

Numerous ruins of world significance.

Pamfa Galeras R. Puins from the Inca indian culture.
Peru Especially constructions related to
their trapping of wvicufia.

Santa Teresa N.P. Historic fortress. Peried of the
Uruguay Spanish-Portuguese war.

San Miguel N.P.

Uruguay Historic fortress. Period of the
Spanish-Portugusse war.

(continues)
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Manu N.P. Unknown but possible Inca ruins. Rich
Peru indian living cultures.

Canaima N.P. : Rich indian living culture.
Venezuela

Juan Fernandez Island N.P., Rich history of pirates and deporta-
Chile tions.

Easter Island N.P. Rich archaeoclogical history. Stone-

Chile head. Stone carvings.
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features or cultural landscanes will normelly be included in smnecifie
zones in Latin American naticonsl marks. Table NO 17 gives a2 sample
of historic features in some Latin American national nerks.

13. Special scenic and egeclogic features nrotection

Superlative sceneryv is one factor that in general characteri-
zes national parks on the continent. This unigqueness or superiority
of the landscape usually inelude some geologie Tormation of the
ares. Mountains, volcanoces, waterfalls, caves, eanyons ., lakes and
islands very coften constitute the most significant features of
interest .

The protection of these scenic features for the continucus
enjoyment of all peonle constitutes a significant benefit to
humenity and should be considered an outnut of national parks,
since the management nrovides protection from activities that could
otherwise destrov these natural assets_. Although it is almost imnos-
sible to nmut a monetary value on scenery, it is a well known fact
that superb scenery may renresent tourism revenues, recreation and
may generate significant pride for the natural heritage of a nation.

Table WO 18 gives a sample of unioue or superlative scenery
in some Latin American national Harks.



T .

Table N© 18

Unique scenery in some

Latin American national parks

Naticnal Park and Country Unique natural feature

Canaima N.P., Venezuela World's highest waterfall (Angels
Fall , 973 m). Unique geologic
formations (Roraima formations)

Iguazu N.P., Argentina One of the world's largest waterfalls
and Iguacu N.P,, Brazil {2,700 m waterfalls horizontally mea-
sured and with a height of about 70 m).

Volcan Poas N.P., Costa Rica One of the world's largest true
craters (Approx. 1,5 km in diameter)

Vicent Perez Rosales N.P. One of the most spectacular classical

Chile snowcaped strato volecanoes cn the
continent.

Torres del Paine N.P. Unique mountain and glacier scenery.

Chile

Archipelago Los Roques N.P., One of the extremely few coral .atolls

Venezuela of the Atlantic

Cueva de la Quebrada del Toro N.P. Superlative cave formations

Venezuela

Salamanca Island N.P., Superlative mangrove and sandbar

Colombia formations

Galapagos Islands N.P., Unique islands and nature features

Ecuador (flora, fauna).
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FLOW CHARTS
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TEE GREENBELT ARCUND CARACAS VENLZULLA
Simplified Behematic Model
Urban growth problem - Approval of the Greenbelt
Foul air > 1971 Concept in the "Plan General
_Scenic deteriopation = o Urtano"
Lack of recpetiopal opportu- 5
< 0 ot Start
nities
1979 Decree, Regulations
AN and Plan enforced

Greenbelt establishad
by Presidential Decree

-y

BEWEFITS

Greenbelt

W

. 213.800 ha

Limits naturally the urban area
Supports oxygenization of the capital city
Provides recreation areas for the public
Provides close agricultural producticn,
saving on transport costs
Protects the scenic frame of Caracas
Regulates and reduces air pollution
Reduces pressure on sewage system
Reduces pressure on power system
Reduces pressure on water system
(these last three througl better urban
structure )
Industry can be located in satellite centers
Enforces anvironmentally hetter satellite
cities
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SANTA TERESA NATIOHAL PARK
URUGUAY
INPUT - QUTPUT FLOY CHART
F

INPUTS

2,700 ha of coastal land

5 Administrators and Managers +
80 military workers

Construction costs (no figures)
administration center, sanitary
units, camping sites, etc.

Planting costs (The area was pre-
viously treeless, with moving

_sand dunes).

SANTA TETRLESA
Hational Park

and
) Recreation Area

Established in
1927

Uruguay

]

QUTPUTLS

Protected historic fortress

Protected Atlantic sand beaches and littoral
zone

Sand dune stabilization

Protected good Nutria and bird habitat
Tmproved public health through recreation

Concession Fees (kiosks) - (nc figures)
200,000 camping days annually: about
US875,000 in fees

Fublic recraation (dav use), sports fishing,
swimming, nature walks, ete.

Operation of educational farm, incomes from
farm products.

Public education in history and nature.
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11.

12.

13.
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APPENDIX T

Size of national parks and reserves

National Parks

Argentina
Nahuel Huapi
Los Glaciares
Lanin
Rio Pilcemayo
Los Alerces

Perito FPrancisco P.

Iguazu

Tierra del Fuego
El Rey

Chaco

Laguna Blanca
Petrified Forest
Palmar de Colon

Bolivia
Ulla Ulla

Brazil
Toneantins
Aragrvaia
Iguacu
Serra da Bocaina
Emas
Brasilia
Mcnte Pascecal
Itatiaia
Aparados da Serra
Caparao
Serra dos Orgaocs
Sete Cidades
Tijueca

Chile
Bernardo O'Higgins
Laguna San Rafael

Alberto M. de Agostini
Hernando de Magallanes

Lauca
Villarica

Vicente Perez Rosales

Puyehue
Cape Horn
Conguillio

in Latin America in Hectarvres

{continues)

Hectares

785,000
600,000
395,000
285,000
263,000
115,000
75,820
63,000
44,162
15,000
11,250
10,000
8,500

200,000

625,000
460,000
170,000
134,000
100,000
28,000
22,500
©11,0u3
10,500
10,435
10,000
6,221
3,300

1,761,000
1,350,123
800,000
800,000
400,000
167,000
135,175
117,000
63,003
40,000



National Parks

Chile (cont.)
El Guayaneco
Bzhia Erasmo
Torres del Paine
Juan Fernindez
Los Paraguas
Laguna del Loja
Isla Guamblin
Fray Jorge
Monte Balmaceda
Nahuelbutsa
Isla de Pascua
Huerguehue
Tolhuaca
Paliaike
Los Aler=zales
Les Pinguinos (island)
Laguna de los Cisnes (Island)

Colombia
Sierra de la Macarena
E) Tuparro
Puracéd
Sierra Nevada
Las Orquideas
Isla de Salamanca
Tayrona

Costa Rica
Tortuguero
Santa Rosa
Poas Voleano
Cahuita

Dominican Republic
Haina-Duey

Lcuador
Galapagos islands

Guatemala
Tikal

Mexico
La Malinche
Iztaccihuatl-Fopocateptl
Zoquiapan
Pico de Orizaba
Bosencheve
Cofre de Perote
Lagunas de Chacahua

(cont.)

Hectares

30,498
28,320
24,530
18,300
18,000
11,600
10,625
9,960
7,900
5,415
4,589
3,900
3,500
3,000
1,230
97

25

600,000
380,000
80,000
50,000
30,566
21,000
11,600

18,000
9,904
4,000
1,700

5,030

691,200

57,600

41,711
25,679
20,454
19,750
15,000
11,700
10,000



National Parks

Mexico (cont.)
Lagunas de Montebello
Constitucidn de 1857
Lagunas de Zempoala
Desierto de los Leones

(e

&

Insurgente Jose M. Morelos y Pavén

Insurgente Miguel Hidalgo y Costilla

El Chico
Grutas de Cacahuamilpa

Surinam
Eilerts de Haan Gebergte
Tafelberg
Voltzberg Raleighvallen
Wia-Wia ,
Coppename River Mouth
Brownberg
Brinckheuvel
Galibi

Panama
Altos de Campana

Paraguay
Ybykui

Peru
Manu
Huascarin
Cutervo

Uruguay
Santa Teresa
San Miguel
Arequita

Venezuela
Canaima
Archipelago Los Roques
Sierra Nevada de Merida
El Avila
Guatopo
Henri Pittier
Yacambu
Cueva de 1la Quebrada del Toro
Yurubi

(cont.)

Hectares

6,022
5,009
4,669
1,900
1,813
1,836
1,835
1,600

220,000
140,000
56,000
36,000
12,000
11,200
6,000
4,000

2,600

5,000

1,532,806
85,000
2,500.

2,700
1,495
1,000

1,000,000
225,153
190,000
100,000

92,640
90,000
9,000
8,500
4,000



Reserves Hectares
Brazil

Caracara 70,000

Scoretama 24,000

Nova Lombardia 4,350

Corrego de Veado 2,400

Serra Negra 1,100

Poco das Antas 3,000
Costa Rica

Cabo Blanco ' 1,172
Cuba

Cupeyal 10,260

El Cabo 7,535

Jaguani 4,932

Cabo Corrientes 1,578
Peru

Pacaya 660,000

Pampa Galeras 6,500
Uruguay

Cabo Polonio ib 250

Provincial Parks (not included in Hectares

other tables)

Brazil
Sao Paulo
Morro do Diabo 37,157
Itating 12,058
Campos do Jordac 8,132

Serra da Cantereira 4,500
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APPENDIX H© II

Biotic provinces and mational parks

in Latin America

Neotropical Region Established National Parks or
Biotic Province Equivalent Reserves
1. Amazonian a. Manu (Peru)

b. Pacaya (Reserve, Peru)

c¢. Sierra de la Macarena
(isolated mountain range, Colombia)

2, Colombian Coast None

3. Bahian coast a. Serra da Bocaina (Brazil)
b. Monte Pascoal (Brazil)
c. Serra dos Orgaocs (Brazil)

d. Tijuca (Brazil)

4, Venezuelan deciduos forest a. Yacambu (Venezuela)®
b, Sierra Nevada de Métida (Mountain,
Venezuela)
5. Brazilian deciduos forest a. Ttatiaia (Brazil)

b. Caparao (Brazil)
c. Aparados da Serra (Brazil)
Iguacu (Brazil)

e. Iguazu (Argentina)
6. Caatinga a. Sete Cidades (Brazil)

7. Gran Chaco a. Rio Pilcomayo (Argentina)
b. El1 Rey (Argentina)
c¢. Chaco (Argentina)

8. Venezuelan dry forest a. El Avils (Venezuela)#:®
%

b. Guatopo (Venezuela)

“Mostly cloud forest
*%Mostly humid tropical forest



9. Ecuadorian dry forest

10, PBrazilian Araucanian forest

11. Chilean Araucarian forest

12. Chilean temperate rainforest

13. Chilean sclerophyll

14, Llancs

15. Campos

EGES
Mostly humid tropical forest

- B3 -

Henri Pittier (Venezuela)##
Yurubi (Venezuela) %%

e. Cueva de la Quebrada del Toro
(Cave, Venezuela) ##*

f. Archipiélago "Los Roques'™
(Atoll, Venezuela)

g. Salamanca Island
(Mangrove, Colombia)

h. Tayrona (Colombia)

i. S8ierra Nevada
(High mountain, Colombia)

None

None

a. Los Paraguas (Chile)
b. Conguillio (Chile)
c. Nabulbuta (Chile)

Villarica (Chile)
e. Los Alerzales (Chile)

a. Puychue (Chile)
b, Vicente Pérez Rosales {(Chile)
c. Laguna San Rafael (Chile)

Alberto M. de Agostini (Chile)
e. Cabo de Hornos (Chile)

a. Fray Jorge (Chile)
La Campana (Chile)

a. El Tuparrc (Fauna Reserve, Colombia)
a. Araguaia (Brazil)

Emas (Brazil)

c. Brasilia (Brazil)



16.

17.

i8.

19,

20.

21.

22.

23,

Pampas

Aprgentinian thorn scrub

Patagonia

Peruvian desert

Atacama

Guyana highlands

Northern Andes

Southern Andes

- G4 -

T M@ +h O A O

He

Chapado dos Veadeiros (Brazil)

Ybycui (Paraguay)

Cabo Polonie (Uruguay)
Arequita (Uruguay)
Santa Teresa (Uruguay)
San Miguel (Uruguay)
El Palmar (Argentina)

None

Petrified Forest
(Monument, Argentina)

Tierra del Fuego (Argentina)

None (One proposed)

None (One proposed)

Canaima (Venezuela)

Puracé (Colombia)
Las Orquideas (Colombia)

Cutervo (Perd)

Pampa Galeras (Fauna Reserve, Perd)
Lauca (Chile)

Bernapdo O'Higgins (Chile)

Nahuel Huapi (Argentina)

Los Glaciares (Argentina)

Lanin (Argentina)

Los Alerces (Argentina)

Perito Francisco P. Moreno
(Argentina)

Laguna Blanca (Argentina)

H CATIE, Turrialbyg
i

| : .
l; £ ir o :N_T 8
) :
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24, Puna

25, Andean cloud forest

26. Juan Fernindez

27. Falkland Islands

28, Galapagos

4. Panama

Nearotic Region
Biotic Province

14, Sierra Madre

17. Sonoran

18, Chihuahan

19. Tamaulipan

NEOTROPICAL REGION

Middle American Sub-Region
Biotiec Province

20. Campeche

- B5 -

Ulla Ulla (Bolivia)

Manu (One part, Peru)

Juan Fernidndez (The whole Archipie-
lage is s National Park, although
heavily disturbed, Chile)

Kidney Island (¥ature Peserve, Falk-
land Islands)

Galapagos Islands (80% is National
park, Ecuador)}

Altos de Campana (Panama)

Bosencheve (Mexico)

Insurgente J.M. Morelos y Pavon
(M&xzico}

El Chico (Mexico)
Grutas de Cacahuamilpa (Mexico)

Iztaccihuatl-Popocateptl (Mexico)

Insufficient information

Insufficient information

Insufficient information

L= 2

2]

Tikal (Guatemala)
Cofre de Perote (Mexico)

Pico de Orizaba (Mexico)



21.

22,

23,

24,

25,

Carib-Pacific

Sinaloan

Guerreran

Yucatan

Central Cordilleran

[y

cr

a. Santa Rosa (Costa Rica)
Insufficient information

a. Lagunas de Chacahua (Mexico)
Insufficient information

a. Volcan Poas (Costa Rica

b. Lagunas de Montebello (M¥exico)





