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Introduction

Forest Iandscape in the Urugua-i Green Corridor.

Arganlina

Uruguay
Interior Atlantic Forest original area

Interior Atlantic Forest actual area

Interior Atlantic Forest Conservation

f . Atlantic Forest eco-region or Mata Atlantica
extends from the Atlantic coast of Brazil towards
the centre of the southern cone, reaching the east
of Paraguay and the north of Argentina.
Histerically, it occupied 1 million square kilometres,
but today it exists only as isolated patches
scattered throughout a landscape dominated by
agricultural uses and covering less than 5% of its
former size. Forest depletion and degradation has
caused the loss of 93% of the Atlantic Forest in
Brazil, 80% in Paraguay and 56% in Argentina
{Galindo-Leal & Camara 2003).

This eco-region rank among the top five of the
“hottest” Hotspots of the world (Myers 1988,
Mittermeier et al. 1998, Myers et al. 2000) and it is
also considered one of the most threatened
tropical ecosystems of South America. Its levels
of taxa diversity are comparable to other tropical forests such as
the west arc of the Amazonia and the Chocéd-Darién region,
containing several important centres of endemism (Statterfield et
al. 1998, Long 1996). Because of its outstanding biological value
and its critical state of conservation (ICBP 1992, BSP et al. 1995,
Dinerstein et al. 1995, Olson & Dinerstein 1597, Mittermeier et al.
1999), the Atlantic forest is considered of high conservation prlonty
at a regional and global level.

This ecosystem presents a high forest heterogeneity resulting from
its wide elevation gradient, which determines diverse climatic
conditions and soil types. Although there are a great variety of
vegetation formations, three basic types can be identified: coastal
rainforest (along the Brazilian coast), Araucaria forest (in higher
zones of southern Brazil and northern Argentina) and interior
seasonal subtropical forest, also called Interior Atlantic Forest, Parand
Forest or Misiones ~ Forest (located at the confluence of the Brazilian,
Paraguayan and Argentinean frontiers),

Misiones’ Forest

The best preserved tracts of Interior Atlantic Forest are in Misiones
region, Argentina, where more than 1 million hectares of continuous
forest remain; these contrast neatly with adjacent deforested areas
in Brazil and Paraguay. They conform one of the major remnants of
Atlantic Forest in Scuth America and are home for threatened animal
species such as Red Howler Monkey, Brazilian Dwarf Brocket Deer,
Bush Dog and Merganser Duck. Because of its high biological diversity
and the large forest remnants inside and outside protected ‘areas,
this region presents itself as one of the major opportunities for the
long term conservation of Interior Atlantic Forest.

Protected Areas and the Green Corridor Law
During the last decade, Misiones province has established an
important system of natural protected areas, totalling more than

400.000 ha (48 parks and reserves under national, provincial,
municipal and private jurisdiction).

Urugua-i Green Corridor Project
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Aspidosperma
polyneuron
endangered and
endemic Atlantic
Forest tree species

In the year 2000, Misiones sanctioned the Green Corridor law, declaring conservation
and multiple use zone most of the provincial territory. Its main goal is to ensure
connectivity between protected natural areas and to encourage sustainable
development practices in the area. This law constitutes an important step towards
a conservation and sustainable development policy, yet it currently presents several
implementation difficulties principally due to economic limitations and instrumentation
problems.

WWF is working on a tri-national Interior Atlantic Forest conservation project with
the aim of integrating protected areas of Argentina, Brazil and Paraguay.

Most of protected areas in Misiones are threatened because of their isolation and
the absence of buffer zones that could soften the shock of anthropic activities near
their edges. Besides, there is an absence of involvement and Integration of
neighbouring countries with forest conservation and wildiife problems. This situation
threatens forest preservation in the long-time, particularly outside protected areas.

Biodiversity

Misiones eco-region contains the greatest biodiversity of Argentina
{Rabinovich & Rapoport 1975, Bertonatti & Corcuera 2000). Up to
date, 420 birds (Chebez 1996, Saibene et al 1996, Chebez et al,
1998, Bertolini & Gil 1999) and 70 mammals (Chebez 1996, Heinonen
Fortabat & Chebez 1997, Bertolini & Gil 1999) have been registered,
mostly in Iguazy National Park and Urugua-i Provincial Park.

The scarcity of surveys and the rapid forest fragmentation and
habitat loss in the eco-region difficult the status assessment for
most of the species. Endemic species have one of their last viable
habitat remnants in Misiones forest, yet the status and ecology of
many of them still remain unknown {e.g. Mazama nana) {Chébez &
Varela 2001).

The Corridor Approach to Conservation

The corridor approach to biodiversity conservation seeks to provide a practical and
effective solution to the difficulty of maintaining biodiversity and large-scale ecological
processes. Existing protected areas are often too small and isolated to maintain viable
ecosystems and processes. In such circumstances, conservation efforts must focus
on linking major sites across wide geographic areas. Such networks of protected
areas and landscape management systems are the so-called biodiversity corridors
{Newmark 1993, Meffe & Carrall 1997}.

The main function of corridors is to connect biodiversity areas through a patchwork of
sustainable land uses, increasing mobility and genetic exchange among individuals of
fauna and flora even in the absence of large extensions of continuous natural habitat
{Forman 1995). In this context, small habitat fragments within corridors perform
several related functions, connecting or reconnecting larger areas, maintaining
heterogeneity in the habitat matrix, and providing refuge for species that require the
unigue environments present in these fragments.

Large scale intervention through biodiversity corridors, regional planning and landscape
conservation is therefore one of the highest conservation priorities at a regional level
in many of the world’s hotspots and wilderness areas.

Project Study Area
The study area is located in Andresito municipality, Misiones province (Lat. 252 51" S;
Long. 54° 10~ W), 1500 kilometres north from Buenos Aires city. It is limited by Urugua-

i Provincial Park (UPP) and Guardaparque Horacio Foerster Provincial Park (GHFPP),
two protected areas situated in the north of the province.
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UPP and GHFPP protect important extensions of nearly untouched forest, including
important areas for conservation of endemic regional birds (EBA’s) {Sttatersfield et al.
1998). Moreover, it is considered a key area for conservation of neotropical birds
(Wege & Long 1995}.

A gradient of natural habitats are present, ranging from lowland forests with abundance
of canes -Uruz( stream-, relict stands of Parand pine(Araucaria angustifolia) in the
south-eastern region, and palmetto palms (Euterpe edulis) and Rosewood
tree(Aspidosperma polyneurum) associations at Sierra de la Victoria hills {(Bertolini &
Gil 1999). This environmental diversity explains the high vertebrate richness in the
area, including several Atlantic Forest endemisms. Nine avian and eight mammalian
species are considered globally threatened (Collar et a/. 1992, IUCN 2003), as well as
15 bird species are considered threatened at a national level.

Urugua-i Green Corridor

Urugua-i Provincial Park (84,000 ha) is one of the most important
forest fragments in the region. A few kilometres to the east there is
another fragment of protected forest, GHFPP (4,309 ha). Between
these two parks lays a mosaic of forest fragments, crops, cattle
pastures and Maria Soledad settlement. The forest fragments in
this area function as an ecological corridor linking the larger UPP to
the minor “palmetto rich” GHFPP.

Palmetto associations constitute an attractive food source for local
migrating fauna, such as Turdus spp., parrots, toucans and White-
lipped Peccary. Therefore, palmettos could be considered as
“keystone species” within this ecosystem, thus being synchronized
producers of edible fruits during a period when other fruits are scarce
(Placci et al. 1992, Keuroghlian et al. 2001).

Socio-economic context

Maria Soledad community is formed mainly by European descendants
and recent immigrants from Brazil (Bertoiini & Gil 1999) scattered in
small country houses. Economic activity is based on subsistence
plantations and cash crops {maize, tobacco, cassava, rice, beans
and yerba mate), and extensive livestock within native forest
fragments. The production is extremely low and the majority of
families are struggling to meet their basic needs (Laclau 1994, Placci
& Holz 2003).

Identified problems

Changes towards agro-development, exotic forest plantations, non-
rotating crops, hydroelectric projects and extensive livestock are
pressing on long term viable forest remnants of the eco-region.
Ecosystem integrity is currently concerned by the problems occurring
in Urugua-i river watershed, involving several key protected areas
the Green Corridor of Misiones.

Additionally, several species are probably extinct (Brazilian
Merganser) and remaining populations are being fragmented or
reduced (Chebez 1994). Forecasts coming from population genetics,
metapopulation dynamics and Island Biogeography Theory (Meffe &

Logging companies in Andresito

Carrofl 1997) are suggesting that, in the long term, small isolated
populations will have low survival probabilities. Therefore, it is of
main importance that a preserving policy based on a sustainable
and regional approach is rapidly implemented.

Protected areas lacks a buffer zone and rural communities surrounding these reserves
show a low level of involvement with its conservation. The forest land joining UPP and
GHFPP has recently been parcelled and the newly settled poor people are beginning
to press on forest remnants from the ecological corridor.

Urugua-i Green Corridor Project
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Aim and Objectives

Project aim

To contribute with the maintenance of a green
corridor that connects Urugua-i Provincial Park and
Guardaparque Horacio Foerster Provincial Park.

Project objectives

a) To evaluate the corridor use through systematic
field surveys focused on forest dwelling species of
birds and mammals.

b) To map forest fragments and land use in the
ecological corrider and its surroundings.

c) To involve the local community of Maria Soledad
and its surroundings in the long term conservation

of this green corridor.

Cattle pastures. Behind it is observed the forest of Urugua-i Provincial Park

Urugua-i Green Corridor Project
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Social and environmental assessment

.

Introduction

The purpose of such a diagnosis is to get familiar with a place or a situation’s reality.
Before beginning a project, there must be a good understanding of the area and the
community's condition. This diagnosis allows for the incorporation of an environmental
perception -a subjective but important component-, contributing with qualitative
information and complementing other sources of information. In this respect, there
are greater chances of error making, money, time and community trust loss without a
deep knowledge of local reality, knowing that a true participation of the community
implies recognizing the value that people’s experience and knowledge have, which
could contribute to obtain a better understanding of the problems and how to solve
them. :

To promote sustainable conducts it is necessary first to understand the social and
environmental context of human behaviour, as well as the factors that motivate and
determine those (Byers 1996). This is important, in turn, for a correct design of activities
that are socially and ecologically sustainable.

Human behaviour is extremely complex. Environmental diagnosis provides methods
and tools to work with the community and te understand the context of its decisions,
practices and actions. Any action that affects the behaviour of the people must be
based on an understanding of the social and ecological context in which it happens
(Byers 1996).

A deep analysis of demographic, political and socioeconomic causes that lead to the,
degradation of the Misiones’ forest and its biodiversity exceeds the objective of this
diagnosis. For a more complete understanding on these aspects we recommend to
consult the works of Laclau (1994), Burkart et al. (2002), Chébez & Hilgert (2003) and
Holz & Placci (2003). The diagnosis that we carried out during the project focuses in
the current situation in the area of Urugua-i-Foerster corridor.

Methods

To abtain the environmental diagnosis we used two methodological
approaches. We made semi-structured interviews (Tuxill and Nabhan
2001) and at the same time we carried out a participant research
and observations (Byers 1996, Rodrigues Brandao 1999, Geilfus

2000).

This activity was very important during the first steps of the project
for accomplishing the following aims:

. e

£F
byl

~

Interviews with local farmers

O Stakeholders analysis

O Encourage communication between local community and the
project team

O Local community involvement

The mentioned approaches allowed us for a reversal of learning,
which means to learn with and from rural people, directly, on site
and face to face, gaining from locals natural, technical and social
knowledge; admitting the need to understand local knowledge, skills
and practice. It was based on conversations with all groups of
stakeholders in their normal surroundings, adopting sensitive
attitudes to local people, learning rapidly and progressively, with a
flexible use of the methods, improvisation, iteration, and cross-

Urugua-i Green Corridor Project
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checking, not following a blueprint program but instead an adaptable one in the learning
process. The project seeks to understand also the women and poorer people’s
concerns and priorities.

In general, rural appraisal tools are designed to collect information on socio-economic
relationships, land management patterns and traditional ecological knowledge of
residents in a given community and its environment (Tuxill & Nabhan 2001).

Grimble & Wellard (1996) define stakeholder analysis as an approach for understanding
a system, and changes in i, by identifying key actors and assessing their respective
interests in that system. This approach allows identifying and choosing both interested
people as well as leaders to organize and motivate others.

Qur interviews also intended to get information about land and wildlife use,
conservation problems and a perception of how the community protects the native
forest. Finally, each interview was developed in order to announce targets of the
project and stakeholders were invited to participate. This communication allowed us
to create a climate of confidence between the team and the community, which facilitate
logistic aspects related to access sampling sites.

We tried to interview the greatest number of stakeholders:

Leaders of the local community

Landowners and home owners

Occupiers, including practicing farmers and those renting properties

|}
=]
0O Landless, newly settled people
a
O Local teachers

a

Protected area planners, managers and park rangers

Results

Surveyed farms

Thirty-eight interviews were carried out in farms located
between Urugua-i and Horacio Foerster provincial parks
during July-August 2002. We designed the survey in order
to obtain a heterocgeneous sample, embracing different
geographic and socio-economic situations.

Surveyed farms (n=38) had an area that ranged from 5 to
308 hectares, with a mean of 50.9 ha. and a median of 24
ha. Most properties had areas of less than 40 ha (n=29),
with half of them with only 20 ha. Total area covered by
the 38 visited farms totalled 1885 hectares, Five farms with
more than 100 ha represented more than half of total area
(1,084 ha).

Structure of the population

We interviewed 15 women and 23 men. In most of the cases, only one person
answered the questionnaire; yet in various opportunities, several members of the
family (from both sexes) participated. These occasions allowed us to obtain a more
complete answer to our questions.

Family group size had a mean of 5.43 and a median of 6. We registered persons living
alone up to 11 members family groups. Surveyed farms represent a population of
approximately 200 persons.

Urugua-i Green Corridor Project
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Origin of the population

Being a bordering zone with recent colonization,
great part of the population still maintains strong
cultural and blood bonds with Brazil. The language
“portuiiol”, a mixture of Portuguese and Spanish,
which is widely spoken in the region, demonstrate
this. Some interviews corresponded to families
that had recently arrived to the zone and who do
not understand the Spanish correctly.

The great majority of interviewed people {36.8%)
come from different cities of the province, such as
Iguazu, Eldorado, Andresito, San Antonio, Oberd
and Posadas. Others come fram rural settlements
from this region (26.3%). Some people were old
inhabitants of the areas that correspond currently
Selective loaging i P f f t to the provincial parks Urugua-i and Foerster

elective logging in a farm forest fragmen (18.4%) and that were relocated by the provincial
government when these protected areas were
created.

The rate of population growth in northern Misiones, especially in Andresito, is one of
the highest in all the Atlantic Forest ecoregion (Jacobsen 2003).

Land ownership

The land tenure is an important topic in order to interpret the causes of Misiones
forest degradation. The situation related to land ownership (owner or occupant) and
the size of these lands largely determines the current productive system. Although
most of land in Misiones province is privately owned (Laclau 1954), in the area of the
Urugua-i - Foerster corridor land tenure system is precarious, predominating the
“occupancy permits” for public lands. Just a few settlers have regularized their land
possession situation and have the property title for this land. Regularly, these
“occupancy permits” are sold through an informal and dynamic system of land
transaction. The 23.6% of interviewed families had occupied their farm for about a
year, and generally they had bought it to another cccupant without a property title.
The lack of security on land possession opposes the development of long-term
sustainable production models, motivating the farmers to conduct a fast degradation
of their natural resources in order to produce greater short-
term benefits, leaving their farm afterwards in search of more
productive areas.

Land use trends

The current economy of the region is based mainly on eliminating
the forest for timber extraction, siash-and-burn agriculture, cattle
grazing and tree plantations. These productive systems produce
soils highly susceptible to erosion, weed invasion and nutrient
lost.

The farm's forest remnants are subjected to an intense selective
logging of commercially exploited species like cedar {Cedrefla
fissilis), lapacho (Tabebuia heptaphylia), petiribi (Cordia
trichotona), incienso (Myrocarpus frondosus), guatamby (Balfourodendron riedelianun),
cancharana {Cabralea canjerana), anchico colorado (Parapiptadenia rigida), grapia (Apuleia
leiocarpa) and caRafistula (Peltophorum dubium), among others. Legal and illegal
selective logging is made in a non-sustainable way, which causes overexploitation of
the forest. This leads to the impoverishment and degradation of forest fragments,
producing timber value (Laclau 1994) and biodiversity losses (Fimbel et al. 2001).

Overexplotatlon of corndor forest remnants

The main commercial crop In the corridor area is tobacco (65.7% of interviewed people)
and is practiced by poorest farmers. It is growth in small areas (1-4 hectares) but
with a tremendous social and environmental impact, implying a lot of family manual
labor and great amounts of agrochemicals. At the moment, tobacco is the only income
alternative that the small farmers have in this isolated region, since tobacco companies
“help” the farmers by offering to them the seeds, polyethylene for breeding grounds

Urugua-i Green Corridor Project
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Tobbaco crop

and agrochemicals in advance, which are discounted from the payment
when they sale the product. In addition, tobacco companies offer big
incentives such as social services and the purchase of their whole
production.

To grow tobacco, farmers have to first log the forest and then “clean”
the land with fire, wasting great amounts of wood during this process.
The ground is exposed to sun’s rays and rain producing erosion and
loss of nutrients, particularly in lands with deeper slopes. These
deforested areas are prone to weed invasion, thus farmers must use
chemical herbicides to prepare the ground for growth. Other
agrochemicals like artificial fertilizers and pesticides are also used later.
In most of the cases, the farmers are not trained in the use, storage
and discarding of this chemicals, causing enormous risks to their family’s

health and to the ecosystem. Usually, after three or four years, crop productivity
decreases, which is one of the main reasons for deforesting another area to continue

this cycle.

Production of tobacco is labour intensive and extends throughout the year excepting
February and March. In general, all the family has to collaborate, including the children.
Such demands have enormous consequences like the lack of productive diversification
for familiar subsistence, forcing farmers to spend the small amount of money they
obtain from tobacco in travelling to buy goods in the closer cities.

Table 1. Wildlife potentially present in farms forest Maize is another crop that is growth in farms,

remnants. Local species common names are used.

generally between tobacco cycles, although
due to logistic commercialisation difficulties
in the region it is mainly used for domestic

Local name (scientific name)

Tirica (Leopardus wiedii o tigrinus)

Poca o poquita {Mazama nana)

Yacu (Penelope superciliaris)

Zorro (Cerdocyon thous)

Monos (Cebus apella)

Pardo {(Mazama americana)

Irara (Eira barbara)

N° of answers consumption and forage for farm animals
24 (pigs). Other practiced subsistence crops in
50 this region are cassava, black beans,
18 vegetables and citruses.
15 In this zone, perennial crops such as the
14 yerba mate (18.4% of the interviewed
13 people) and small-scale tree plantations are
11 poorly developed by the farmers. One

Jabali (Tayassu pecari)

possible cause is the small area of the farms,

Tigre (Panthera onca)

although we think that the main factor is the
lack of a long-term vision due to the

Tatd (Dasypus sp.)

precarious land tenure situation. The 68%

Cutia (Dasyprocta azarae)

of the interviewed people have some type

Macuco {Tinamus solitarius)

of forest plantation but on a small scale,

Tateto (Tayassu tajacu)

generally 1-2 hectares. Selected planting

Puma (Puma concolor)

species are mainly exotic (chinaberry,

Do not know - Do not answer

Australian cedar, eucalyptus and pine),

Anta (Tapirus terrestris)

although some interesting experiences with
native species like cafafistola, petiribi, loro

Gato onza {Leopardus pardalis)

blanco and timbé can also be observed.

Lobito de rio (Lontra longicaudis)

Plantations of native Araucaria could be an

Gato moro (Herpaliurus yagouaroundi)

economic alternative to exotic species

Coati (Nassua narica)

plantations.

Tamandua (Tamandua tetradactyla)

Hurdn (Galictis cuja)

Stockbreeding is the main economic activity
for the bigger farms in the corridor, although

Oso hormiguero (Myrmecophaga tridactila)

it is also carried out by some small producers,

Carpincho (Hydrichaeris hydrochaeris)

but at a smaller scale. As a conseguence, an

Nutria (Myocastor coypus)

important amount of forest remnants

Comadreja (Didelphis sp)

become pasture fields. A frequent practice

Osito lavador {Procyon cancrivorus)

in the region is cattle rising under forest cover,

Paca (Agouti paca)

which is thinned to enhance grass
productivity. In winter months, when the

Ardilla (Sciurus aestuans)

pastures are less productive, the cattle

Yacutinga (Pipile yacutinga)

I L I S LS S S TR VT PV TS R i S RV RV TR e Rl ] B R ]

browse inside forest fragments. The
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Table 2. Local perception about wildlife values

overgrazing, due to be over
the land carrying capacity and
to management deficiencies,

Which is the value of wildlife fauna?
(if it can not be hunted)

begins to show signals of
habitat degradation, mainly

N° of answers . . .
soil compaction, seedling

Do not know - Do not answer

13 herbivory, erosien and pollution

The forest is theirs. They deserve to live

(=)

of streams. Breeding of pigs

Regulates the ecosystem. The forest needs them

(76% of the interviewed

To know and enjoy

people) and chickens (95%) is

I like them

also widely practiced in the

Some are Important and some are damaging

region.

For our kids’ joy

Other isolated productive

Is highly valuable

activities in the corridor area

To enrich the forest

are pisciculture in tajamares

To disperse species (evolution)

] NN N W) W

(artificially dammed streams),

apiculture, ecotourism and
native forest fruit marmalade
{see chapter 8).

Hunting and wildlife lacal perception

Hunting is a culturally establish activity in Misiones province. Although
is prohibited by law, sport and subsistence hunting are very common,
in small farms as well as in protected areas. This is a consequence
of the lack of controf from authorities. It was impossible for us to
assess hunting through the interviews since farmers felt inhibited
to speak about this subject. A limitation we faced was the fact that
during many of the interviews we were accompanied by some of
the park rangers, which caused the interviewed to feel uncomfortable

to respond to this type of questions. The farmers identified at least
29 wildlife species potentially present in the forest remnants in their farms, based on
sightings and fauna sounds recorded during the last few years (Table 1). The species
recorded mostly were those that are perceived as harmful for domestic animals (small
wildcats, crab-eaten fox, tayra and jaguar), conspicuous species (tufted capuchin
monkey) or bush meat species (brocket deer, guam and peccaries). Tufted capuchin
monkey and white-lipped peccary were also cited as problematic species for maize

crops.

Table 3. Use of forest remnants of the farms

Type of use N° of answers
Firewood 20

wild fruit 16
Medicinal plants 16
Cattle ranching under cover 10
Wood for construction 10

Wood for sale

Do not know - Do not answer
Assai palm (palmetto}

Alley cropping

Seeds

Honey

Handicrafts

Seedlings

Hunting

Qrganic soils

Tourism

Ll L e L N LI LS Y Y R A0

When we investigated about alternative values that
wildlife represents for farmers given that they cannot
be hunted, the great majority of the people did not
had an answer to this question {Table 2).

Forestin farms

Forest remnants

According to interviews, in average 55% of the area
inside the farms still maintain forest with different
conservation status, with values ranging between 0
and 88% of forest cover {see chapter 3).

Permits for clear cutting and selective logging

Although an important surface of forest still remains
inside most of the farms, its conservation status has
been highly affected during the last few years because
of the successive delivery of selective logging and
clear-cutting permits. The Ministry of Ecology, through
the local Direction of Forests, hands in permits for five
hectares slash-and-burn or for selective logging of fifty

Urugua-i Green Corridor Project 15
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Table 4. Farmer’s proposals for protecting the forest

native plants (50 commercial trees) to farmers when they
settle initially down, for them to be able to start with land
production. But in Urugua-i-Foerster corridor zone, permits
are granted to farms that already had made slash-and-
burn and clear-cutting in the past. The current process of
deforestation that is affecting this zone should be stopped
and measures for recovering degraded areas should be
carried out given that this is a key area for ecological
connectivity between both parks and it is in fact protected
by the provincial Green Corridor law.

Native forest use

When we asked farmers about what is that they use from
native forest, most of them found difficulties in finding an
answer to this question. Even some said to us that they
did not use the forest at all. When we
reformulated the question, insisting on
their daily activities, their answers were
associated to the extraction of firewood,

That politicians invest money

wild fruit and medicinal plants, among
others (Table 3).

To lock after no wood cutting

Public awareness

Greater education is needed

Local perception of native forest

To help protect the forest

About 90% of interviewed families
responded that they prefer live near the

To grow more and not to cut

forest. When asked about forest values,

To stop deforesting in streams riberine

excluding potential cormmercial use, most

To avoid cutting trees

of the answers associated the forest with

To take measures for controlling and stopping tree logging

a freshwater source (Table 4). This

To plant native commercial trees

indicates that local community perceives

To leave a percentaje of the farm’s surface with forest

the forest as a good necessary to maintain
clean water availability. Therefore, this

To reforest and care

relation between forest and clean water

To inspect farms before delivering cutting permits

can be viewed as a strategic tool to work

It is a mistake to plant exotic trees

with in communitarian initiatives for

To leave the maximum amount of native forest

biodiversity conservation in this region.

Not to cut nor to hunt

Not to hunt nor cut palmetto palm

About 76.3% of interviewed people

To teach their children

consider that forest needs greater
protection than the one it currently has.

Each person has to protect it

In addition, we proposed them to express

We have to do more for protecting it

proposals for better protecting the forest

Not to burn

(Table 5).

To look after our place

Not to waste wood

Protected areas and local community

Each farm should have its own reserve

Many people from the corridor zone are
old inhabitants of Urugua-i and Foerster

More government determination

provincial parks. With the creation of

Not to hunt, wood cut nor palmetto cut inside the parks

these protected areas, these families

To chase the infractores

were relocated to lands adjacent to the

More park rangers

parks. One of the problems generated by

Not to destroy more

this relocation was that these old

To plant native tree species in non-used areas

inhabitants know the parks really well,
which facilitates their entering to

To get economic help in order to preserve forest in the farm

protected areas for hunting or cutting

To plant forest curtains along the roads

assai palms.

To recover capueras

To reforest stream and along road borders

With the recent sanction of the provincial

Green Corridor Law and the development
of conservation projects in this zone,
many of these people (landless) think that
they could be expelled again from their

Urugua-i Green Corridor Project 16
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Table 5. Native forest value.

What is the value of the forest?
(Ifitis forbidden to cut it)

N°¢ of answers

Fresh water 11

~J

Do not know - Do not answer

Oxygen

Fauna

For the nature

Health

Forest use

Tourism

To know

To have tranquillity

To obtain fruit

To conserve the jaguar

To conserve the soil

For the children

sk | pd] | ] s | DN NI NI NI A ON

Because we like the forest

lands. Therefore, many of these initiatives
generate a feeling of mistrust in the local
community. This behaviour is to be expected,
since, in general, creation of protected areas is
done without local community participation,
which in turn creates a negative feeling towards
these parks and reserves.

Local perception of the function that provincial
parks have can be observed in Table &, with
protection of wildlife being the one that obtained
greater amount of positive answers.

The 81.6% of interviewed people knew about
the existence Urugua-i P.P. but only 52.6% knew
about Foerster P.P. Many of them knew this last
one only by its old name, Palmitera Reserve.
These numbers are lower than would be
expected considering that most of interviewed
live alongside or surrounding these protected
areas. We obtained even lower numbers for
people who actually visited Urugua-i P.P.
(26.3%) or H. Foerster P.P. (21%). Due to the
economic crisis that affected our country during

the last few years, furtive hunting and iliegal logging of palmettos have substantially
increased In the provincial parks. During our wildlife surveys in Urugua-i P.P. we
observed several hints of poachers’ presence and we even had a face-to-face
encounter with one of them. A high level of poaching activity affects the east border

of this park.

Table 6. Local perception of the functions that provincial parks have. Reforestation and restoration

When we asked if they were

What are provincial parks for?

N¢ of answers

interested in conducting native
trees reforestation of degraded

To preserve fauna

18 zones in their farms, 84.2% of

For future generations

9 the interviewed responded

To protect natural environment/nature

positively. The highly selected

To have clean air

species were native edible

To preserve seed producing trees for each species

fruiting trees and commercial
timber species such as /apacho,

To conserve the forest

petiribi, cedar and cadafistula.

To look after the wood

To protect stream/drinkable water

They also mentioned interest in
planting citruses and Parana pine

Do not know - Do not answer

(Araucaria angustifolia) trees.

Because they are very important

To protect the forest from forestry companies

Every country shouid have its protected areas

To avoid the end of the forest

L L ISP R S R Y R Y T, | o] el T o)
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Mapping the corridor

= W

Introduction

The use of remote sensors and geographic information systems (GIS) is widely
extended within the field of conservation biclogy. One widely known use for this tool
is the selection of key areas for conservation and restoration (Fuller et al. 1998).

The aim of the developing a GIS for the Urugua-i Green Corridor Project was to classify
land uses inside the corridor, to map forest remnants and to assign a conservation
value to each of these fragments.

Additionally, we carry out a regional classification of Inland Atlantic Forest in order to
map the current forest cover inside Misiones Green Corridor (MGC).

Misiones Green Corridor was created in 1999 by the provincial law N° 3631 with the
aim to protect and connect native forest remnants in Misiones. This law declares as
“Sustainable Area for Multiple Uses” a large area of the province. Misiones Green
Corridor extends from Iguazd National Park in the north to Cufid-Pird Provincial Park
in the south.

Methodology

Images and map sources

In 2002, Conservacidon Argentina signed an agreement with the National Commission
of Space Activities {CONAE) trough which this institution donated Landsat 7 ETM satellite
images. Another part of this agreement involved the use of SAC-C satellite images, an
argentinean satellite, for the assessment and monitoring of forest land cover inside
Misiones Green Corridor.

For georeferencing this images, we bought topographic maps from the study area in
the Military Geographic Institute in Buenos Aires.

Additional covertures for Misiones province and the cadastral map for Urugua-i corridor
zone were provided by the GIS laboratory from the Ministry of Ecology of Misiones
Province.

During our first survey campaign to the study area in May-June 2002 we obtained GPS
recorded points, which would be used later for the georeferencing process and as
training zones for image classification.

In order to identify the reflectance for each of the land uses present in the corridor
area, we recorded points representing each of these situations (bare ground, crops,
pastures, etc.} using a GPS. These points allowed us to establish training zones,
which would be useful later during the classification process.

Georeferenciation of images

We only analysed a spatial subset for both sateilite images. Since they did not have
and associated projection system, we had to georeferenced them. Georeferenciation
is the process by which a connection between page coordinates on a planar map and
known real world coordinates is established. These lasts, called Ground Control Points
{GCPs) in GIS terminology, were obtained from geopolitical maps from the study area
and field GPS recorded points corresponding to easily identifiable features on the
image (crossroads, river bifurcations, bridges, etc.). The GCPs employed for
georeferenciation corresponded to sites inside the corridor as well as sites in the
surrounding area.

It is highly recommended to use GCPs evenly distributed over the image and to maintain
a low average square error during the georeferencing process. We georeferenced

Urugua-i Green Corridor Project
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the Landsat image to Universal Transverse Mercator (UTM) projection using 10 GCPs
and obtained an average square error of 1.336.

Urugua-i Green Corridor (local scale, Landsat 7 ETM satellite image)

Land use classification

This analysis was conducted through the classification and post-classification processing
of a Landsat 7 ETM image (Track/Frame: 223/78) from March 2002 provided by CONAE.
The data in this image consists of intensities at seven wavelengths, 450-515nm, 525-
605nm, 630-690nm, 750-900nm, 1550-1750nm, 10400-12500nm, 2090-2350nm, with
a pixel size of 30 x 30 mts. and a scene size of 183 x 170 Km.

Using the ENVI 3.5 image processing software, we selected a spatial subset of 1800
x 1000 pixels from the image, which included Urugua-i Green corrider and part of its
surroundings.

We studied the spectral response for each different land use {crops, pastures, native
forest, etc.) using the GPS points collected in the field. '

Once we knew the spectral response for each landscape feature, we constructed
Regions of Interest (ROIs). Each ROI was conformed by at least 4000 pixels manually
assigned to the class based on their spectral firm or colour pattern. For ROIs selection,
we used the combination of the 3, 4 and 5 TM bands, which allowed an accurate
identification of the landscape features. Nevertheless, all seven bands in the image
were used for classification. We conducted a supervised classification using the
Maximum Likelihood algorithm (Jensen 1986). Our final classification recognizes three
major land use classes in the study area: native forests and capueras (Capuera is the
vernacular name for Secondary Growth Vegetation), crops and pastures. Preliminary
classifications recognized other landscape classes: water, exotic forestations and bare
ground. These complementary classes occupied only a small fraction of the landscape
and were omitted for further analysis (Nagendra & Gadgil 1999).

Forest remnants mapping

The classification map was converted to vectorial format for its processing with the
ArcView 3.1 map processing software (ESRI 1998). Later, the map was used as a
background map to digitalize forest remnants in the corridor area. Each fragment
corresponds to one polygon of the landscape class Native Forests and Capueras.

We calculated the number of fragments, their area and the distances between them.
Additionally, we analysed their spatial disposition within the ecological corridor and
their relative distance to each of the protected areas.

Conservation value of forest remnants

A conservation value was assigned to each forest remnant based on intrinsic variables
(geographic) that characterizes each of them. These variables were: area, shape,
distance to the nearest protected area, distance to the nearest fragment and the
number of fragments it connects.

We calculated the percentile relative values for each variable because our aim was to
evaluate comparatively the importance of each fragment in our study area. In this
way, the values assigned to each fragment are only valid for this particular study and
cannot be compared with fragments or similar situations in other areas.

The Conservation Value for each fragment was calculated from the average between
the percentile values for each of the following variables:

CV=A+IF+DFu+DFr+C

A = Percentage of the area of the fragment in respect to the bigger fragment.

IF = Shape index, calculated as the relation between maximum perimeter/ ar¢a {calculated for a perfect
circle of the area of the considered fragments) and observed perimeter/ area muitiplied by 100.

DFu = 100 - percentage of the distance to the nearest protected area In respect to the greatest distance
recorded.

DFr = 100 - percentage of the distance to the nearest fragment in respect to the greatest distance recorded.
C = Percentage number of fragments that it connects (those located within a distance equal to or smaller
than the average of the distances between each fragment and its nearest) In respect to the one that connects
the greater number of fragments.

Urugua-i Green Corridor Project 20
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Misiones Green Corridor (regional scale, SAC-C satellite image)

Classification of satellite image

This analysis was conducted through the classification and post-classification processing
of SAC-C satellite image (Track: 224) from October 2001provided by CONAE.

In this case, satellite data consisted of intensities at five wavelengths: 480-500nm,
540-560nm, 630-690nm, 795-835nm, and 1550-1700nm with a pixel size of 175x175
mts.

A spatial subset of 1400 x 2000 from the image was selected and processed by GIS
raster program. This spatial subset includes all the Province of Misiones, plus
neighbouring areas of Brazil and Paraguay.

Classification process for this image was conducted in a similar way as with Landsat.
ROIs were constructed and afterwards a supervised classification by the Maximum
Likelihood algorithm was conducted. The resulting map shows the distribution of five
landscape classes in the satellite image. These five classes are: native forests and
capueras, crops, bare ground, clouds and water. Some classes identified in the
prefiminary classification were merged with others because of the small area they
cover.

Forest remnants mapping

The resulting map was converted to a vectorial format for its processing by GIS vector
program. We over imposed to this map the limits of Misiones Green Corridor. Later, we
used both of them as a background map to digitalize forest remnants inside the
corridor. In this case, again, each fragment corresponds to one polygon of the landscape
class Native Forests and Capueras.

Finally, we calculated the area of the corridor covered with forests and capueras.
Results
tUrugua-i Green Corridor

Land use classification

The classification analysis resulted in a map with 3 landscape classes: Native forests
and capueras, Crops and Pastures. The resulting map shows that the first class is still
the predominant one inside the corridor (Figure 1). Nevertheless, most of the forest
remaining in the Urugua-i Green Corridor zone seems to be secondary forest with a
high level of disturbance or in initial states of recovery (capueras) (pers. obs.). Crops
appear also as a conspicuous landscape element, with most of its representatives
being of relative big size and scattered all over area. In our study area, crops involve
dissimilar vegetation types. Many are herbaceous monocots such as maize and sugar
cane, but others are ligneous and non-ligneous dicots such as yerba mate and tobacco.
Pastures appear as the least abundant feature in this landscape, with only a few
units mostly clumped in the northern part of Urugua-i Green Corridor.

Forest remnants mapping

within our study area, we were able to identify 33 native forest fragments occupying
58.2% of the total surface (Figure 2). The average size for these remnants is 45.7 ha
+ 51.9 ha, ranging from 855.5 ha to 0.8 ha.

Conservation value of forest remnants

Conservation values calculated for each of fragment were grouped in 5 categories
{Figure 3). This analysis showed one huge fragment with a high conservation value,
mainly due to its size and relative position with respect to both provincial parks.
Three stripes of relative continuous forest are also evident from the image, these
correspond to those fragments with high conservation value which could potentially
be acting as connectors between both protected areas (Urugua-i and Horacio
Foerster), two of them in the northern part of the corridor and one in the south.

Misiones Green Corridor
With respect to Misiones Green Corridor, forest remnants occupy 89.3% of the corridor
area (Figure 4). Three big forest blocks can be identified within this corridor: Iguazd-
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Puerto Peninsula-Urugua-i, Yaboti-Mocona and Sierra Morena-Cuiiapiri. These blocks
are cut through by important provincial and national routes The last one, appears to
be the most affected by anthropic activities, with several sectors dominated by crops
or exotic tree plantations. Nevertheless, the shape index calculated or these three
blocks shows that Yaboti-Mocona presents the higher perimeter/area relation,
indicating that it has more exposed border due to its irregular shape.

Additionally, a marked contrast in forest cover between the three limiting countries is
evident from the satellite image, with higher surface and connectivity for native forest
remnants in Misiones province. Important forest remnants outside Misiones can be
observed in San Rafael region (Paraguay); Iguagu National Park and Parque Estadual
Rio do Turvo (Brazil).

Conclusions

From our classified image, we are not able to discriminate between different native
forests and bamboo associations. In the case of the SAC-C map, forest cover is
overestimated; this could be related to the spatial resolution limitation that this type
of satellite image impose {large pixel size) or with the small amount of information we
count regarding land use.

Through this analysis, we were able to detect those fragments with high conservation
values. We supposed that these fragments would be of outstanding value to maintain
connectivity between both provincial parks. They are generally those with bigger sizes
yet with relative irregular shapes. However, this method also allowed us to detect a
small size fragment with high conservation importance due to its shape and relative
position inside the ecological corridor.

The categorization of fragments presented here should be completed with data coming
from fauna surveys as well as data representing social and economic factors, which
could provide a measure of the risk each fragment faces resulting from present and
future anthropic activities planned in neighbouring areas.

The conservation value that resulted for each fragment should not be viewed as an
index of the order in which remnants should be depleted or deforested, but in fact as
a an index showing which fragments are in greater need of restoration.

Regardless of the high forest cover that is still apparent inside the corridor, a continuous
drift from native forests to crops and pastures is also evident. If current agricultural
pressure continues, fragmentation will increase and parks connectivity will be
compromised. :

Misiones still preserves an important and continuous surface of Atlantic Forest (Galindo-
Leal & Camara 2003), nevertheless, fragmentation process is more evident in the
southern sector of the MGC where important intrusions of the anthropic matrix can be
observed. It is clear, that proximity to routes represent other risk factor for remaining
forest remnants. In this respect, it appears important that areas close to access
ways receive special protection and legal treatment inside the MGC.

The effects of the isolation of natural areas, the importance of the relative size of this
area and the external factors that aggravate this isolation have already been remarked
by Janzen (1983). The isolation of protected areas could not only be solved with the
implementation of management tools (e.g.: ecological corridors) or with the application
of existent laws, but also with more investment in environmental education and
involvement of local community in conservation. However, long-term success in Atlantic
Forest conservation will only depend on finding a productively, profitable and
sustainable model, adjusted to socio-environmental needs of the region.
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Recommendations

Satellite image classification demonstrates to be a valuable tool to define human land
uses and to map the remnant forest at the local scale. In such a changing landscape
as the project area, estimating and monitoring forest cover and deforestation rates
could give very useful information. This information could be use to improve our
conservation strategy in the area. Moreover, studies of landscape connectivity will be
an important tool to evaluate project success.

The utilization of an index to assess the conservation value of the corridor remnants
demonstrates to be an useful tool. Forest fragments could be ranked by this index in
order to establish their importance for conservation. We hope to improve this index
by the incorporation of bird survey data and results from local people interviews.

After the sanction of the Misiones Green Carridor law, Misiones Green Corridor started
to be implemented. Our results from SAC-C images shows that the area of the Misiones
Green Corridor still preserves large tracks of Interior Atlantic Forest. These tracks are
between the most important in the ecoregion for conservation. Anyway, an important
part of the success of this initiative depends in the development, spreading and support
to productive sustainable activities, a sustainable activity that could give an income
to local farmers. Several activities threats corridor implementation: increase in the
area of pine plantations, increase in human population densities, illegal timber
extraction and the lack of coordinated actions by governmental agencies. We propose
to continue the mapping of forest remnants with SAC-C images in the Misiones Green
Corridor in order to evaluate the success of this initiative.
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Figure 4. Atlantic Forest remnants in Misiones Green Corridor. (Source CONAE. SAC-C satellite image

- october 2001).
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Birds of the corridor

=

Introduction

Birds are widely used as an indicator group for habitat quality and also as a model to
assess nuimerous processes, such as for example the degree of connectivity between
neighbouring areas. Different characteristics of this group coatribute to their common
use in conservation biology. Some of the characteristics are: their high diversity, the
facility whereupon can study their movements and their requirements of habitat. The
existences of specific guides for bird identificaticn, a large amount of bibliography and
low cost methods to captures birds are also important determinants for this
phenomenon.

Urugua-i P.P. and H. Foerster P.P. include zones of “untouched” forest, including areas
of regional importance for endemic species (EBA"s) (Sttatersfield et al. 1998), these
areas are also considered as key sites for neotropical birds (Wege & Long 1995). The
importance of both parks has been reinforced a few months age when they were
proposed as Important Bird Areas (IBAs) based on the information provided by this
project.

Objetives

We had two specific objectives for our bird surveys, which were based on the general
objective of the project regarding monitoring biodiversity. These objectives are:

1. To perform a complete list and to study habitat use by bird species
2. To establish a banding program for monitoring bird use of the corridor.

Objectives 1 and 2 were performed during two different stages.

Methodology

Stage 1: To perform a complete list and to study habitat use by
bird species ;

To achieve this objective, we used three different sampling
methods: mist netting, point counts and Mackinnon lists. All of
these methods were used between September-October 2002.

Mist netting

The use of mist nets is highly recommended to sample birds in
forested areas such as Neotropical forests (Ralph et al. 1995,
Andrew et al. 1997); in fact, they have been used widely for bird
studies in the Atlantic forest (Dario & Almeida 2000, Brooks et al.

1000 2000 000 0% SO0 mews 1992, Willis 1979). Mist nets are used to compare different sites
Crops and or situations because they can be used in a systematic way,
ofi:;e;oozlf:g:;nts Dpasmres foliowing identical sampling and temporal design. The maost

important limitation of mist nets is that they can only capture
birds in the understory and generally exclude big species.
Figure 1. Map with the location of mist . . o . ) .
nets sites during September of 2002. During September 2002, we did a preliminary sampling using mist
UP1: Urugua-i Park, site 1; UP2: Urugua-i Nets inside both parks and in fragments inside the ecological
Park, site 2; UPF: Urugua-i Park fragment; corridor (Figure 1)

CCF: Central corridor fragment; FPF: . . . L .
Foerster Park fragment; FP1: Foerster Park, We ringed all captured birds with a combination of coloured plastic

site 1; FP2: Foerster Park, site 2 rings {(Appendix 1). Each bird was measured, weighted and its
reproductive status was determined. We also collected faecal
samples and took digital photos.
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Point count survey

Phyﬂoscarté-s eximius

Point count method

During October 2002 we used the point count technigue to
estimate bird abundances and habitat use in the corridor area
(Blondel et al. 1971, Ralph et al. 1995). This methed is useful for
studying the relationship between habitat characteristic and bird
abundances (Bibby et al. 1992). One hundred points were
sampled in 5 parallels bands, two bands in each park and three
in the corridor area (Figure 2). Twenty point counts 150 m. apart
were located in-each band, covering all available landscapes
(forested and not forested). Point counts were sampled for two
consecutive days between 6 a.m. and 10:30 a.m., recording all
aurai and visuals contacts during a period of 10 minutes.

O Point
counts

— Survey

Forest
remnants

(] Crops and
pastures

0 1000 2000 3000 4000 5000 meters
a .|

Figure 2. Locations of the sites for point count
surveys.

UP: Urugua-i Park; UPB: Urugua-i Park band; €CB: Cen-
We calculated an abundance tral corridor band; FPB: Foerster Park band; FP: Foerster
index and richness and Park

diversity were compared

between bands. Bird species were divided in two groups: species that use the forest
and species from open areas; we referred to bibliographic sources for correctly
categorizing each species {Narosky & Yzurieta 1987, Stotz el al 1996). A cluster
analysis was performed to study similarities in bird communities between sampling
bands.

Mackinnon lists

This is a useful technique for obtaining a list of birds and a relative abundance
index for each one of them (Bibby et al. 1998). This method was used to
complement.point counts surveys in particular areas, such as riversides, which
cannot be sampled with the above mentioned technique. The number of species
per list was established in 15, based on previous experiences in the area (Rey et
al. 2001).

During October 2002 we sampled the same 5 bands using this method. For each
band, we calculated a relative abundance index for each recorded species as the
number of lists in which the species is present / total number of lists. As an example,
if a particular species is recorded in 8 of 10 lists, the relative index Is 0.8. At least 10
lists were performed for each band; the sampling effort was divided proportionally to
the area occupied by each landscape unit in each band.

Stage 2: To establish a banding program for monitoring bird use of the corridor.

This stage began in May-June 2003 and was continued in October of the same year.
Future campaigns will be necessary to completely accomplish the cbjective of this
program.

We located 10 permanent sampling sites at least 700 m. apart inside the corridor
area. Five sites were located in an area of continuous forest between the parks; this
area was selected because of its high potential for bird movements. The remaining
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sites were located in a neighbouring area, which shows a higher
degree of fragmentation. Sampling sites were selected using a
tandsat-7 satellite image of March 2002. This image had been
previously gecrreferenced and classified. Selected sampling
sites were located in the field using a GPS.

Each site had 10 mist nets, arranged in pairs 50 m. apart, which
were operated between sunrise and 5 hours later for 2 or 3
consecutive days. Captured birds were banded with numbered
aluminium rings, measured (tarsus, wing and bill length),
weighted and collected faecal samples.

0___1000 2000 3000 4000 5000 meters Using the classified satellite image, we calculated the non-

Q3urvey g Forest [ Crops and forested area in a radius of 250 and 500 m. surrounding each
sites = remnants pastures sampling site. This variable estimates fragmentation level around

- . : : each site and it was related to the bird community structure.
Figure 3. Map showing mist net sites

and radius used for fragmentation Location of mist nets sites in year 2003 and radius of 250 and
estimates. 500 m could be seen in Figure 3.

We calculated bird relative abundances based on 100 hours/mist nets, we performed
a principal component analysis to assess similarities between sampling sites.

Specific guides and tape recordings were used to identify birds in the field (Narosky &
Yzurieta 1987, Dalgas Frisch 1996, Straneck 1990a /1990b, Sick 1985, Ridgely & Tudor
1989/1994).

Results

A total of 240 species and 53 families of birds have been detected by the team in the
Urugua-i Green Corridor (200 species and 44 families), the Urugua-i Provincial Park
(173 species and 50 families) and the H. Foerster Provincial Park {110 species and 36
families) (Appendix 2). Birds list includes 3 endangered species and 5 near-threatened
species (IUCN 2003). Also, 53 Atlantic Forest endemics were detected.

Some of the Urugua-i Provincial Park species have been observed in other areas of
the park, as the Uruzu park ranger station or the south limit. Surveys added 2 species
to Urugua-i list and more than 80 species to H.Foerster. The species added by the
team to the Urugua-i Provincial Park are to Manakins: the White-bearded Manakin
(Manacus manacus) and the Band-tailed Manakin (Pipra fasciicauda). In the case of
Foerster Provincial Park, the only previous survey before starting this project only
listed 42 species; our team recorded many of those species and added 68 more.

The only previous detected species that weren’t confirmed by the project in Foerster
are: Butorides striatus, Buteo magnirostris, Falco sparverius, Lophornis chalybeus,
Campephilus melanoleucus, Baryphthengus ruficapillus, Baillonius bailloni, Ramphastos
dicolorus, Lochmias nematura, Basileuterus rivularis, Tersina viridis, Sicalis flaveola and
Cacicus chrysopterus. In the cases of Buteo magnirostris, Lophornis chalybeus, Baillonus
baifloni and Sicalis flaveola, they were recorded in neighbour farms less than a kilometre
outside the park. The recording of Campephilus melanoleucus is quite strange and
probably the species was confused. The closer Campephilus robustus is rare but present
in most of the primary forests of the area.

More details on rare, endemic and endangered species are given at the end of this
chapter.

Stage 1:

Mists nets

We captured 538 individuals, without considering recaptures, from 63 species with a
survey effort of 352 net hours. A total of 529 individuals were ringed. More data on
sampling results are presented in Tables 1, 2 and Appendix 3.
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Individuals capture rates showed significant differences between sites {)? =
233.12, df = 6, p<0.01), obtaining the lowest value for one of Foerster P.P.
sites. On the other hand, species capture rates (¥? = 1.54, df = 6, p = 0.95)
nor exclusive species capture rates ()= 49222.75, df= 6, p<0.01) did not
show a significant variation among sites.

Diversity did not show significant differences either, obtaining the highest

value for the site closer to Urugua-i P.P. The lowest value, in the other hand,
was obtained for on of Urugua-i P.P. sites.

Table 1. shows absolute results obtained for each mist netting sampling site.

Sites Nethours Ncaptured Richness N exclusive Diversity

individuals species (Shannon index)
up 2 210 80 30 6 3.01
UP1 204 95 28 0 2.85
UPF 174 70 31 3 3.19
CCF 181 82 25 2 3.00
FPF " 179 108 28 1 2.98
FP 1 192 48 23 23 2.9
FP 2 212 160 33 2 3.17

Table 2. show the relative results {every 100 net hours) obtained for each mist netting
sampling site.

Sites Nethours Capturerates Capturerates Capturerates
(individuals) {species) (exclusive species)
up 2 210 38 14 2.86
ur1 204 47 14 0
UPF 174 490 18 1.72
CCF 181 45 14 1.10
FPF 179 60 16 0.56
FP 1 192 25 12 1.56
FP 2 212 47 16 0.94

Cluster analysis separated sites located inside the parks from the rest of the sites.
Exceptions for this analysis are represented by UPF and UP1. The first one is a site
inside a farm, with a good conservation status and very near to Urugua-i P.P. The
second one is a site inside Urugua-i P.P. that shows tracks of recent anthropic activities
(Figure 4).

We were able to register local movements inside the parks and in the fragments, the
majority of which involved movements of individuals between mist nets inside each
site. Yet we could also register a movement between sites for one individual from the
species Schifornis virescens, which moved from the fragment near to one of the parks
to the central fragment.

Point counts

We obtained 1887 registers belonging to 144 species {(Appendix 4). Richness showed
a good fit to a quadratic regression (R2= 0.96, p< 0.01), this indicates that a tendency
towards the increase in the number of species with growing distances from protected
areas exists (Figure 5). Diversity showed a pattern inverse to that of richness, with
the highest diversity being registered in the bands adjacent to provincial parks.
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Figure 4 shows the cluster analysis obtained for the sites based

on bird community for each site.

UP1: Urugua-i Park, site 1; UP2: Urugua-i Park, site 2; UPF: Urugua-i

Park fragment; CCF: Central corridor fragment; FPF: Foerster Park
fragment; FP1: Foerster Park, site 1; FP2: Foerster Park, site 2
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Survey bands

Figure 5. Richness variation as a function of distance to protected areas.
UP: Urugua-i Park; UPB: Urugua-i Park band; CCB: Central corridor band; FPB: Foerster Park
band; FP: Foerster Park.

band (Figure 6), while open areas species showed an inverse relation regarding this
last mentioned variable (Figure 7}.

Cluster analysis differentiated two groups. One of them formed by those bands that
still contain large amount of forest (protected areas and FPB) and the other one by
the two remaining bands (UPB and CCB) (Figure 8).

Comparing the number of individuals between bands, only 9 species (from a total of
28 with more than 20 registers} showed significant differences (Table 3).

Some species appeared exclusively associated with forest and capuera habitats, such
as for example Hypoedaleus guttatus, Cryptureflus obsoletus and Chiroxiphia caudata.
On the other hand, specles such as Vanellus chilensis and Colaptes campestris are
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Non-forest species richness

Platyrinchus mystaceus
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Figure 6. N¢ of forest species for each sampling site.
UP: Urugua-i Park; UPB: Urugua-i Park band; CCB: Central corridor band FPB: Foerster
Park band; FP: Foerster Park.

24 . - . cCcB .......... .......... y= -0.35 x + 40.16
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Figure 7. Regression analysis from the number of opened areas species and the
percentage of forest cover.

UP: Urugua-i Park; UPB: Urugua-i Park band; C€CB: Central corridor band; FPB: Foerster Park
band; FP: Foerster Park.

Leptdocolaptes squamatus Pyriglena leucoptera
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Figure 8. Sampling lines cluster analysis.
UP: Urugua-i Park; UPB: Urugua-i Park band; CCB: Central
corridor band; FPB: Foerster Park band; FP: Foerster Park.

remarkable due to high abundance in opened areas. Two “near threatened” species
were registered In forest zones, Tinamus solitarius in Horacio Foerster P.P. and
Amaurospiza moesta in the corridor area.

Table 3. Avian species that significantly differ between sampling lines (Chi-
squared, p<0.05).

Species UP UPB cCB FPB Fp X2

Thamnophilus coerulescens 19 2 6 11 11 16.6
Leptotila verreauxi 8 5 3 20 6 21.5
Turdus albicollis 14 1 7 5] 13 14.0
Basileuterus culicivorus 12 2 3 7 11 11.7
Synallaxis ruficapilla 7 2 4 7 15 14.0
Troglodytes aedon 1 13 13 8 C 15.5
Columba cayennesis 14 2 0 5 10 15.2
Drymophila malura 2 2 0 9 12 16.6
Vireo olivaceus 4 0 2 2 12 18.0

Mackinnon lists

We conducted 78 Mackinnon lists for all of the 5 bands used for this survey registering
128 avian species. Main results can be observed in table Table 4 and in Appendix 5.
In order to compare richness between bands, we calculate a relative estimate for the
number of species regarding the total number of lists conducted in each band. The
number of species per list differed significantly between surveyed bands ()2 = 460.87,
df = 4, p<0.01), obtaining the highest vaiue for the CCB and the lowest value for the
provincial parks.

Table 4. General results for Mackinnon lists survey.

35

Sites NO° of lists Total Species Exclusive Exclusive Diversity
richness per list species species perlist (Shannon)
up 17 61 3.6 7 0.41 3.89
UPB 15 68 4.5 6 0.4 3.93
CCB 19 84 4.4 19 1 4.20
FPB 17 65 3.8 7 0.41 3.87
FP 10 36 3.6 6 0.6 1.98
Urugua-i Green Corridor Project E
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The number of exclusive species, which was also related to the
number of total lists conducted, showed significant differences
between bands (}2=71191.27, df = 4, p<0.01). The highest amount
of exclusive species was obtained for the central band, with a
frequency of one exclusive species per list. This result is possibly
associated with the variety of environments present in this band
(forest, capueras, crops and pastures). The band that follows in
frequency is FP with an average of one exclusive species for every
2 lists approximately.

Stage 2:

Results of the monitoring program

The specific objective of the avian monitoring program was to
quantify directly and indirectly the use of the corridor area by bird species. Sampling
areas were selected taking into account results obtained from the analysis and
classification of satellite images. On the basis of this image, we identified one sector
of continuous forest between both protected parks, which had a high potential as a
moving zone for birds. We also selected one neighbouring area with a higher
fragmented forest matrix. Table 5 and 6 resumes the data obtained during the non-
reproductive season and the reproductive season. Capture rates and diversity index
offer a view, though indirectly, on the use that birds do of each of the different sectors.
studied. It is important to remark that during both campaigns, the leng-term patterns

Table 5. General parameters obtained for avian community during the non-reproductive
season in the area of continuous (CF) and non-continuous forest (NCF)

Site Net hours Totalcagtures Capture rates Richness _ Recaptures

UP NCF 157 70 44,59 3 2
upP CF 158 89 56.05 32 3
UC NCF 189 85 44.78 23 4
UC CF 133 74 55.39 -27 3
CC NCF 160 96 59.81 26 3
CC CF 139 70 50.11 23 1
FC NCF 127 56 43.89 24 2
FC CF 154 89 57.79 27 6
FP NCF 147 68 46.20 23 7
FP CF 158 89 56.15 27 7
Total 1526 786 61 38

Table 6. General parameters obtained for avian community during the reproductive
season in the area of continuous (CF) and non-continuous forest (NCF)

Site Net hours Total captures Capture rates Richness Recaptures
UP NCF 102 60 58.78 26 12
UP CF 95 40 42.11 19 5
UC NCF 100 56 55.93 27 15
UC CF 98 38 38.60 16 10
CC NCF 91 43 46.87 18 5
CC CF 118 72 60.86 18 18
FC NCF 100 55 54.79 19 7
FC CF 84 47 55.39 21 9
FP NCF 111 69 61.86 22 10
FP CF 94 - 72 76.13 28 i1
Total 997 552 56 102

i3
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Figura 9. Capture rates (top) and richness (bottom) for the breeding
season (left) and non-breeding season (right) in the areas of continuos
and non-continuous forest,

in capture rates and in richness have remained very similar, even during breeding
as well as non-breeding season (Figure 9).

Capture rates and species richness were significantly higher in the
corridor with respect to the fragmented zone (Friedman two way,
p=0.04 for both variables) as would be predicted for an area with
a high flux of individuals. Principal component analysis clearly
separated corridor from non-corridor sites (1% axis}, while the 2
axis was strongly correlated with the surrounding matrix
characteristics (measured as percentage of non forest area in a
500m radio around each survey site) (r=0.63, p<0.05). This analysis
allowed us to identify one group of species that appear to be highly
sensitive to the surrounding degree of fragmentation and habitat
loss, which is conformed by species such as Platyrinchus mystaceus,
Lepidocolaptes squamatus and Drymophila spp. (Figure 10).
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Figure 10. Principal components analysis for mist netting survey sites.
For species codes see Appendix 2.
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These results suggest, although
indirectly, that there Is an intense
corridor use by one group of species,
while there is another, restricted to
protected areas, for which the current
level of connectivity appear to be
insufficient.

These indirect evidences allow us to
infer, with a certain degree of certainty,
some patterns underlying habitat use
and avian movement in Urugua-i
corridor, yet the central objective of our
banding programme is to characterize
these patterns. Recapture of previously
ringed individuals gives us direct
information about movement for

0 1000

(D Survey sites 2003 () Survey site 2002

2000 3000 4000 5000 meters

Forest remnants |:| Crops and pastures

different species. In this context, data
recollection is a slow process, yet in
only two campaigns we have managed
to obtain an important amount of
recaptures of moving ringed individuals.
These results, although only preliminary
for the moment, show patterns similar
to those shown by indirect evidences.

Figure 11. Bird movements between netting sites. Registered large distance movements

Baillonius bailloni

were always conducted through areas
with forest cover and never through sectors separated by opened areas. Figure 11
resumes these movements. One interesting result resume is the intense movement
registered from and towards one particular sampling site (non-continuous forest
central site), similar results are obtained from indirect evidences because this site
contains one of the highest capture rates and bird species richness. Fortunately, this
site, which appears to be so important for birds, is located in
one private farm where there is no current timber extraction or
forest replacement.

Tape-recording

Additionally to systematic surveys, we tape recorded birds and
amphibians in order to increase our biological database. The
recordings of songs and calls also helped us in bird species
identification during point counts. Also seems to be a good aid
to locate some inconspicuous amphibian species. A total of 72
sound cuts were obtained, comprising 2.30 hours of recordings.
54 of the sound cuts were for birds (38 species) and 18 for
amphibians {7 species}. More details on species, locations and
dates are given on Appendix 6.

Sound recordings were made with a Marantz PMD222 tape
recorder and a Seinheiser ME66 directional microphone loaned by The British Library
Natural Sound Archive. The performance of this equipment in the field was exceptional,
obtaining good quality recordings. Tape recording in the forest is time consuming and
we only could made recording after mist netting and previous to point counts surveys.
Recordings were carried out in the first two weeks of October of 2002, All species
sound tracks are from the Urugua-i Green Corridor area, with the exception of one
day visit to El Pifalito Provincial Park (south of study area). ’

Original tapes and datasheets were delivered to the British Library Natural Sound
Archive; copies are available also in Conservacion Argentina NGO and the Museum of
Natural History of Buenos Aires, Ornithology Section.

The team Is especially grateful with Dr. Richard Ranft of The British Library for the
loan of the equipment and his patient.
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Notes on rare and endangered bird species

Here we give some comments on some species birds detected by the team during our
visits to the parks and the project area. These commentaries involved mostly
endangered and some near threat species. Some other species with poorly known
distribution In Argentina are also included in this section.

Solitary Tinamou {Tinamus solitarius). A near threatened species recorded by the project
team in good forest of bath park and the corridor. This species is probably affected by
deforestation and fragmentation, so its recording in the corridor area is promising.
More information is needed to assess population situation.

Grey-bellied Goshawk (Accipiter poliogaster). A young plumaged captive bird
was located (and a photo was taken) in a farm in the south border of the
Urugua-i Provincial Park in a preliminary project trip to the area (November
2001). This individual was the survivor of a couple of nestlings obtained
after a pine plantation clear cut {by the austral winter). It was saved when
the nest falls down. Adults disappear after a couple of days. Before the fail
down of the nest, adults were seen by a local farmer chasing pigeons
{Columba sp.). The bird was later release inside the Urugua-i Prévincial
Park. This record confirms the breeding of the species in Misiones against
what is said by del Hoyo et al. (1994).

Black-fronted Piping Guan (Pipile jacutinga). Listed as a Vulnerable species
by the IUCN (2002). This specles is frequently recorded at the Uruzd
guardpark station, one of the best place (with Iguazd Falls) to see the
species in Argentina. Species couldn’t be located in the Urugua-i Green
Corridor area, even where palmetto associations are present. Moreover,
local people only know the species from their visits to the Urugua-i or
Uruzu rivers. The species seems not to be so dependant, at least in Ar-
gentina, on palmetto associations as previously supposed (Collar 1992);
been probably more associated to riverine forests. Species had been re-
corded for Iguazd National Park, Urugua-i, Esmeralda and Mocona Provin-
cial Parks (Chebez 1994; Chebez & Casafias 2001). Outside the parks its situation is
uncertain. Urgent studies are needed to set its current distribution, population abun-
dances and the impact of human activities and hunting on the species (Galieti 2001)

Pheasant Cuckoo {Dromoccocyx phasianelius), A rare cuckoo in Argentina. Several sparse
records were obtained in the last decade, especially in the Iguazd Provincial Park
(Saibene et al. 1996; Chebez 1992). An individual listened by Nicolds Rey during a
team visit to the Urugua-i Private Reserve of Fundacidn Vida Silvestre Argentina-WWF
on August 2002, This reserve is located in the southern border of the Urugua-i Provincial
Park, protecting some interesting tracks of the Urugua-i River.

Festive Coquette (Lophornis chalybeus). This species lacks a skin or a photograph to
confirm its presence in the country. Several records of this species in the country lack
a description of the individuals. A female of this genus and probably this species was
observed the 21 of October of 2002 during point counts surveys. Observation was
made for a couple of minutes in herbaceous habitat at the border of the forest. Detalled
information of this observation is been published at Nuestras Aves ornithological
bulletin,

Helmeted Woodpecker (Dryocopus gafeatus). Qther Vulnerale species (IUCN 2003),
recorded the 22 of October of 2002 during Mackinnon list survey, The species was in
a farm with selective logged forest, an open forest but still with large trees. The farm
was close to the H. Foerster Provincial Park. This species counts with several records
for Argentina, most of them published by Chebez (1993). It is rare but widely distributed
in Misiones, it also seems to be tolerant to some degree of forest alteration.

Canebreaker Groundcreeper (Clibanornis dendrocolaptoides). A pair of this Vulnerable
species (IUCN) was observed by Nicolas Rey on November of 2001 during a preliminary
survey to the area. Record was made in riverine forests of the Uruzi river. The species
was detected in the border of a bamboo thicket (Merostachys clausseni). 1t is a rare
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species in Argentina that could be found in some protected areas like Iguazd National
Park, Urugua-i and La Araucaria Provincial Park.

White-bearded Manakin (Manacus manacus). A rare species, more frequent along the
Iguazu river forests. One individual of this species was recorded by Gustavo Zurita on
January of 2002 during mammal’s surveys, confirming the presence of this species in
the Urugua-i Provincial Park.

Band-tailed Manakin (Pipra fasciicauda). Scarce and little known
Manakin of Misiones. Was recorded in several occasions during
mist netting surveys in the Urugua-i and Horacio Foerster
Provincial Parks, where had not been listed previously (Bertolini
& Gil 1990, Bertolini 1999). The species seems to tolerate some
degree of forest alteration.

Ruby-crowned Tanager (Tachyphonus rufus). 1s is a species more
associated to clear areas. Previous records from Iguazu National
Park were considered doubtful and possible confusions with
the similar 7. coronatus by Saibene et al. (1996). A pair of the
species was seen in a preliminary trip to the area at the Uruzd
park ranger station in a artificial feeder A photograph was taken.

Conclusions

Project results pointed out the importance of the Urugua-i and H. Foerster PP and the
corridor as a key area in the conservation of Interior Atlantic Forest birds. This
affirmation is supported in the number of endangered and near threatened species,
as in the number of Atlantic Forest endemic species.

Wege and Long (1995) had noticed this in part when they point out the value of
Urugua-i Provincial Park for endemic bird species conservation. That affirmation could
now be extended to the Horacio Foerster Provincial Park and the corridor between
both protected areas.

QOur results support recent designation of Urugua-i PP, H. Foerster PP and the corridor
between them as IBAs (Aves Argentinas, unplubiished report). These IBAs required
more extensive surveys to confirm the presence of other endangered bird species
recorded in the area as: Mergus octosetaceus, Phylfloscartes paulistus or Sporophila
falcirostris. '

The most important threat for biodiversity conservation.in the area are deforestation
and illegal hunting. It is urgently needed a sustainable agroforestry system that
stabilizes the landscape in order to maintain connectivity between both protected
areas.

Against what we previously supposed a great number of interior forest species is still
present in the fragments inside the corridor. These could have two explanations, first
that fragmentation is so recent that birds communities didn’t stabilized yet, and the
second is that there is no effect of fragmentation on this corridor (at least at by the
moment). Perhaps local bird species are pre-adapted to habitat disturbances as has
been proposed by Brown & Brown (1992) and Protomastro (2001). Only a bird
monitoring program could answer this kind of questions.

The greatest number of species was found in the corridor area. These could be
explained by the different habitat types that this area holds. This result also pointed
out that species biodiversity couldn’t be the only indicator to evaluate corridor quality.
Species composition changes in the community are more informative.
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Recomendations

Based on project birds results we list a serie of
recommendations to improve conservation of biodiversity
in the corridor:

O To continue the bird banding monitoring program. This
program is giving the first long term information about
movements of forest species in Misiones and would serve
for evaluating the connectivity between Urugua-i and H.
Foerster Provincial Parks.

O To evaluate the possibility to include other taxa in the
monitoring program, as bats or butterflies.

O To continue and increase the biological sound collection. Tape
recording demonstrated to be an important tool, helping in species
identification and detecting secretive species.

00 To increase park ranger control in the protected areas boundaries
and inside the corridor. There is an increment in the extraction of
native hardwoods and palmetto hearts in the corridor and parks, in
part favored by sporadic controls. This situation gets worst in the
last years after argentine economic crisis that reduces the amounts
of money designated to conservation by governmental agencies.

G To establish and implement a long term educational plan in the
area. If people don’'t perceive the importance natural resources
conservation and its implications in social and economic life, few
objectives could be accomplished.
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Mammals of the corridor

Tapir cature by camer tap in Uruzd
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Camera traps activated trough an infrared sensor (Camtrack
type) and during 24 hours a day were used for mammalian
surveys. We selected this method over others due to the great
difficulty for mammalian observation in wet forests habitat.
This method has proved to be successful in this kind of
habitats in several parts of the world and it is very useful for
cryptic and nocturnal species (which is the case of most
mammalian species in the area) (Griffiths & van Schaik 1993,
Rice et al. 1995, Karanth & Nichols 1998, Cutler & Swann
1999). Camera traps were located along natural trails, at river
borders, clay licks, and any other identified key site, in order
to assure the correct representation of all habitat types and
to maximise encounter rates during surveys. It was necessary
to carry out several sampling days for each evaluated site
due to the low natural abundance of maost of forest mammalian
species. In order to check photographic films and batteries,
we made periodical visits to survey sites.

Unfortunately, due to equipment technical calibration problems,
camera traps mammalian surveys had to be delayed. We only
obtained a few photographies of dwarf brocket deer and tapir
in Uruzu Park Ranger Station.

In January 2003 we conducted a preliminary mammalian survey
at UPP using the track plots technique (Simonetti & Huareco
1999). We stabilished four 1,050 meters transects
perpendicular to the elevation gradient and to 101 Route.
Eighty-four 0.7 x 2.0 m? track plots were prepared (21 in each
transect) separated each other by 50 meters. Parcel
construction and preparation demanded lots of physical work
and unfavourable climatic conditions, yet we counted with the
help of park rangers for this task. Each transect was separated
by a minimum of 1 kilometre from each other and they were
located in opened trails used regularly by
poachers from neighbouring farms. Thus,
this design allowed us to assess border
effect produced by the route and farms of
Maria Soledad settlement.

Qur results show a scarcity of big size
mammals in this zone of UPP, with a border
effect bigger than 1 kilometer due to route
effects, poaching and dogs incursions. The
absence of signs from these big size
mammals such as tapirs, brocket deers
and peccaries in survey parcels is really
notorious. Most frequent tracks belonged
to domestic dogs, foxes, opossuns,
brazilian rabbit, armadillos and agouti. We
also registered tracks from puma, tayra
and coati. Pressures over the park and
its fauna were evidenced by the
continuous register of dog tracks and
even through a direct encounter with a
poacher in one of the monitored
transects.
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Additionally, we made ad libiturn observations of direct or indirect mammalian presence
(tracks, faeces, carcasses and direct observation). Ad libitum observations in the
corridor zone recorded the following mammalian species:

Dwarf brocket deer

Mazarma nana

Red brocket deer

Mazama americana

Tufted capuchin monkey

Cebus apella

Tamandua

Tamandua tetradactila

Crab-eating raccoon

Procyon cancrivorous

Margay or Oncilla wildcat

Leopardus (wiedii o tigrinus)

Ocelot

Leopardus pardalis

Crab-eating fox

Cerdocyon thous

Capivara

Hydrochaeris hydrochaeris

Azara’'s agouti

Dasyprocta azarae

We used Becker & Dalponte {1999) guide as reference material for the correct
identification of tracks in the field.
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Native species agro-forestry nursery

Palmetto seedlings

From 1997 up to 2000, the NGO FUCEMA conducted a project of agro-forestry
development based on the use of non-timber forest products. For this project, a native
tree agro-forestry nursery was built in the same property where we have built ours.
FUCEMA s nursery was later abandoned due to the lack of permanent personnel in
charge of the nursery and funding.

Urugua-i Green Corridor native tree agro-forestry nursery seeks to
provide a conservation, education and environmental restoration
tool for the sustainable development of the corridor area between
Urugua-i and Foerster provincial parks. -

It is located in “San Isidro Labrador” farm, which belongs to Foletto
family, Maria Soledad settlement, Andresito, Misiones. This farm has
a surface of 35 hectares, from which approximately 20 ha. of native
forest is still conserved. Tree nursery installations are located near
a natural diked lagoon (“tajamar”) and close to the main house. The
access is through Picada Guardaparque Horacio Foerster (dusty road)
and it is located 1000 meters from “101” national route (debris road).
It does not currently count with cartels.

The person In charge is provincial park ranger Aloicio Foletto. He is participating in our
project as part of a co-operation agreement between the Ministry of Ecology of Misiones
and Conservacion Argentina, through which he is assigned on a full time basis to tree
nursery maintenance duties and extension activities with local community. Foletto
counts with an extensive experience in tree nursery management and participated
actively in FUCEMA ‘s project. His soon, Fernando (20 years old), is also collaborating
with the nursery as well as with other activities of the project.

Tree nursery installations cover 2,700 m? (60 m x 45 m). The structure counts with
hard wood posts obtained from dead forest trees. The ceiling, conformed by different
plastic mesh size, is held up by more than 1000 meters of steel suspenders,

Some of the materials used for out tree nursery construction were recycled from the
old abandoned FUCEMA nursery, as well as several seedlings which had to be treated
for improving their condition

Until now, the nursery has been equipped with the following materials:

Steel wheelbarrow

2 shovels

Small hand shovels

Hackle

Asada

Buckets s -
Irrigation beaks ST ‘
Stopcock 3 }" \
Manual hose - ‘;;’ .-

100 m. de plastic hose ~
2,000 meters of steel wire

20,000 flowerpots (bag type)

Urugua-i Green Corridor Project
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Pre-selected tree species for the nursery were chose based on
several criteria:

0 Native Forest Trees, Used by local community for jam and liqguor
production. They are also bird attracting species.

O Forestry Use Species. Fast growing native tree species will be chosen
for their use as wood and environmental services through agro-forestry
techniques.

O Species for Agro-forestry Experiments. We will use several exotic
species with potential use as family sustain for agro-forestry experiences
in local farms (windbreak, shelterbelt, alleycropping, riparian forest buffer
and fencing).

O Threatened Tree Species. We want that our nursery also fulfils a
strategic function for in-situ and ex-situ conservation programmes, such
as restoration experiences, tree enrichment of protected areas,
education and seed bank of Misiones’ threatened species.

The tree nursery is now almost finished with only half of its ceiling covering
resting. It is currently in an early stage of production and will grow as a
function of the demands of the project and as new funds are obtained
for completing its whole surface.

Seedling production is currently 20,000 native species flowerpots
(Lapacho, Parand pine, Cafafistula, etc) and Australian cedar.

More than 5,000 seedlings (coming from the old FUCEMA nursery) have
already been delivered to small rural farmers that live inside the area of
the ecological corridor. The project expects to monitor this seedlings
plantation success in the near future.

L W
Tree-nursery construction

W

As a complement to these activities, we have been working on a digital photographic
inventory of native tree species from the area for the future edition of an identification

field guide.

Fruit and native trees Native species for ecological
Pitanga {Eugenia uniflora) restoration

Cerella {Eugenia involucrata) Samohu (Chorisia speciosa)
Ybajay (Eugenia pyriformis) Tembetari (Fagara hyemalis)
Yacaratid (Jacaratia spinosa) Ingd (Inga urugiensis)

Guaporeti (Myrciaria rivularis) Caroba (Jacaranda micrantha)
Guavira (Campomanesia xanthocarpa) Ceibo misionero (Erythrina falcata)

Aratici (Annona squamosa)
Cocu (Allophylus edulis)
Pacuri (Garcinia brasifiensis)

Siete capotes (Britoa guazumaelolia)
Yaboticaba (Plinia trunciflora)
Palmetto (Euterpe edulis}

P . Lo
R ~

Reforestation with children
in a local school
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Project tree nursery

Exotic species for agroforestry
experiences and familiar self-
sufficiency

Australian cedar (Toona ciliata)

Avocado (Persea americana)

Mango (Manguifera indica)

Citruses (Citrus sp.)

Acerola (Malpighia glabra)

Native species for forestry and agroforestry use

Grapia (Apuleia leiocarpa)

Parana pine {(Araucaria angustifolia)

Loro blanco (Bastardiopsis densifiora)

Cancharana {Cabralea canjerana)

Mora amarilla (Cholophora tinctoria)

Loro negro or Petiribi (Cordia trichotoma)

Ambay guazu (Didymopanax morototonii)

Timbd {Enterolobium contortisifiquum,)

Tree seedlings transport for
reforestation

Marmelero (Enneatypus tenuifforus)

Azota caballo {Lehuea divaricata)

Rabo itd (Lonchocarpus leucanthus)

Rabo molle (Lonchocarpus muehibergianus)

Laurel Guica (Ocotea puberula)

Caiiafistula (Peltophorum dubium)

Anchica colorado (Parapiptadenia rigida

Reforestation in Andresito Municipality
during the Earth Day
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Education for conservation

Our general objectives were deslgned with the aim of working towards a joint action
with local actors. Furthermore, we seek to create a space for meditate and exchange
of knowledge regarding local natural environmental situation. In this way, we pointed
towards supporting an active social positioning and consciousness around the
environmental problems that affect the inhabitants of Urugua-i Green Corridor zone.

General objectives

O To strengthen Maria Soledad settlers, through educational activities, so that they
have more management possibilities, allowing them to look after and to maintain the
corridor between Urugua-i and Horacio Foerster provincial parks,

O To support one of UNESCO and PNUMA principal lines, working with public education
institutions as a means for reaching every social sector (UNESCO 1996).

O To favour the fulfilment of one of both Provincial Parks specific objectives cited in
their Management Plan.

Public Objective

We initially identified three types of publics which whom we looked forward to
developing educational activities:

O Children that attend local schools and satellite classrooms
and that are part of the families that live in the area
embraced by the project

O (ocal farmers, which conform domestic production units,
base of local economic structure, with whom it would be
interesting to look for alternatives and environmental
characteristics.

O Park rangers, school teachers and community authorities,
who work with environmental education through different
approaches and whom we could help in order for them to
continue with these educational activities in the long-term.

ia ; et At first, we worked directly and specifically with park

Educational workshop participants rangers, school teachers and community leaders. We

focalized our work with this sector because we consider

them to be local referents and responsible of action and

decision taking with a strong influence on the rest of the community. We hope to be
able to embrace remaining actors during a later stage of this project.

Specific objectives

1. To introduce school teachers with methodologies that provides them with new
tools useful for their teaching-learning tasks'. We pretend that teachers, along with
the educative community, formalize local environmental knowledge?, defining and
generating actions that tend towards the assignation of value to the environment.

t Following recent findings In education, we assumed a constructive conception of knowledge and
of the teaching-learning process (Bransford & Vye 1996, Elam 1973, Lemke 1997, Perkins 1995).

2 We took the concept of Leff, who propose that environmental knowledge “plans the reconstruction
of subjectivity and of the subjects of the history: from the difference and otherness of the
individual, from the diversity of colective subjects, from the identities and the memory of native
people, [which] generate new forms of positioning in the world. From the most profound sense of
existance of the people etnic Identities and social interests are reconfigured; human rights that
motivate historical changes are legitimized, oriented by autonomy, cultural diversity, political
plurality and participative democracy values (Leff 1998).
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2. To provide park rangers with working methodologies in non-formal education,
enriching their awareness function and their role as a link between protected areas
and local communities.

3. To work with the image that teachers and park rangers possess regarding farming
families?

4, To involve teachers and park rangers with a research project, remarking the
importance of this kind of knowledge for conservation actions.

Preliminary analysis of interviews with farmers

During an initial stage we conducted a preliminary analysis of the
interviews with local farmers. We obtained general quantitative and
qualitative data regarding the farmers themselves, which allowed
us to delineate some general ideas regarding possible points with
which we would like to work during the educational proegramme.
We were able to learn as well about general patterns regarding
land tenancy and fauna observation frequencies, and direct answer
regarding the value that people assign to the forest.

By direct answer we refer to that interview situation where the
interviewer roles influence the answers the interviewed give. In the
present case, we already had a defined role, due to the fact that
ours is a conservation project and that we are directly related to
the Ministry of Ecology of this province. Consequently, answers should
be considered as a result of this interaction, where the interviewed
seeks to adequate to that he guess interests the interviewers. This
means that the answers are data because they give us information
about a socially situation (Guber 1991),

Etnography

Interviews were developed following an ethnographic method {Rockwell 1988,
Malinowski 1985) that aliowed us to obtain qualitative information about actors with
which we wanted to work with in the future. This means that we seek, through the
observation, interaction and development of our formal or informal interviews, to get
familiar with local social practices as well as with the meaning that this practices have
for diverse actors. In every step, we considered the conflictive dimension of social
relations and the temporal deepness of these dynamics.

Thematic interpretation

We used thematic interpretation as the method for developing educational activities.
Interpretation is a means of communication, which emphasises idea transference
and the relations between them. The information is used for clarifying concepts and
processes relevant as far as it is demanded by the construction of a significant
knowledge.

It is a method that was developed for working in natural areas with non-captive groups,
meaning by this groups that voluntarily have a good disposition for learning, do not
have time limitations and do not expect to be evaluated {in the traditional sense of this
word). These characteristics determine that it functions as a method that contributes
with formal education. The activities carried out use resources provided by other areas

3 We can state as our working hypothesis that there is a estigmatization of local farmers coming
fom park rangers and teachers, We understand this as “a situation in which each Individual is
incapable for a full social acceptance.” Following Goffman: "... the management of the stigma is
a general trait of society, a process that is produced whenever identity norms exists...” {(Goffman
1993). In order to work with this concept, the author distinguishes two types of identities: normal
and estigmatizados. We should not forget that estigmatizacion can be understood as a classificatory
act In which the other is stereotypied. (...) This classification systems which distinguish between
normal and estigmatizados people are expressed through the language which is at the same
time an instrument and a support for this relationships of power as well as a creator of senses
that reinforce such relationships (Bilder et af 2000).
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such as recreation, role games and story telling, among others, for developing direct
experience actions and for putting into practice the use of all the senses,

We used the model of thematic interpretation (Ham 1992) for planning educational
activities. As a structure for these activities we used the proposal of Cornell (1979),
described In his texts: “Sharing nature with Children” and “Sharing the joy of Nature”.
He divides these possible activities in four groups depending on their particular
objectives: focalise attention, wake up enthusiasm, direct experience and sharing of
inspiration.

Fulfilled activities

Preliminary trip
From November 30% till December 8* 2002, we made a trip to the study area in order

to explore and present the educational component of the project to different actors
from the community. Our objective was:

To detect local educative inquiries in order to organize the education schedule in
conjunction with school teachers and park rangers.

To accomplish this, we organised several meetings and interviews
with local leaders (school teachers and park rangers) where we
analysed the aspects regarding shape, content and organization
of the activities. As a result from these interviews and from the
field Iinteraction, we were able to distinguish some aspects of the
social network, which we considered very important to keep in mind
for the educational programme. We have separated them depending
on the social actor:

Farmers

O We observed conflicts with the provincial parks organization.
This is related, in part, to the fact that this population had to be
relocated for the creation of both parks.

O There are no organizations that nucleate farmers from the corridor area between
Urugua-i - Foerster. :

2 Some people use the parks to go hunting, which creates conflicts with park rangers.

O Living in the surroundings of the park represent some trouble to local farmers
given that wild fauna can enter to their farms, threatening their cattle.

Teachers

O They have to work with a population of bilingual kids. In this region, people use
Spanish and Portuguese indistinctly. Many of the Kids start school speaking oniy
Portuguese.

O Teachers are excited about our work with them, but they do not show interest in
participating in a joint elaboration of an educational plan.

O Maria Soledad School used to be on Urugua-i provincial park lands and, after its
creation; it had to be relocated in a terrain which is nowadays in front of this park,

B Schools are officially catalogued by their infrastructure, number of teachers, courses
and number of students.

Park rangers

O They are overloaded with work and they are not able to fulfil with all the duties

they have been assigned with, mainly because of the lack of personal and of resources
{materials, vehicles and enough fuel)
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O They self-gestionate their projects and fulfil community assistance duties which
are not within their mandatory assignments.

Teachers as well as park rangers refer to farmers as “simple people”, not very soclal, with
a poor knowledge and interest in the natural environment. They remark that their
motivations are mainly concerned with the state of their farms and economical progress.
They suggest that the main problem is that same people develop illegal activities such as
logging (when it exceeds the agreed quantities) and pouching, which they account on
the lack of interest regarding environmental care.

Planning

The educational programme was diagrammed and developed during
one workshop in which several member of the project participated.
This planning started from the following established characteristics:

O Place: The workshop was developed in Itati school, whose
headmaster is Rodolfo R. Mendieta, situated in Itati colony, Andresito.
This school possesses a natural Reserve, created by teachers and
students inside the school terrain and which counts with a patch of
lowly modified forest. The presence of this reserve was one of the
main causes for selecting this particular school.

O Time: The workshop was developed during a complete 8-hours working day. These
highly concentrated activities arose as the best possibility due to the difficulty of
getting all the teachers together given the long distances that separate educational
establishments and the high cost of transportation.

0O Public: We designed a workshop that considered two kinds of publics: institutional
referents (park rangers, municipality environment and tourism authorities) and school
teachers. Some of the project members also participated. Although we could have
considered an independent work with each of these social actors, we thought it was
a good opportunity to make it in this joint way. Under these circumstances, we tried
to highlight the opportunity for exchanging experiences and knowledge between them,

which entail the possibility of give value to the work of each of them and remark the
possibilities of a coordinated action.

0 Activities: the workshop was developed trough a succession of interpretative,
demonstrative, animation and participative activities in different places:

- Inside the classroom.

- At the school yard.
- In the school natural reserve.

We used a variety of interpretative resources as a way of

putting into practice the different options that this means
of communication propose. We used the combined
techniques of:

- Asking
Structuring
Answering
Playing

Direct experience
Use of the senses

The workshop also aimed to give:

O A demonstration of the activities developed by Urugua-i
Green Corridor project.

Teachers, park rangers and municipality - . -
authorities, debating about the environmental O The preparation of a practical activity by teachers and

education in the area.

park rangers, which could be applied to everyday practices.
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Didactic material
Editing a manual for workshop teachers

We produced a specific material which resumes the principal components and methods
covered during the workshop, in order to facilitate the comprehension during the
course of the workshop as well as to provide with future consulting material. Each
participant was handed with this material as a tool for further research, depending
on their particular necessities and interests. We included the following topics:

1) Bases for environmental education (based on Cafferata 1997, Fernandez
Balboa& Bertonatti 1998, Ham 1992, Tilden 1957). Bases for environmental
interpretation (based on Tilden 1957, Ham 1992, Huizinga 1984).

2) Components and examples of interpretative activities (based on Cornell
1979).

Tollar 2% Chpositaclba sin
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! 3) Interpretative planning {based on Ham 1992)
v 4) Interpretative evaluation (based on Coello 1995, Hernandez 2000,

e Interpretacion | Monroe 2000, Stenhouse 1990, Wood & Wood 1990}
— ] 5) Natural environment of Misiones, conservation and sustainability (based
s e on Lawrence & Bierregaard 1997, Primack et al. 2001, UICN-CMAP 2000,
el WRI et al. 1992)

Bibliographic packages for schools, park rangers stations and for
other local and regional institutions '

s i : Each school {6 in total}) was handed with one package of bibliographic

e information regarding conservation of the native forest in Misiones, as
well as posters and stickers from the project. The park ranger’s stations
received one copy of a Environmental Education book {Ham 1992).

The Workshop

It was developed following this schedule:

1. Workshop Introduction

Participant presentation and introduction to the workshop. Remarking of the utility of
Environmental Education and Interpretation: challenging what looks impossible with
everyday elements.

2. Development
a. {What is it and what is the utility of Environmental Education and Interpretation?

Participative definition of Environmental Education (EE).

EE objectives.

EE insertion into formal education. _
Participative definition of Environmental Interpretation (EI).
El principles: Freeman Tilden's principles.

oooao

b. EI characterization.

O Three characteristics of EL..
Four skills of EI.

a
O Three useful strategies: asking, answering and structuring.
I Ductility.

¢. Educative resources in EE and EI applied to this region - Activities in the school reserve.

O Definition and differentiation of resources.
O The use of senses as a resource,

O The game as a resource.

O Forest resources.
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d. Planning and evaluation of EI.

Topic and theme.,

Ideas, facts and the 7£2 rule.

Presentation activities and diagnostic evaluation.
Closing activities and evaluation.

Types and characteristics of evaluation in EE and EL.

ooooo

{ e. Teachers and local referents role in the conservation and valuation of Misiones
forest. -

O Valuation the Green Corridor zone.
O The role of teachers and park ranger as agents in local education.

3. Conclusion and closing activity of the workshop.
Evaluation instances

The evaluation was conducted in a step-by-step basis at the end of each section.
The final activity allowed us to integrate every concept worked during the workshop
as well as to evaluate its extent. It was also suggested as a space in which the
participants could evaluate this proposal, the team organization and the work of
the cocrdinators. We aim to follow, support and act as consultants for teachers
interested in intensifying this proposal.

Balance and projection

- We provided teachers and park rangers with tools for their work in education.

- We worked in a participative way for the valuation of their roles and duties in the
community.

- We were able to generate a space for discussion and exchange of ideas regarding
problems, alternatives and the role that farmers have inside local environmental
situation.

- We were able to get participants from different backgrounds together and to make
them meditate about the importance of the role they fulfil and the possibilities for
actlon that they posses given the available resources.

- We left an opened link between the coordinators of the project as well as with other
groups who are developing environmental education in the province.

We consider that the main long term goals that we have fulfilled during this workshop
were:
1. To strengthen the work of different community referents.

2. We reinforced the linkage between them, suggesting about the possibilities and
potentialities of developing a coordinated work using the available resources.
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Urugua-i Green Corridor Project as a study case in

a national school textbook

Other activities

In addition to the work organized with teachers and
park rangers, we developed some activities with
students of local schools during 2003.

During June, we were invited by Andresito authorities
to present our project and activities to students from
schools of the area. This was organized as part of a
natural environment meeting sponsored by Andresito
community.

During October, we organized an event with students
from four different schools from the study area. We
delivered them with talks about birds present in this
area and also with demonstrations on our bird working
methodology using mist nets in order to monitor avian
movement inside the corridor. These activities enhance
kids’ enthusiasm and promote their curiosity regarding
different aspects of the place where they live.

Our project as a study case for national
formal education -

During the first months of 2003, our project was
included as a study case in a national school textbook
pointed towards students of the Polimodal level from
secondary schools. The text includes the focus on
conservation of our work and alsc gives information
regarding problems that affect the forest in Misiones
through the incorporation of ecological concepts such
as connectivity, island biogeography and populations
viability.
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Photo: Alejandro Balblano

Exploring sustainable income alternatives

Since 1997, in Maria Soledad settlement works a
cooperative of farm women dedicated to the production
of native fruit marmalades and liquors. This group
started their activities under the implementation of a
project of the argentine NGO FUCEMA (Environmental
.and Species Conservation Fundation), called the
“Agroforestry Development Project based on the
Multipurpose Use of the Native Forest in Misiones”.

The women of the group elaborate the marmalades and
several rural families pick up the fruits from trees in their
properties. The women group obtains money from the
products sells, but there are others persons from Maria
Soledad community that are directly beneficiate from
this activity, those are the people that provided the

Local women bottling liquors of native tree fruits women with the fruits of their farms.

The following is a list of the native tree species that they use in their products:

Species Scientific Name Use

Yacaratia Jacaratia spinosa Fruit and jam
Pindo Syagrus romanzoffianum jam

Palmito Euterpe eduiis marmalade
Ubajay Hexachlamys edulis jam and liquor
Araticu Rollinia emarginata marmalade
Pitanga Eugenia unifiora jam and liquor
Pacuri Rheedia brasiliensis jam

Guavira Campomanesia xanthocarpa marmalade
Cerella Eugenia involucrata jam and liquor

Conservacién Argentina is committed to support this productive initiative that faces
several problems. The most important problems are the products commercialization
and the insertion of a local brand in the regional market. By Conservacién Argentina is
supporting one of the few sustainable alternatives implemented in the Misiones Green
Corridor. The success of these kinds of activities would be crucial in the future of
Misiones Green Corridor. The aims of this productive alternative were:

O To contribute in the stabilization of the landscape, forest and crop maosaic, in an
area of outstanding value for biodiversity, contributing to its preservation and the
maintenance of the Urugua-i - Foerster biological corridor

O To generate direct incomes from the use of native forests fragments in the farms
by the utilization of non-timber products.

O To fortify this initiative as a productive sustainable alternative helping to improve
lifestyles of local farmers.

We had identified the most important problems and limitations currently faced by this
productive initiative. Those are born on the lack of organization in the group,
discontinuities in product elaboration and the previously mentioned difficulties in
product commercialization and merchandize.
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Developed activities

During the implementation of the project a fluid and permanent contact
was established with the members of the cooperative. One of the group
women is the wife of the park ranger assigned by the Ministry of Ecology
to the Urugua-i Green Corridor Project.

As a first setp to support and impulse this initiative, we have developed
and improved the product presentation. This was implemented with a
change in the design of the product labels, incorporating an illustration
for each fruit variety and reducing their impression costs. Product image
was also strengthened, incorporating to its etiquette the following
legend: “Misiones Forest Ecological Product”. A leaflet was also printed
explaining product’s characteristics, describing wild fruits and the social
and ecological impact of the initiative.

Promotion of this initiative was obtained by the publication of articles
in many national magazines. The initiative products and aims were
also promoted by our participation in local radios. An article appeared
in an airline magazine, Southern Winds {SW); and recently starting

GULEES ¥ I1{‘ﬁRFS
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v from that publication, a national distributor of home-made jams
N 14€ WIELF

was interested in the acquisition and commercialization of the
product.

Finally, these products had been presented to the “Products from
the Forest International Award FidBosque 2003” organized by
the Interamerican Institute for the Cooperation in Agriculture
{IICA) through the RedBosque Group of the Rural Agroindustry

Development Program (PRODAR), which depends on the IICA. This

award was orientated to resolve some of the commercialization,

production and sustainability problems of non-timber products in
Latin America. After an evaluation by technicians of those
institutions, the project presented by the team members in
association with Maria Soledad cooperative was honored with the
First Award between other 18 products of 4 countries. This award
will contribute during 2004, to work out on some of the bottlenecks
of the native fruit productive initiative.

Publication of an article about
sustainable enterprises

Pitanga

Siete capote Ubajay
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Involving local people

New satellite classroom in the Urugua-i Green
Corridor

During the interview development in August 2002 in the corridor
area, local farmers showed themselves preoccupied for the
absence of a school in the zone, since the nearest school (Maria
Soledad} was too far to walk to. The settlers had already been
assigned a 1-hectare forest property for the construction of a
future satellite class, but they were still waiting for the
government to work out this problem.

Thanks to that park ranger Foletto was assigned to work in the
project (through an agreement between Conservacién Argentina
and the Ministry of Ecology of Misiones), he could begin
to work in environmental extension activities, mainly
incentivating the community participation in the
conservation of forest fragments that exist at the moment
inside the farms and in the reforestation with native trees.

Foletto organised several community members (most of
themn fathers of future students of the school} to build
with them the needed school. During our survey campaign
in January 2003, we collaborated in the search for
donations (all wood was donated by local logging
companies) in Andresito town and we share social
meetings with local families. In these informal meeting,
repeated many times during the project execution, we
could share ours visions about Urugua-i -Foerster corridor
conservation. In many occasians our points of view were
coincident.

In March 2003, the school already counted with
one teacher and was beginning its scholar year.
This one could play an important role in corridor
conservation since it is located in a vulnerable area,
recently occupied and under a constant process
of deforestation. This initiative of the local
community, with the support and leadership of a
provincial park ranger and the assistance of this
project, allowed for the creation of a feeling of trust
and collaboration with the community which will
facilitate, in the future, new ways for protecting
our forests.

Reforestation

During June 2003 in the Earth Day celebration, we
organised a reforestation journey along with the
schools of Andresito town. School children and
members of the project team planted forest trees
next to San Francisco riverbank in the town of
Andresito, we also donated seedlings for urban
forestation.

Reforestation carried out together with the students In the
garden of the new school

Additionally, we organised a reforestation journey in the new satellite classroom
constructed in the area of the corridor along with children, their families and their
teachers. We planted seedlings of the project tree nursery and placed cartels with
the names of the used native species.
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Project commu

nications

Communication of the project activities was a highly developed issue

Radio prograrmme

of the project. It had a central role to obtain support, participation
and recoghition.

Media activities were developed with our attendance in nationwide
and local radios and some television programmes. Press releases in
newspapers, articles in magazines, design of leaflet and sticker,
creation of a website, public presentations, congress participations,
design and distribution of a project newsletter and inclusion of the
project as a study case in a High School textbook.

Radio
O Radio Nacional, Buenos Aires
O Local Radios of Andresito, Misiones

ILBEMERTE 5 gt agenting e ane e e 20 oo O weekly radial micro-program of the project at FM Andresito, Misiones

| Premio internacional

. en Andresita cBtimo ganar dinero i el Rnte &1 destruirle

O Radio America, Buenos Aires

para conservar [a selva| Tetevision

L0 gon CpisFFvorii Argenci de Buenos Aires, Emseflanth

O 13 Channel. TV Programme. Posadas, Misiones
= Newspaper

O El Territorio Newspaper. Posadas, Misiones
O Ala Delta. Tigre, Buenos Aires

Magazines

O éComo ves? Scientific magazine of the Universidad Auténoma. Mexico.
Article: Trip to Misiones Forest

O Bienvenido a bordo. Article: Andresito, Join towards conservation.

The project in a newspaper

O Winds. Article: Jams and liquors from the forest, a creative
conservation initiative.

Informative project presentations
O Buenos Aires University

O Aves A
O Mision

rgentinas (Birdlife partner)
es Conservation Projects Meeting. Organized by the National Park

Administration (APN}. EIDorado, Misiones.

0 Environmental Meeting. Organized by Andresito Municipality. Andresito, Misiones.
O Instituto de Pesquisas Ecoldgicas (IPE), Brazil

0 Fundacion Vida Silvestre Argentina (WWF partner)

Sl ve erbdred Py e, b
P e P T

FR ot masr s ot e gt o~ st o g P
e, st g o=t B 1

e e LA P
ferputn Al s g ary T

Agcdarisy havay kb Balasrvation 7 A\~ .
L L L e istuderyred

it ke Sl £ Y NP 1

Pt ey iy e e

iy e v et
PRkt isaurs Py s oy e

WA VAP e R AT (e #TLETE IO N

Pty ey e e

Project newsletter

Congress participations

O 1st National Congress on Natural Protected Areas. Huerta Grande,
Cérdoba.

O VII Neotropical Ornithological Congress. Termas de Puyehue, Chile

O Remote Sensing Congress. Organized by CONAE, Buenos Aires.

Pagina Web del proyecto
O www.conservacion-arg.com.ar {in construction)

Urugua-i Green Corridor Project Newsletters

O This press release were distributed by e-mail in PDF format to more than
300 people (per newsletter), related to conservation projects and institutions
in Argentina and worldwide. Two versions were made, one in English and
other in Spanish.

Leaflets and stickers

More than 4,000 digital photos of the project
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Capacity building

The Gold Award of the BP Conservation Programme 2002 not only allowed us to-start
a conservation Project in Misiones forest, it also have a great impact strenghthing our
personal and group capabilities. The award made possible to create our local NGO,
called Conservacion Argentina, which was consolidated in the last two years with the
implementation of the Urugua-i Green Corridor Project.

Establishing two important partnerships

O We establish an agreement of cooperation with the Maimoénides University in
Buenos Aires. After this agreement we could count an office to work in Project activities.
Also the University gives us its logistic support {for example facilitating a van in a
couple of Project trips) and the advice of their specialists for the implementation of
the project.

O The other important institutional agreement was with the Ministry of Ecology,
Renewable Natural Resources and Tourism of Misiones Province. This agreement was
formalized by the signature of a cooperation agreement between the Minister and
our NGO president. The Ministry assigned one of their park ranger to work fulltime
with the project in the Urugua-i - Foerster corridor area. The park ranger, Aloicio
Foletto, lives in the area and is now coordinating all the native tree nursery activities.
This tree nursery was constructed in his property. He is a very dedicated and
enthusiastic person and also collaborates in other project activities.

The Project was also honored with the support of several others institutions. Idea
Wwild Foundation and the American Birding Association donated equipment and books.
The Deer Specialist Group (IUCN) supported part of our large mammal’s surveys. The
National Commission for Aerospatiale Activities (CONAE) donated us satellite images.
Recently, network supported the native based fruit production of marmalades and
liquors, a sustainable initiative.

We also interact with other institutions during this time for a better implementation of
our project activities and a better achievement of our objectives. Between those
institutions are Buenos Aires University (Applied Ecology Laboratory), Andrés Guaicurari
Municipality (Andresito) in Misiones, Environmentalist Educators Group, British Library,
FUCEMA, Fundacién Vida Silvestre Argentina (FVSA) and Aves Argentinas. Also, one of
the team members in Misiones was honored with a fellowship from the WWF Russel
E. Train Education for Nature programme.

The project team also has strength. Several members started their postgraduate
studies (master and doctoral students) and new members had been incorporated:
an anthropologist, environmental educators, biclogy undergraduate students, park
rangers and local young farmers. Now, the project count with six of their members
living and working in the study area.

Several national and international courses and workshops were attended by our

‘team members. Between the most remarkable ones are:

O Biological survey techniques for conservation expeditions. BP Conservation
Programme and Expedition Advisory Centre. UK, 2002. (3 team members)

O GIS and Remote Sensing. University of Buenos Aires. Argentina, 2002-2003. (3
team members}

O Tropical Ecology and Conservation. Organization of Tropical Studies (OTS). Costa
Rica, 2003-2004. (2 team members)
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O Frugivory and Seed Dispersal Ecology. Instituto de Biologia de la Conservacao.
Brazil, 2003. (1 team member)

O 1V Latin-American Course in Conservation Biology and Wildlife Management. Instituto
de Pesquisas Ecoldgicas (IPE). Brazil, 2003. (1 team member}

O Interior Atlantic Forest Ecology and Conservation. Fundacion Vida Silvestre
Argentina. 2003. (1 team member}

G Participative Management of Environmental Conflicts. Fundacidn Cambio
Democratico. Argentina, 2003. (1 team member).

Hyla faber

Urugua-i Green Corridor Project 66

Final report 2003



Lessons

learned

——12

chapter



0000000000000 000 080000000000 0000000000080000000800690

Lessons learned

22 Work with a long-term vision. The experience obtained during the project’s
first two years showed us that, in order to produce a conservation impact,
our work with local community participation need to show continuity,
presence, patience, motivation and responsibility.

as It is important to understand the main causes for those behaviours that
affect human-nature relationships in order to be able to initiate
conservation actions that tend towards a change in the critical aspects of
current land use patterns and bicdiversity loss. .

a= Partnerships with local governmental organisms, municipalities, NGO's and
universities increase the long-term sustainability of the project.

== Capacitating local teachers and park rangers in conservation education
increases the impact and sustainability of our actions.

55 It is important to responsibly manage the expectations that can be
generated in local community from a project of this extent.

22 The presence of field researchers decrease illicit activities {poaching,
logging and palmetto cutting) in protected areas.

28 Reforestation and agroforestry as small model experiences. It is more
effective to begin working with a few local farmers, since this facilitates

the implementation, evaluation and monitoring of the project activities.

22 Working with the community is a slow process and it’s based mostly on
mutual learning and trust construction.

22 It is 'necessary to strengthen local capacities for the successful
development of conservation initiatives.

22 Sustainable income alternatives need support, organization and continuity.
28 The relations between institutions are important.

22 Identification and involvement of key stakeholders and local leaders
increase the impact of the project. -

22 Communication and diffusion of project’s actions is a good way of obtaining
support and participation.
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Future conservation action recommendations

O Guarantee conservation of key connectivity areas
in the corridor

To ensure connectivity between both protected areas
for certain interior forest species, more sensitive to forest
fragmentation, is necessary to protect large tracts of
forest with little human presence that permit animal
movements. This is the case of large mammal species
inside the corridor area, and some bird species like the
Solitary Tinamou. The team praject identified a group of
extensive farms with large tracts of forests in the north
of the corridor. Particularly, one of the properties was
considered as a key area to ensure large mammals
movement through the corridor. We strongly recommend
o LT to avoid the subdivision of these properties and to
i B e S - consider seriously their acquisition for conservation
Key continuos forest tract along the Urugua-i purposes. The only acquisition one of these properties
Green Corridor that crosses the corridor would have a great impact in
landscape conservation. International funds like the
Arcadia Fund from FFI or the IUCN-Netherlands, could be applied in order to acquire
one or more of these key properties. In the case that they could be acquire other

conservation tools must be implemented to avoid forest fragmentation,

O Regularization of land tenancy

Corridor farmers are amused to move to other areas after a few years of intensive
agriculture practices. This land use doesn’t help to generate a feeling of property with
the place they inhabit, tending to minimize natural resources value. Regularization of
land tenancy became a central issue to ensure landscape stabilization. We strongly
recommend local municipal and provincial authorities to consider a plan to facilitate
the land tenancy in this key area. The application of the measures will be a great
incentive to investments in long term sustainable alternatives as forest plantations, .
agroforestry systems and native forest management.

O Improve of control measures

It is necessary to implement better control systems to care the natural resources.
Governmental agencies would strength provincial park ranger corps, giving them more
support and the necessary resources to carry out their activities (this includes uniforms,
vehicles, fuel, and support personnel). The Forest Provincial Office should tend to the
professional improvement of its staff and must ensure the necessary resources for
thelir control activities.

C Evaluate the continuity of selective logging and clearing permits in the
Urugua-i - Foerster corridor

Legal permits for clearings and selective logging in the corridor area was long ago
given. Moreover, some of these permits have been renewed to some properties in
subsequence years. In consequence, we recommend avoiding future approbation of
clearing and selective logging permits in the area. Even when this could be a conflictive
measurement, we think that is necessary considering the importance of the area and
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its role in Misiones Green Corridor connectivity. On the other hand to these land use
limitations, incentives should be applied to farmers that preserve forests remnants in
their lands or that are involved in agroforestry alternatives. These incentives could be
implemented as tax reductions for the protection of forests, or subsidies for agroforestry
alternatives implementation.

O Continue and support applied research in the protected areas and their
surroundings

Applied research should be supported in the protected areas of Misiones Green Corridor.
This is necessary because of the lack of biodiversity information about these areas.
Accurate biological data is also urgent to settle conservation programmes for
endangered species and to improve management plans to the parks. Complementary
to these studies, agricultural and agroforestry research is needed in order to solve
some of the present sustainability problems of productive alternatives.

O Park rangers work with protected areas surrounding communities is needed

Under a modern vision of conservation is necessary that park rangers interact and
work with surrounding communities of the protected area. They spent great time in
the area during their activities, so they have a central role in the involvement of local
communities in conservation issues. An increase of local community involvement in
conservation reduces conflicts in the limits of protected areas. To accomplish this park
rangers and Ministry of Ecology technical staff needs to be trained on proper manners
to interact with local community.

0 NGOs, governmental agencies and universities needs to coordinates efforts in
the management and conservation of protected areas

Several institutions are working today in the north of Misiones, but institutional
interaction Is limited. Better and more coordinated interaction between governmental
agencies, universities and NGOs teams is needed to coordinate efforts and improve
conservation strategies. Working as a group some of the most challenging conservation
bottlenecks could be faced in cooperation. Efficient commuanication resources should
be implemented to share results and advances about their projects. We consider our
relationship with the Ministry of Ecology a promising experience in that direction.
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Incoming resources April 2002 - July 2003

us$s
BP Conservation Programme 10,650
IUCN Deer Specialist Group/Wildlife Trust 1,000
Maimonides University 2,700
CONAE 1,200
Idea Wild Foundation 1,500
Total income resuorces 17,050

Analysis of expenditure

Education Communications
Contingency 2% 1%

Tree nursery 3%
(s]

3%

Photography Insumes

1% 0
Fuel o 1%
Diffusion
Satellite images 1%
8%
Living costs
25%
Travels
8%

Vehicle expenses
16% Field equipment
22%
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Appendix 1. Survey sites ringing parameters

Site ring color ring number Paosition
Urugua-i Park T Yellow 1 Indistinct
Orange 1 Left
Urugua-i Park Band Light blue 1 Left
Black 1 Left
Central Corridor band Black i Right
Orange 2 Indistinct
Foerster Park Band Light blue 1 Left
Back i Left
Foerster Park Red 1 Left
Orange 1 Right

|
|
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Central corridor

UPF: Urugua-i Park fragment; CCF;
Foerster Park fragment; FP1: Foerster Park, site 1; FP2: Foerster Park, site 2

’

Park, site 2

UP2: Urugua-i

L

UPL: Urugua-i Park, site 1

fragment; FPF
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CCB: Central corridor band; FPB: Foerster Park band; FP: Foerster Park

UP: Urugua-i Park; UPB: Urugua-i Park band;

Appendix 4. Relatives abundancies registered by Point counts in the Urugua-i - Foerster Ccn_'ridor.

Species PU BPU BC BPF PF Mean
1 | Basleu - 1.35 ;—% [ 0.85 l 0.95 } l 1.25 —I I_ 1.6 [ r—1.2 1
2. | Trosur 8.5 || 0.8 I 0.55 105 || 0.85 || 0.84 |
3 | Pitsul [ 035 1.65 |} 16 - 0.6 || 02511 0677 |
4 | Cyachr [ 0.8 | 08 05 |J[ 045 || 0.4 |} 059
5 | Taccor 035 || 035 055 |} 06 || o8 | 0.53
6 | Pyrleu 5% (] 03 |} @3 |} 0.5 0.7 i 05
7. | Tha cae i 095 || 0.1 0.3 || 055 0.55 [} 0.49
8 | Lepver 0.4 { 0.25 0.15 {1 1 | 0.3 ] 0.42
9 { Turalb 0.7 || 005 0.35 0.3 || 0.5 0.41
10} Tod plu | 04 i] 03 0.2 0.25 || 0.65 0.36
11| Bas cul I 06 || 0.1 0.15 035 || 055 0.35
12| Cro ani 0.2 } 1.25 0.3 0 11 0 035 |
13} Syna ruf 0.35 01 || 02 || 035 0,75 || 0.35
14} Tro aed ‘0.05 065 || 065 || 0.4 0 "}}] 0.35
15| Schvir 0.4 005 || 05 || 025 || 05 || 0.34
16} Col cay 07 ] 01 |] © |f 025 || 05 . ]] 031
17| Cry tat 045 1] 025 [| 04 || 02 I 0.2 0.3
.18 Cac hae 04 ] 05 11 62 (] 035 || © 0.29 |
19| Lep ruf 03 || 015 || 0.3 0.3 || 04 || 029 |
20} Sitgn { 0.25 |] 0.2 || 0.3 035 || 0.3 || 029 |
21} Salsim {01 ] 04 || 04 [ 025 |] 0.25 0.28 |
22| Titing 0.3 [ 01 || 06 [} ©02 || o0z2 0.28 |
23| Maciea 0.35 ]| 02 ] 01 |} 0.3 0.35 |] 0.26
24| Turruf | 0.15 035 || 045 || 0.3 0.05 || 0.26
25} Zon cap | o 08 | 025 |} 0.25 0 Il 0.26
26| Dry mal | 0.1 0.1 ] ©0 |l 045 06 || 0.25
271 Furruf | o 075 }{ 0.45 || 0 0 ] 0.24
28| Col pic | 025 || 0.4 0.35 || 0.1 0 1] 022
29| Syncin 035 || 0.2 0 || 03 0.25 || 0.22
30 Lepama 0.3 | 0.15 I 0.15 | 0.35 - 0.05 0.2
31| Viroll [ 02 | 0 0.1 | o1 || 06 0.2 |
32| Chacam | 01 |[] © 0.25 || 025 || 035 || 0.19 |}
33| Dys men ~ 025 |] O 0.05 || 0.25 || 0.35 0.18
34{ Gravar 04 ] 005 || 0.2 | 005 {] 015 || 017
35| Mac sev 015 || 005 |} 005 | 03 | 0.3 i1 0.17 |
36| Cor del o ] O 0.05 ]| 01 J]i 065 |] 0.16 |
37| Myi mac 0 || 0.15 0.25 1] 035 || 005 |[] ©.16 |
38| Pictem 025 |] O 0.05 || 0.25 || 025 || 0.16 |
39| Sirsib 0.2 [] 0.15 03 || 0.5 ¢ |} 0.6
40| Tap nae 035 || 025 0.15° | o0.05 0 |{ 0.16
41} Tur ama 0 i{ 0.55 0.2 || o.05 0 | 0.16 |
42 i Gui gui 005 || 0.45 0.2 {] 0.05 0 |1 0.15
43| Cor atr 0 1] o0 07 | O o || 0.4
44§ Pac vir | 0.3 0.15 0 || 0.25 0 || 014
45 Van chi ] o 0.1 0.6 |} 0 ¢ 0.14 |
46| Hyp qut | 0.35 0 6 it o© 0.3 0.13 |
47 Titcay [ © 0.1 || 025 || 03 0 |{ 013
48§ Col cam | ¢ 0.2 ] 0.4 P 0 0 | 0.12
49| Meg pit [ 0.05 0.15 || 0.25 0.1 0.05 0.12
50| Phy fro | o || 055 ] © 0.05 | 0 0.12 |
51| Pio max | 0.3 025 1} 0 ] 0 0.05 | 0.12
52| Cry obs | 0.25 g.05 - 0.05 | 0 0.2 | 0.11
53| Lateul 0.15 0 0.05 {] ©0.05 || 0.3 || o0.11
54| Pac cas 0.15 0 0.15 0.1 0.15 | 0.11
55| Tri mel 0.t || o0 0.1 0.25 0.1 || 011 |
56| Tyrsav | 0 11 01 ] 035 0.1 0 1] 011 |
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C€CB: Central corridor band; FPB: Foerster Park band; FP: Foerster Park

UP: Urugua-i Park; UPB: Urugua-i Park band;

Species BPF PF Mean
[ I r T 2l il S I SR
57 Eup chl 61 |} 0.5 0.1 || 015 0 it 01 |
581 Mol bon 0 |{ 0O.4 01 | 0 0 I 041
59| Arasar 0.05 || 0 0.2 | 0.05 0.15 | 0.09
60| Chicau 0.2 | 0.1 0.1 1 0 0.05 0.09
61| Conlin 0.2 | 0 | 0 || 015 ] 0.1 0.05
62| Hem gul | © 0 005 || 0.15 0.25 || 0.09
63| Nys cha { 0.15 0.2 0.1 { o 0 0.09
64| Pia cay | 015 | 0.1 0.15 | 1] } 0.05 0.09
65{ Pit ful 0 0 0.05 | 0.3 ] 0.1 0.69
66 | Sic fia 0.05 0.2 o1 | o1 || O 0.09
67| Thrsay 0 0.25 0.15 0.05 0 [1 0.09
68| Hem dio 0.25 ) 0 0 015 || o0.08
69| Cislev 0.1 0.05 | 0.1 || 01 [I 0O |{ 0.07
70| Col col 0 0.1 0.05 || 02 |- 0 0.07
71| Lepfus 0.1 005 || 01 || 005 |[ 0.05 0.07
72| Synd ruf 0.05 0 0.1 || 015 [} 0.05 0.07
73| Turleu 0.1 0.15 o [ o1 |{ O 0.07
74| Cycguj 0.05 0 0 015 || 0.1 | 0.06
75| Elafia 0.05 0.2 0.05 0o || © [ 0.06
76| Lepsqu [ 01 o 0.1 0 } 0.1 ] 0.06
77| Mim sat [ o 0.25 0.05 0 | 0 [T 0.06
78| Pha eur 0.1 0 0.05 0.05 | 0.1 14 0.06
79| Procha 0 0.1 0.15 0.05 | 0 { 0.06
80| But mag 0.05 || 0.05 0.1 0.05 | 0 [ 0.05 |
81| Cap fla 0 . 0.05 0 0.1 | 0.1 |[ 005 |
82} Col tal 0 0.2 0 || 005 |1 0 I] 005
83! Cry par 0.05 0.1 0.1 | o (] o i1 0.05
84| Legleu i 0 |i 02 [ 005 | 0o ] 0 || 005 }
85| Myisim [0 0.1 0.05 0.1 | 0 || 005
86| Tol sul [ 0.1 0 i o | 015 || 0.5
87| Tyr mel 0 0.1 i 01 0.05 ! 0 0.05
88| Hab rub 0.1 0 ) 0.1 || O 0.04
89| Melfla 0 0 0.1 01 || O || o004
90| Mic sem 0.05 0.1 0.05 0 0 ] 0.04
911 Mil chima 0.05 0.1 0.05 0 0 0.04
92| Pol pla 0 | 0.05 0.15 0 f 0 0.04
93| Batcin I o 0.05 0 0.05 || 0.05 003 |
94| Celfla [ 01 0 0 0 || 0.05 0.03 |
95| Cor cuc i 0.05 { 0.1 ! 0 1] b 0 |{ 0.03
96| Dry lin 0 0.05 || 0.1 0 Il o 0.03
97| Eup pec o 0 0 0.15 | 0 0.03
98| Ictplu ) i 0 0.1 605 |{ O |1 0.03
99 Myiaur 0.05 0.05 0.05 0 | 0 { 0.03
109 Pyr ruf o] 0 c 0 | 0.15 0.03
101 Tan sel ) ) I o 0.15 0 {f 0.03
102' Ter vir 0 0.1 ] 0.05 0 0 | 0.03 |
10? Tin sol o 0 o 0 0.15 | 0.03
10‘1 Xip alb o 0 0 0.05 0.1 0.03
105 Amm hum 0 0.1 | 0 0 i 0 0.02
10(? Ara leu 0.05 | 0 0 0.05 0 0.02
107l Ath cun 0 0 0.1 0 0 0.02
108 Aut leu ] 0.1 | 0 0o || © 0.02
109 Butstr 0 0 0.1 0 || ¢ 0.02
11C)) Cha and 0 0 0.1 0 0 0.02
111 Chiaur [ 0 {] 0.05 || 0.05 0 0 i] 0.02
. 112 Den pia | 005 | O JL_0.03 )| 0 ] | 0 JL_0.02 |
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143

1
144

UP: Urugua-i Park; UPB: Urugua-i Park band;

Species BPU BC BPF PF Mean
i I Rl 1 11 T 1

Mac rix 0 I 0 0.1 11 0 0 0.02 |

Mel cac 0.1 0 0 0 0 0.02

Mic ruf 0.05 0 0 0 0.05 0.02

Odo cap 0 0 0 0 0.1 0.02

Par pit [ o 0 iT o 0.1 0 0.02

Pip mel | 0 |i 0.05 0.05 0 0 0.02

Sal cae 0 0.05 0 .05 | 0 0.02

Scy spe 0 0 i 0] 0 0.1 0.02 |

Tha gla | 0.05 i} 0 0.05 0 0.02 |

Vol jac | 0 0.1 0 0 0 0.02

Ama moe | 0 0 0 0.05 0 0.01

Ant nig 0 0.05 0 I 0 0 0.01

Con spe 0 I i 0 il 005 || 0 0 001 |

Cya bri 0.05 | 0 i 0 | 0 0 0.01 |

Den ful 0 | 0 i 0 0 0.05 0.01 |

Dro pav 0 0 j 0 0 0.05 0.01 |

Emp var 0 0.05 |} 0 0 0 0.01 |

Geo aeq ! 0 0.05 0 0 0 0.01

Hyl poi 0 0 0 I 0 0.05 0.01

Jac jac 0 0 ! 0,05 | 0 0 { 001

Lop cha 0 0 { 0.05 | 0 0 } 0.01

Mio ruf 005 | 0 0 0 0 | 0.01

Myi vir 0 0.05 0 0 | 0 0.01

Phi atr 0.65 0 | 0 0 0 0.01

PhI lic 0 } 0 ] 0.05 0 0] 0.01

Ral nig 0 ¢ 0.05 0 0 0 0.01 |

Ram dic ) 0 0.05 0 0 0.01 |}

Sca ory 0 0 I 005 } 0 | 0 0.01 |

Sic lut i 0 0 | ©0.05 0 0 0.01 |

Spo cae 0 0.05 0 0 i} 0.01 |}

Tro ruf 0 0 o 005 | o 0.01 |

Ven spi | 0 il 0 0 .05 | 1] i1 0.01 |

CCB: Central corridor band; FPB: Foerster Park band; FP: Foerster Park
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Appendix 6. List of bird species Tape-recorded during Qctober 2002

W OSSN D W

Species Site Date
Tapera naevia UP October 6
Hemitriccus diops UP October 6
Basileuterus culicivorus UP October 6
Todirostrum plumbeiceps up October 6
Euphonia pectoralis upP October &
Basileuterus leucoblepharus upP October 6
Turdus albicollis upP Qctober 6
Picumnus temminckii up October &
Tachyphonus coronatus UP October 6
Scytalopus speluncae up October &6
Colurnba cayanensis UP October 6
Thamnophilus caerulescens UpP October &6
Trogon surrucura upP October 6
Piryglena leucoptera upr October 6
Grallaria varia ue October 6
Dromoccacyx pavoninus up October 6
Lathotriccus euleri upP October 6
Schiffornis virescens upP October 6
Cyclarhis gujanensis upP October 6
Leptopogon amaurocephalus uUpP October 6
Synallaxis cinerascens up October 6
Cacius haemorrhous up October 6
Pyrrhura frontalis up October 6
Thraupis sayaca up October 6
Tinamus solitarius up October 7
Corytophis delalandi Up October 7
Hypodaeleus guttatus up October 7
Rhampotrigon megacephala EP October 8
Turdus subalaris EP October 8
Pionopsitta pileata EP October 8
Chiroxiphia caudata EP October 8
Sittasomus griseicapillus EP October 8
Pachyramphus castaneus EP October 8
Legatus leucophaius upP October 11
Cryptureilus tataupa uUp October 11
Myiodynastes maculatus up October 11
Geothlypis aequinoctialis up October 11
Piaya cayana up October 11
Tyrannus savanna LF October 11

List of amphibian species tape recorded during October 2002

Species Site Date
1 | Hyla minuta uP October &
2 Ololygon nasica up October 6
3 | Physalaemus barbouri up Qctober 7
4 | Ololygon fuscovaria ur October 7
S Bufo crucifer upP October 7
6 | Physalaemus (biligonigerus?) EP October 8
7 Hyla faber up Qctober 11
8 | Aplastodiscus perviridis up October 11
References

UP = Urugua-f Provincial Park

EP = El Pifialito Provincial Park

LF = Local farm
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