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Abstract

This study has considered a careful compilation of biotic, abiotic and anthropogenic management data of the Natural Protected
Areas of Ecuador (PANE). It aims to create a new space to analyze and discuss the relationship between the most interesting variables
in protected areas using multivariate analysis tools, a novel techniques to simultaneously analyze complex and abundant data groups.
This paper shows the results of this analysis, discussing both the natural richness and the problems of the different protected areas of
Ecuador.
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Resumen

El presente trabajo ha considerado la compilacién cuidadosa de datos biéticos, abidticos, antrépicos y de gestion de las difer-
entes Areas naturales Protegidas que conforman lo que actualmente se denomina el Patrimonio de Areas Naturales del Ecuador.
Se pretende, a través del presente documento generar un espacio donde se analicen y discutan las relaciones entre las variables de
interés registradas en las Areas Protegidas, aplicando herramientas de analisis multivariado: una manera idénea con la cual se puede
analizar de manera simultdnea juegos de datos complejos y/o abundantes. El presente documento muestra los resultados de este
andlisis, asi se discute la riqueza natural y la problemética de las diferentes dreas protegidas. Va dirigido a la sociedad ecuatoriana en
general.
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1. Introduction

The protected areas are areas determined by a state,
subject to a legal and institutional label, defined to
guarantee the conservation of their particular en-
vironmental and cultural riches (es.wikipedia.org).
They are basically divided into five groups: Areas
of Protection of Flora and Fauna, National Parks,
Protected Areas of Natural Resources, Biosphere Re-
serves and Areas of Urban Recreation.

A protected area is commonly defined as: A sur-
face of the earth or sea dedicated especially to the
protection and maintenance of the biodiversity and
the associated natural and cultural resources, man-
aged through legal means or other effective means
(es.wikipedia.org), (IUCN, 1994). Therefore, the
protected areas are special maintenance territories
aimed at the administration, management, and pro-
tection of the environment and the renewable nat-
ural resources: flora, fauna, and others that reside
there.

In this way, the protected areas constitute spaces
created by society as a whole, coordinating efforts
that guarantee human life and that of other species
in conditions of well-being; in other words, the con-
servation of biodiversity as well as maintaining nec-
essary ecological processes for their conservation.

The natural protected areas have various
functions (www.manejodeareasprotegidas.org;
conservation.org.ec):

e They constitute a strategy to conserve biodi-
versity and other natural resources.

e They provide alternatives to raise the quality
of life in the communities inside and outside
their borders.

e They possess a large variety of monetary and
non-monetary values which are of importance
to the different groups of users and other
groups interested in the same.

e They provide goods and services to neighbor-
ing communities as well as to other popula-
tion centers in their zones of influence, some-
times even on a global scale.

e They contribute to humans’ well-being since
they help to conserve natural resources and

maintain environmental services which sus-
tain the lives of millions of people.

In order for these functions to be attained with
spontaneity and harmony, the protected areas have
to fulfill a variety of objectives that guide their man-
agement, like protection of the environment, con-
tribution to sustainable development, and the pro-
vision of recreational and educational services for
the visitors. The activities related to these objectives
can affect each other and create conflict. Therefore,
those in charge of the areas have to exercise effective
management, aiming to balance the ecological, so-
cial, and economic preoccupations associated with
the achievements of said objectives <http:/ /WWW.
manejodeareasprotegidas.org).

Ecuador, much like other neotropical countries,
is a mega-biodiverse country, due to the variety and
variability of its landscapes, ecosystems, and species
of flora and fauna. Through an important official
effort, neotropical biodiversity, in particular that of
Latin America, has, for many decades, intended to
be protected through national systems of protected
areas, with varying luck and success in each of the
countries.

Within this context, the development of differ-
ent investigations about the structure and functional
dynamics of the individual protected areas or as
members of a greater management system, results
in an important theme for the society that man-
ages it. The new models of management of pro-
tected areas should be seen as entities that main-
tain, to a greater or lesser degree, similarities among
themselves, of biological, geographic, or landscaped
types, with certain levels of success (and sometimes
even failure) of their management activities and
management of their ecosystems and resources, the
incidence of human activities in them, etc. There-
fore, they shouldn’t be observed as individual enti-
ties, but rather entities related to each other due to
particular affinities, which can only be differentiated
analyzing their particular characteristics as a whole.

Therefore, the multifactorial analysis of the
physical and ecological richness of the protected ar-
eas, its situation, its management attributes, and its
current problems, is frequently considered a tool,
which, if used well, could contribute to the good
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management and operation of such areas and of
the systems in which they are immersed (Hockings
et al., 2000; Honey and Rome, 2001; Quinn, 2002;
Worboys et al., 2001).

In Latin America and Ecuador this form of char-
acterization and approaching reality and problems
of the national systems of the protected areas is rel-
atively recent. Far from some efforts relatively iso-
lated to characterize such systems as multifactorial,
executed in Mexico, Brazil and Chile <http: //Www.
manejodeareasprotegidas.org), one could say that
very little of this investigation has been executed
in the region, so that the present study would con-
stitute a novel way to approach such problems for
Ecuador.

It should be mentioned that, in recent years, a
lot of very valuable information has been generated,
which characterizes the different elements of biotic,
abiotic, and anthropic nature, in different protected
areas of the Ecuadorian State (PANE) (Ministerio de
Ambiente de Ecuador-MAE, 2007b; ECOLAP and
MAE, 2007) .

Nonetheless, in spite of this grand investigative
effort, the documents generated generally concen-
trate on or work only with protected areas in an in-
dividual way, and do not carry out an integrated
analysis of the information, in which one can simul-
taneously observe ecological characteristics, as well
as the most relevant management characteristics of
the protected area of the PANE, through a method-
ology that allows observation not only of the situa-
tion of the particular protected area, but also what
happens with that entity (or a particular group of
entities) within a context made up of a total of the
heritage protected areas.

In the present project of investigation, this
complete panorama was sought after to observe,
through the application of multivariate techniques
of analysis of information, which permitted the car-
rying out of the most complete preliminary charac-
terization of the present state of the protected areas
which make up the PANE as an integrated and in-
teractive group of fundamental entities, members
of National System of Protected Areas of Ecuador
(SNAP).

This integral analysis, which included ecologi-
cal characteristics, management, and contemporary
problems of the protected areas, entails a broad
value for the Ecuadorian society in general, and for
different governmental and non-governmental or-
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ganizations, interested in the structural, functional,
and managerial dynamic of the entities of PANE in
their group.

1.1 General Objectives

1. Examine the structural and functional rela-
tionships between the different entities which
make up the patrimony of natural areas of
the Ecuadorian state, in function of the phys-
ical, geographical, and ecological characteris-
tics and of the current managerial activities.

2. Distinguish groups of Protected Areas similar
in their reality and problems.

1.2 Specific Objectives

1. Compile pertinent information of all the cur-
rent Protected Areas, including physical, geo-
graphical, ecological, and management of the
area.

2. Systematically apply two multivariate analy-
sis techniques (the other Cluster Analysis and
one being Organizational Analysis) to the in-
formation of the protected areas of the PANE.

3. Observe, examine, and analyze the tendencies
(of the protected areas and of the variables
studied) in the results of the two techniques
of the PANE.

2. Materials and Methods

In its first phase, the project was developed between
April 2012 and April 2013 in three stages:

Stage 1: Compilation of pertinent information of
all the current protected areas within the PANE, of
their physical, geographic, ecological nature, and
management. For this, the physical and virtual li-
braries of the Ministry of the Environment (MAE)
were visited, as well as the Ministry of Coordination
of Natural and Cultural Heritage, the Eco-Ciencias
Foundation, and other higher learning centers (see
Bibliography). In the case of some of the protected
areas, it was necessary to obtain information over
the phone or personally at the regional offices of the
Ministry of the Environment.


http://www.manejodeareasprotegidas.org
http://www.manejodeareasprotegidas.org

Articulo cientifico / Scientific paper

Patricio Yinez M., et al.

Stage?2: Thedatafrom the Areas of the PANE were
registered and ordered in large matrixes of informa-
tion (Appendices 1, 2 and 3), to which two tech-
niques of Multivariate Analysis (Cluster Analysis
and Organizational Analysis) were systematically
applied.

The Cluster Analysis was done using an Ag-
glomerative Method in function of the average
union, and having as a measure of reference the
Bray-Curtis Dissimilarity between elements (pro-
tected areas); the Principal Component Analysis
was done based on the Matrices of Correlation or
of Co-variance. Both types of methods are thor-
oughly explained in texts like those by Greig-Smith
(1964); Whittaker (1973); Matteucci and Colma
(1982); Pielou (1984); McCune (1987); Ter Braak
(1987); Digby and Kempton (1991); Farifias (1996)
and Yanez (1997).

Stage 3: This included the observation and/or dis-
crimination of the tendencies found in both types of
analyses carried out, as well as the structuring of the
conclusions and the respective recommendations, in
function of the findings carried out.

3. Results and Discussion
3.1 The Protected Areas of Ecuador

The National System of Protected Areas of Ecuador
(SNAP) was created in 1976, for the preliminary
strategy of conservation of outstanding wild areas
of Ecuador, with the purpose being the conservation
of the biodiversity and historical cultural heritage,
in addition to archeological remains, sites, and set-
tlements of the country (ECOLAP and MAE, 2007).

Currently, SNAP is made up of 46 protected ar-
eas that cover more than 5,143,700 hectares of the
earth’s surface and 13,100,000 hectares of sea sur-
face. The surface of the protected areas on land is
equivalent to approximately 19% of the national
land territory. The system covers the 24 provinces
of the country and it includes a major part of
the ecosystems with 42 plant formations, of the
46 existing in Ecuador, with differences in altitude
that range from sea level to 6,300 meters (http://
ecuadortouristique.wordpress.com).

In addition to having a unique biodiversity, the
areas of SNAP are a source of key environmen-
tal services, particularly those related to sources of

fresh water, which is consumed in different cities of
the country, used in hydroelectric plants and in agri-
culture (ECOLAP and MAE, 2007).

3.2 Management categories of the Pro-
tected Areas of Ecuador

Depending on their particular characteristics, the
areas of SNAP possess distinct management cate-
gories (Gobierno de la Reptiblica del Ecuador, 1981):

National Park: An area with one or various
ecosystems, spanning a minimum of 10,000
hectares. Contains an important diversity of species
of flora and fauna, geological features, and habi-
tats that are important to science, education, and
recreation. The management of the area should be
in its natural condition, for the preservation of the
ecological, aesthetic, and cultural remains, any ex-
ploitation or occupation of it is prohibited.

Ecological Reserve: An area of at least 10,000
hectares, with one or more ecosystems with species
of wild flora and fauna that are important or threat-
ened with extinction. To avoid this, any type of
exploitation or occupation is prohibited. It usually
contains singular geological formations in natural or
partially altered sites.

Biological Reserve: Land or water areas of vari-
able size. The objectives for such areas are oriented
primarily to the conservation of the wildlife, as well
as natural processes, making the implementation
of scientific investigation and educational environ-
mental activities possible.

National Recreation Area: An area with a surface
of 1,000 hectares or more, where scenic beauty ex-
ists, with touristic or recreational resources in a nat-
ural environment, and easily accessible from popu-
lation centers.

Wildlife Refuge: An area essential in guarantee-
ing the existence of wildlife (resident or migratory),
it can be used for scientific, educational, or recre-
ational purposes.
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Fauna Production Reserve: A natural or partially Biological Reserves

altered area, of variable size, but enough for the de-
velopment and economic use of the wild fauna.

Marine Reserve: A marine area that includes a
column of water, sea bed and subsoil that contains
predominately natural systems, that is an object to
management activities to guarantee the protection
and maintenance of its biodiversity, at the same time
providing a sustainable flow of natural products,
services, and use for the benefit of the community.

Geobotanic Reserves: A land area with natural or
partially modified ecosystems, but includes singular
scenic, geological, and geomorphological beauty.

3.3 List and map of the Protected Areas
of Ecuador

The following lists the Protected Areas of the PANE
in a classified way, by management and organiza-
tional category, in function of the time transcurred
from their official creation, from the oldest to the
most recent. Additionally, in Figure 1, one can ob-
serve the geographical placement of the majority of
them.

National Parks

1. Galdpagos, 77 years since its creation

2. Cayambe - Coca, 43 (first reserve, currently
park).

3. Cotopaxi, 38.

4. Sangay, 38.

5. Cajas, 36.

6. Machalilla, 34.

7. Yasuni, 34

8. Podocarpus, 31.

9. Sumaco Napo - Galeras, 19.
10. Llanganates, 17.

11. Yacuri, 4.
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1.
2.
3.

Limoncocha, 28 years.
El Quimi, 7.
Cerro Plateado, 3.

Ecological Reserves

O ® N @k e

Cotacachi - Cayapas, 45 years.
El Angel, 21.

Antisana, 20.

Manglares Cayapas - Mataje, 18.
Los Ilinizas, 17.

Mache - Chindul, 17.

Manglares - Churute, 17.
Arenillas, 12.

Coféan - Bermejo, 11.

GeoBotanic Reserve

1.

Pululahua, 47 years.

Fauna Production Reserves

1.
2.
3.
4.

Cuyabeno, 34 years.
Chimborazo, 26.
Manglares del Salado, 11.

Reserva PF Marino Costera Puntilla Santa
Elena, 5.

Wildlife Reserves

Y ® N @ L
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e

Pasochoa, 17 years.

Isla Santa Clara, 14.

Isla Corazén y Fragatas, 11.

La Chiquita, 11.

Manglares Estuario del Rio Muisne, 10.
El Zarza, 7.

Manglares El Morro, 6.

Manglares Estuario Rio Esmeraldas, 5.
Refugio Marino-Costero Pacoche, 5.

El Pambilar, 3.
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Natural Recreation Areas

1. El Boliche, 34 years.

. Parque Lago, 11.

. Samanes, 3.

. Isla Santay, 3.

. Playas de Villamil, 2.

Binational Park

1. Parque Binacional El Céndor, 14 years.

Marine Reserve

1. Galapagos, 17 years.

2. Galera San Francisco, 5.

Variables considered in the current
investigation

3.4.1 General data of the Protected Areas

3.4

Data like the complete name of the area, the initials
they are normally known by, the regions of the coun-
try they are founding, the time passed since their
official creation, the surface area in hectares, their
annual minimum and maximum temperatures, the
minimum and maximum altitude, the minimum,
maximum, and average precipitation, the number of
park rangers at the beginning of 2012, and the num-
ber of hectares per existing park ranger to the same
date was obtained (Appendix 1).

3.4.2 Data about the ecosystems in the Protected
Areas

In a second matrix, data was registered about the
main types of existing ecosystems in each area, us-
ing 15 general categories of ecosystems (adapted
from that which was proposed by ECOLAP y MAE,
2007): Coastal and Marine Ecosystems (among
which include mangrove, coast, intertidal areas,
coral reefs, open ocean water); Humid and Trop-
ical Forests and Jungles; Montane and Premon-
tane Cloud and Semi-Cloudy Forests; High An-
dean or Altimontane Forests; Dry Forests and Dry
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Bushes; Lagoons, Wetlands and Grasslands, Perpet-
ual Snow, Paramo (Andean Moor); Bushy Paramo;
Herbaceous Paramo (with scrublands and moss);
Frailejones Paramo; Semidesert Coast; Thickets of
Miconia; Pampa and Fern Zones; Scalesia Forests
(Appendix 2).

3.4.3 Data about the problems and/or realities of
management of the Protected Areas

The Protected Areas constitute a notable part of the
conservation strategies of a country. Nonetheless,
by themselves they are insufficient to guarantee the
conservation of species of native and endemic flora
and fauna, as well as the necessary ecosystem ser-
vices.

Due to this, in a third matrix, data was registered
about the large problems or realities of management
of each Area, considering 16 general categories of
problems (obtained after a profound revision of the
technical documentation, see Bibliography and oc-
casional interviews): Development of crops within
the area and/or progress in the agricultural bor-
der; loss of native vegetable coverage, deforesta-
tion and extraction of wood; livestock and shep-
herding activity; erosion; fires and burning of native
vegetation; human infrastructure present within the
area; invasive/dangerous vegetable species intro-
duced; hunting, fishing and illegal and/or exces-
sive collection of native fauna; shrimp production;
petroleum activity and/or extraction of gas; mining
activity; solid residues; residual water from popu-
lations and industries; demographic growth within
the area and/or conflicts for land possession; nat-
ural threats-volcanism; management measures con-
sidered relative to global climate change.

3.5 Multivariate characterization of the
Protected Areas

3.5.1 Inrelation to the general aspects of the Pro-
tected Areas

After having completed the respective Classifica-
tion Analysis (utilizing an Agglomerative Method
in function of the Average Union, having the Dis-
similarity of Bray-Curtis among the protected areas
as a reference of measurement [Appendix 1]), the
position of the areas is shown in Figure 2.
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Figure 2. Cladogram of the protected areas of the natural patrimony areas of the Ecuadorian state in function of their
ecological, creation, and current management characteristics (Appendix 1).

Note how the conglomerates or clusters were ob-
tained: the first encompasses the protected areas
from ANRBol (El Boliche National Recreation Area)
to REEA (EI Angel Ecological Reserve); the second
includes from ANRSam (Samanes National Recre-
ation Area) to RVSISCla (Santa Clara Island Wildlife
Refuge; the third from PNCAY (Cayambe Coca Na-
tional Park) to RMGSFra (Galera San Francisco Ma-
rine Reserve); and the fourth formed only by RMG
(Galapagos Marine Reserve).

This formation of conglomerates of the protected
areas supports their values in relation to their eco-
logical, creation, and current management vari-
ables; whose relationships are better appreciated in
the organizational graph generated by the Analysis
of Principal Components (ACP), based on a Corre-
lation Matrix (Figure 3).

Observe how the more important (longest) vec-
tors chart the position of the protected areas in rela-

12

tion to them: the Altitude (minimum and maximum
of the Area), the age of the protected area (lapse
in creation), and the total number of park rangers
(2012) are more in the Andean and Altoandina ar-
eas (ex.: RPFCh, Chimborazo Fauna Production Re-
serve; PNCaj, Cajas National Park; REEA, El Angel
Ecological Reserve; among others).

On the other hand, in the lower altitudes, but
with higher levels of precipitation and in general
with more surface area, were the PNSNG (Sumaco
Napo Galeras National Park), PNY (Yasuni National
Park), RPFC (Cuyabeno Fauna Production Reserve)
among others.

Finally, with lower altitudes but with lower lev-
els of precipitation, and correlated with higher max-
imum and minimum temperatures, one can appre-
ciate the protected areas like Machalilla National
Park (PNM), Churute Manglar Reserve (RMG) and
Samanes National Recreation Area, among others.

1A GRANJA, Revista de Ciencias de la Vida, 18(2) 2013: 5-32.
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Figure 3. Organizational graph (based on an ACP) of the different Protected Areas of the Patrimony of Natural Areas
of the Ecuadorian state in function of their general ecological, creation, and management characteristics (Appendix 1).
Note: F1 (horizontal axis) = absorbed 35% of the variation; F2 (vertical), 30%. (Guardap. is referred to park rangers).

3.5.2 In relation to the ecosystems of the Pro-
tected Areas

After having completed the respective Classification
Analysis (using an Agglomerative Method in func-
tion of the Average Union, and having as a measure
of reference the Bray-Curtis Dissimilarity between
Protected Areas, Appendix 2), the position of the
Areas is shown in Figure 4.

Note how four conglomerates or clusters were
obtained: the first encompasses the protected areas
from ANRBol (El Boliche National Recreation Area)
to REEA (El Angel Ecological Reserve); the second
includes from PNCon (El Condor National Park) to
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RBCP (Cerro Plateado Biological Reserve); the third
from ANRSan (Santay National Recreation Area) to
RPFC (Cuyabeno Fauna Production Reserve); and
the fourth formed by ANRPVill (Villamil Beaches
National Recreation Area to RMGSFra (Galera San
Francisco Marine Reserve).

This formation of conglomerates of the protected
areas deals with the values of these elements in re-
lation to the types of ecosystems present or absent
in them; whose relationships are appreciated best in
the Organization Drawing generated by the Analy-
sis of Principal Components, based on the Covari-
ance Matrix (Figure 5).
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Figure 4. Cladogram of the Protected Areas of the Natural Patrimony Areas of the Ecuadorian state in function of the
presence or absence of different ecosystems in them (Appendix 2).

Observe how the longest vectors (corresponding
to the most relevant ecosystems, by their frequency
and surface) draw the position of the protected ar-
eas in relationship to them: for example, the tropical
rainforest is represented by Amazon protected areas
like PNY (Yasuni National Park), RPFC (Cuyabeno
Fauna Production Reserve), RBL (Limoncocha Bio-
logical Reserve) and also by some coastal areas like
REMACH (Mache-Chindul Ecological Reserve) and
RVSLaChiq (La Chiquita Wildlife Refuge).

Other protected areas (center right of the or-
ganizational graph) represent those in which An-
dean systems predominate like cloud forests, differ-
ent types of paramos and permanent snow: RPFCh
(Chimborazo Fauna Production Reserve), PNCaj
(Cajas National Park), REEA (El Angel Ecological
Reserve), PNS (Sangay National Park), among oth-
ers.

On the other hand, toward the center left of the
drawing one can observe those areas that are found
strongly associated with ecosystems of dry coastal
forests and shrubs, coastline and beaches, coastal
semi-deserts, such as: PNM (Machalilla National
Park), REAr (Arenillas Ecological Reserve), REMCh
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(Manglares-Churute Ecological Reserve), and PNG
(Galapagos National Park).

3.5.3 Inrelation to the problems and/or realities

of the management of the Protected Areas

After having completed the respective Classifica-
tion Analysis, (based on a Bray-Curtis Dissimilarity
Matrix); considering the problems and/or manage-
ment realities that occur or not in the protected ar-
eas (Appendix 3), and applying an Agglomerative
Method in function of the Average Union of the ele-
ments or areas, the position of the same is shown in
Figure 6.

Note how the three conglomerates or clus-
ters were obtained: the first of them encom-
passes the Protected Areas from ANRBol (El
Boliche National Recreation Area) to RVSP (Paso-
choa Wildlife Refuge); the second includes from PN-
CAY (Cayambe-Coca National Park) to RVSLaChiq
(Chiquita Wildlife Refuge); the third from the PN-
Con (Condor National Park) to RBL (Limoncocha
Biological Reserve).
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Figure 5. Organizational graph (based on an ACP) of the different Protected Areas of the Natural Patrimony Areas
of the Ecuadorian state in function of the large types of ecosystems present or absent in them (Appendix 2). Note: F1
(horizontal axis) = absorbed 45% of the variation; F2 (vertical), 16%. Bosqs. htium. tropicls. refers to tropical rainforest,
Bosqs. nublds. refers to cloud forest, lagunas to lagoons, helechos to ferns, matorr. secos to dry shrubs and Ec. litorales

y marinos to coastal and marine.

This formation of conglomerates of the Protected
Areas deals with the values of these elements in re-
lation to the types of problems and/or management
realities in them; whose relationships are appreci-
ated best in the organizational graph generated by
the Analysis of Principal Components, based on the
Covariance Matrix (Figure 7).

Note how the longest vectors correspond to the
most relevant and recurring management issues in
the protected areas. For instance, areas like RGP
(Pululahua Geobotanical Reserve), REEA (El An-
gel Ecological Reserve), PNC (Cotopaxi National
Park), PNCAY (Cayambe-Coca National Park), PNS
(Sangay National Park), RPFCh (Chimborazo Fau-
nistic Production Reserve), and the PNLL (Llan-
ganates National Park), are inherently associated
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to fires occurrence, demographic growth inside or
at the perimeter of the protected zone, land litiga-
tion, stockbreeding and herding, erosion, volcan-
ism, agricultural expansion and introduction of in-
vasive plant species, mainly.

Other protected areas (upper right area of the
organizational graph: ANRSam -Samanes Na-
tional Recreation Area, REMACAM -Cayapas-
Mataje Mangrove Ecological Reserve, ANRSan —
Santay National Recreation Area, RPFMS —Salado
Mangrove Fauna Production Reserve, RVSICoFr —
Corazon and Fragatas Island Wildlife Refuge) ac-
tually show another type of problem, related to
the contamination from waste water, solid waste,
shrimp production, and the loss of native vegetation
coverage, mainly.
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Figure 6. Cladogram of the protected areas of the Patrimony of Natural Areas of the Ecuadorian state in function of
the occurrence or not of problems and/or realities of their management (Appendix 3).

Finally, toward the bottom right area, one ob-
serves some protected areas like: REMCh (Chu-
rute Mangrove Ecological Reserve), PNY (Yasuni
National Park), RBL (Limoncocha Biological Re-
serve), RECC (Cotacachi Cayapas Ecological Re-
serve), REMACH (Mache Chindul Ecological Re-
serve), PNP (Podocarpus National Park), PNSNG
(Sumaco Napo-Galeras National Park), among oth-
ers, where the biggest issue revolves around the loss
of native vegetation coverage, timber extraction, the
development of mining or oil activities, hunting,
fishing, and harvesting of wild fauna clandestinely.

4. Conclusions and
Recommendations

The efforts implemented in Ecuador, in order to pre-
serve the protected areas, like guidelines and poli-
cies, community work, declaration of new protected
zones, among others, have been weakened due to
the impact of environmental and social issues of
diverse nature, which prevent the proper manage-
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ment of such areas and their constituting ecosys-
tems. Therefore, it is imperative to research more
about this topic and bring out the results widely,
as to expedite the generation of activities for opti-
mizing the administration of the protected areas in
Ecuador.

Moreover, in the tropical Andes (the area which
encompass the highest index of biodiversity and
variety of species with a high population density),
there exist serious conflicts between the preserva-
tion of native species and human development ac-
tivities, despite the fact that it is the place where
we can find some of the most important biodiver-
sity conservation areas in the planet.

Within this context, the current research consti-
tutes one of the first efforts for characterizing the
large system of entities which conforms the Ecuado-
rian patrimony of natural areas as a whole.

The performed diagnostic should make us think
deeply about the necessity to foment and continue
with complementary and parallel research to the
current one, in order to emphasize the design of con-
tingency measures and the reduction of negative en-
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vironmental impacts in protected areas. These prop-
erly designed measures must be integrated in the
respective management plans and be executed in
practice.

Equally important is to reach a higher level of
technical and cooperative integration between the

pertinent governmental and non-governmental in-
stances, in order to start a joint effort that safeguard
the integrity of the National System of Protected Areas
(SNAP) of the country as a whole and the Patrimony
of State Natural Areas (PANE) of Ecuador in particu-
lar.
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Figure 7. Organizational graph (based on an ACP) of the different protected areas of the Natural Patrimony Areas
of the Ecuadorian state in function of the large problems and/or management realities detected in them (Appendix
3). Note: F1 (horizontal axis) = absorbed 30% of the variation; F2 (vertical), 24%. Prod. camaronera refers to shrimp
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Estuario del Rio
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Estuario Rio
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Esmeraldas
Refugio de Vida

Silvestre Marino

25

Costero Pacoche

Refugio de Vida
Silvestre Pasochoa

26

Refugio de Vida
Sivestre El Zarza

27

Reserva Biolégica
Cerro Plateado

28

Reserva Biolégica el
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