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Abstract With a wide distribution across eastern South America, the Brazilian
Atlantic Forest is a mosaic of lowland and montane vegetation types, such as ever-
green forest, semideciduous and deciduous forest, mixed forest (e.g., Araucaria),
mangroves, and restingas. It has long been recognized as having one of the most
diversified biotas on the planet, with high levels of endemism of plants and animals.
Due to its location, European colonization and exploration began six centuries ago
in the coastal areas, spreading to the interior and increasing over the last 70 years.
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In response to long-standing deforestation, many conservation actions have been
planned and performed by federal and state governments, NGOs, and universities.
Here, we compiled some of these initiatives, showing the conservationists’ goals
and multi-institutional actions to save species and ecosystems across the Brazilian
Atlantic Forest. Furthermore, we confirmed here that with a dialogue among gov-
ernment, NGOs, and universities, it is possible to design and perform actions to the
conservation of the Brazilian Atlantic Forest.

Keywords Action plans for conservation - Landscape connectivity - Protected
areas - Reintroduction - Spatial analysis of prioritization - Threatened species

20.1 Introduction

Two centuries ago, the Prussian explorer and naturalist Carl F. P. Von Martius
launched the term dryad to describe the splendid evergreen forest that occurs along
the coast of Brazil. The name dryad, in honor of a Greek nympha, represents how
von Martius saw the splendid Brazilian Atlantic Forest. Nowadays, after studies of
phytogeographers and botanists, such as Helmut Hueck and Henrique P. Veloso, we
know that the Brazilian Atlantic Forest is a mosaic of evergreen forest (mostly along
the coast), semideciduous forest, deciduous forest, mixed forest (Araucaria forest),
mangroves, and “restingas.” Oliveira-Filho and Fontes (2000) described a gradient
of species composition but definitively stated that all these phytophysonomies
formed a unique biome known as Brazilian Atlantic Forest. The limits of the
Brazilian Atlantic Forest are hard to unravel and depend on the approach and ques-
tion to be answered (Muilaert et al. 2018).

With around 1,200,000 km? of extension and dynamic climatic fluctuations dur-
ing the Quaternary era, the Brazilian Atlantic Forest harbors an impressive number
of species — many of them endemic to the Biome — of trees (Zwiener et al. 2021),
epiphytes (Ramos et al. 2021), social insects (Feitosa et al. 2021), fishes and aquatic
invertebrates (Padial et al. 2021), and tetrapods (Figueiredo et al. 2021). Human
exploration of Brazilian Atlantic Forest began in the sixteenth century but increased
in the last 50 years (Fonseca 1985; SOS Mata Atlantica and INPE 2017), and this
biome is recognized as a world biodiversity hotspot (Myers et al. 2000). Nowadays,
this biome remains as one of the most deforested areas in Brazil with the remaining
vegetation cover comprising 28% of the original (Rezende et al. 2018) distributed
mainly in small and isolated fragments, where long-term survival without direct
human intervention is controversial (Fundacdo SOS Mata Atlantica, INPE and
Instituto Socio Ambiental 1998).

Due to this long-standing deforestation and its expected consequences on plants
(e.g., Lima et al. 2015) and vertebrates (e.g., Brooks et al. 1999; Grelle et al. 1999,
2005), the Brazilian Atlantic Forest is the place of many conservations initiatives,
including the creation of national and state protected areas (categories I to VI of



20 Conservation Initiatives in the Brazilian Atlantic Forest 423

IUCN)), private protected areas (RPPNs in the Portuguese acronym), corridors, and
actions plans for protected species (e.g., Galindo-Leal and Camara 2003; Pinto
et al. 2006; Rocha et al. 2006; Joly et al. 2014). Furthermore, some analyses of
spatial prioritizations were already performed in the Brazilian Atlantic Forest using
a systematic conservation planning concept, although with few taxa (Pinto and
Grelle 2009; Loyola et al. 2014) or focusing on restoration ecology (Crouzeilles
et al. 2015; Zwiener et al. 2017; Strassburg et al. 2019).

Herein, we compiled some of the pioneering and large-scale initiatives for the
conservation of the Brazilian Atlantic Forest, including initiatives and studies of the
Brazilian government, NGOs, and universities. The initiatives described in this
chapter allow the implementation of conservation strategies to extensive biodiversity
threats such as changes in land use and land cover (Lira et al. 2021 — Chap. 11),
climate change (Vale et al. 2021 — Chap. 12), and defaunation (Galetti et al. 2021 —
Chap. 14). Note that along with this chapter, we have not included a comprehensive
list of all conservation initiatives, but a selection done by the first author following
criteria of potential application for all the Brazilian Atlantic Forest.

20.2 Priority Areas for Biodiversity Conservation
in the Brazilian Atlantic Forest

In 2017 and 2018, the Brazilian Ministry of the Environment coordinated the sec-
ond update process to establish “Priority areas for Conservation, Sustainable Use
and Benefit Sharing of Brazilian Biodiversity.” The establishment of priority areas
for biodiversity conservation is a public policy designed to support decision-mak-
ing in the planning and implementation of conservation measures. These areas are
used to direct protected area siting, licensing, and inspection of activities that may
cause significant environmental harm and to foster the sustainable use of the
nation’s territory. Guidelines for the identification of priority areas and actions
were established in Brazil by Decree No. 5092 of May 21, 2004 (http://www.plan-
alto.gov.br/ccivil_03/_At02004-2006/2004/Decreto/D5092.htm) within the scope
of the Ministry of the Environment’s responsibilities.

Like previous efforts, the second update process of priority areas was carried out
respecting the limits of biomes in Brazil. For the Brazilian Atlantic Forest biome,
the process was carried out with the support of a Brazilian conservation think tank
and nongovernmental organization, the Instituto de Pesquisas Ecolégicas (IPE),
which was selected through a public bid to conduct the priority areas process.

Beginning with the first updating of priority areas, done in 2006-2007, the
process has been based on the use of the systematic conservation planning
methodology (Margules and Pressey 2000). This method seeks to identify and
select a set of priority areas for the conservation and sustainable use of different
features of biodiversity and conservation targets, such as species, habitats, land-
scapes, ecosystem services, and ecological processes. This approach selects areas
considering not only biological and environmental criteria but also anthropogenic
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variables that may affect the conservation of biodiversity. The objective is to
establish a system of areas that contribute to the achievement of conservation
goals while considering socioeconomic constraints.

The process follows some key principles, including (i) representation, wide rep-
resentation of biodiversity components; (ii) functionality, preservation of conserva-
tion objects in the long term while maintaining their viability and ecological
integrity; (iii) efficiency, maximum biodiversity protection through a solution that
achieves conservation goals with the best possible cost-benefit; (iv) complementar-
ity, consideration of existing protected areas so as to maximize the total number of
protected objects when adding new areas; (v) flexibility, achieving conservation
goals by various combinations of priority areas; and (vi) irreplaceability, identifica-
tion of areas indispensable for achieving conservation goals.

20.2.1 Participatory Process

Systematic conservation planning is meant to be a highly participatory process, one
that includes the opportunity for feedback, revision, and iteration where needed
(Margules and Sarkar 2007). The process consists of six stages (Margules and
Pressey 2000):

1. Measure and map biodiversity: an extensive review of existing data locates the
most suitable datasets to represent biodiversity, identifying similarities and dif-
ferences among areas. These data can include the locations of species, species
assemblages, habitat types, or other desired conservation targets.

2. Identify conservation goals for the planning region: the overall objectives of the
process (representativeness and persistence) are translated into quantitative
goals for species, vegetation types, and other important features in the planning
region.

3. Review existing conservation areas: analyze how much of the goals set in stage
2 are already achieved by existing conservation areas and so what the gaps
are.

4. Select additional reserves: with the information on the gaps in the existing con-
servation areas, new areas are identified to achieve the set of goals established in
stage 2. This identification is usually made using selection algorithms or
decision-support software considering constraints such as costs, opportunities,
and the land use of the planning area.

5. Implement conservation actions: the set of conservation actions to be imple-
mented in each individual priority area is decided.

6. Management and monitoring of reserves: as in stage 2, the management must be
monitored based on goals and targets. This monitoring requires the definition of
indicators that reflect the success of the conservation actions and drive adaptive
management with a continued review of proposed actions.

The second update of priority areas for the Brazilian Atlantic Forest focused on
stages one to five and proceeded in the following five broad steps.
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20.2.2 Step I: Assessment of the Previous Priority Area Update

The first step’s aim was to evaluate the results generated and impacts achieved
with the first updating of the priority areas of the Brazilian Atlantic Forest
biome, published by MMA Administrative Ruling No. 09/2007. This included a
public consultation of 229 representatives from government agencies, educa-
tional and research institutions, civil society organizations, and businesses,
among others.

The first priority areas revision, done in 2007, indicated a total of 880 priority
areas for biodiversity conservation in the Atlantic Forest, distributed over
428,409 km?2. This corresponded to 37.9% of the biome, with 30.6% of the areas
lacking protection and 7.3% of areas somehow protected by conservation units or
indigenous lands. According to the public consultation, the results of this process
were adequate or satisfactory for several activities, including directing research,
projecting further planning, creating new protected areas, and directing financial
resources, although there was a need for improvement.

In the period between 2007 and 2018, 551 new protected areas were created that
have their limits partially or totally overlapping the priority areas established in
2007. This corresponds to 9239 km? of protected areas established in areas identi-
fied as priorities. Only 240 protected areas were created outside the priority areas,
corresponding to 4460 km?. This is about half the number and extent compared to
areas that intersect priority areas, demonstrating a positive effect of this prioritiza-
tion and an advance in biodiversity conservation in the Brazilian Atlantic Forest
over the last 10 years.

20.2.3 Step II: Definition of Targets and Goals

The second step was to gather and systematize spatial data on potential conservation
targets. This was followed by a consultation of experts during the “Workshop for the
Definition of Targets and Goals for Biodiversity Conservation,” held in Atibaia, Sao
Paulo, between April 11 and 13, 2018. The workshop was attended by 40 partici-
pants, mainly specialists in various taxonomic groups. During the workshop, the
specialists chose the best databases to use for the analysis and defined the specific
targets and goals for biodiversity conservation.

To be selected, the targets had to represent the overall biodiversity and have
adequate spatial data across the Brazilian Atlantic Forest. Targets chosen included
birds, reptiles, amphibians, fish, mammals, and datasets related to plants. Additional
species information used was the status of endangerment, whether species had
restricted distributions or were endemic to the Brazilian Atlantic Forest, the level of
evolutionary distinctiveness, the presence of rare functional traits, overall rarity (for
plant species), and plants used for extractive purposes. In addition, conservation
targets related to speleological heritage, vegetation physiognomy, and ecosystem
services were considered as targets.
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For all targets, quantitative conservation goals were assigned using a range of
criteria to establish how much of the distribution of each target should be conserved.
Among the criteria considered were the vulnerability or biological importance of
the target, as well as its spatial distribution (broad or restricted). In total, there were
more than 2500 conservation targets selected, distributed in these groups: mam-
mals, birds, reptiles and amphibians, fishes, humid environments, caves, plants, and
targets related to ecosystem services and vegetation physiognomies. This was more
than 10 times the number of targets considered compared to the last update of the
priority areas and was a much wider diversity of targets.

20.2.4 Step III: Definition of the Cost Layer

The third step included the compilation of available spatial data on economic activi-
ties or biophysical conditions that are potentially harmful to the environment or some-
how incompatible with biodiversity conservation. This step was part of the process of
constructing what is known as a cost surface, which would enter later analyses jointly
with the biodiversity data. The cost surface indicates areas with relative difficulty to
implement conservation and sustainable actions. Such information helps in choosing
priority areas while considering both the reduction of conflicts with the productive
sector and the achievement of the biodiversity conservation goals.

The data organizing process was followed by a consultation with specialists and
representatives of several economic sectors operating in the biome. The “Workshop
for Cost Analysis for the Conservation of Atlantic Forest Biodiversity” took place in
the city of Floriandpolis, Santa Catarina, between June 19 and 21, 2018. It was
attended by 45 participants, including experts and representatives of economic sec-
tors that develop activities in the biome.

Of the variables that contributed to the definition of the cost surface, standing
out in descending order (from higher to lower incompatibility): urbanization,
major ports, refineries, potentially polluting industrial activities, paved roads,
agriculture, airports, petroleum distribution terminals, aquaculture, reservoirs
(hydropower reservoirs and others), unpaved roads, pasture areas, thermoelectric
power generation, wind power generation, mining-related dams, hydrocarbon
exploration wells, railways, plantation forestry, smaller ports, hydropower units,
biodiesel production, production of ethanol, transportation waterways, power
transmission lines, gas pipeline, solar energy capture, and production of biogas.

20.2.5 Step IV: Definition of the Opportunity Layer

The fourth step was the creation of an opportunities layer for conservation and sus-
tainable use, including the production of a georeferenced database of the informa-
tion. The opportunity layer represents the information about activities and uses of
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the territory that are more compatible with biodiversity conservation and that pro-
mote or facilitate the maintenance of areas for conservation. The “Workshop on
Opportunities for the Conservation of Atlantic Forest Biodiversity” took place in
Porto Seguro, Bahia, between August 27 and 29, 2018, with 59 participants. Among
them were a series of professionals and representatives of groups and institutions
working with Brazilian Atlantic Forest conservation, sustainable use, and indige-
nous and traditional peoples.

Among the variables contributing to the definition of the opportunities layer,
standing out in descending order (from higher to lower favorability), is highlighted:
the presence of state and municipal conservation units — not yet officially included
in the National Register of Conservation Units (CNUC), the proportion of natural
vegetation remaining, the presence of restricted use areas and permanent preserva-
tion areas (APPs in Portuguese) legally defined based on slope and altitude, land-
scape connectivity index, governmental proposals for the creation of new protected
areas, the presence of quilombo communities and indigenous lands, environmen-
tally differentiated settlements, ecological corridors, birdwatching tourism, and
long-distance trekking trails, among others.

The cost and opportunity layers were then integrated to produce the final cost
surface, which entered as an input in the analyses to define the priority areas. To
join these individual layers, the opportunity layer (resulting from the sum of indi-
vidual opportunity variables) was subtracted from the costs layer (resulting from
the sum of individual cost variables). To avoid a higher weight for one layer in
detrimental of the layer, the data layers were each rescaled during the process to
vary between 1 and 10.

It is worth noting that other costs and opportunities can be imagined for the
Brazilian Atlantic Forest. However, the selection of variables depended on the avail-
ability of adequate spatial data that met minimum criteria:

1. Coverage throughout the biome.

2. Needed information in metadata and attribute tables.
3. Accuracy of the location of occurrence.

4. Lack of redundancy with other variables.

20.2.6 Step V: Definition of Priority Areas and Actions
Jor the Conservation of Brazilian Atlantic Forest
Biodiversity

The fifth step, the “Workshop on the Definition of Priority Areas and Actions for the
Conservation of Atlantic Forest Biodiversity,” was held in Brasilia-DF from
November 6 to 8, 2018, with 79 participants. They represented 40 institutions linked
to educational and research sectors, governmental and nongovernmental agencies,
private initiatives, indigenous and traditional peoples, and expert consultants.
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Based on the systematic conservation planning approach and the use of the
Marxan software, a map of proposed priority areas for biodiversity conservation in
the Brazilian Atlantic Forest was presented. With the contribution of workshop par-
ticipants, it was further refined and adjusted, synthesizing the four previous steps
into one final layer. This represented the best set of areas to meet conservation goals,
regarding landscape permeability and connection and reduction of conflicts with
productive activities. During the workshop, the participants also discussed the best
set of actions to recommend for each priority area.

20.3 Outcomes of the Participatory Process

In December 2018, MMA Ordinance No. 463 of December 18, 2018, was pub-
lished, recognizing the new priority areas for the conservation, sustainable use, and
sharing of benefits of Brazilian biodiversity (Fig. 20.1). The maps, databases, and
associated information were made publicly available for consultation on the MMA
website: http://areasprioritarias.mma.gov.br.

Priority areas for the Brazilian Atlantic Forest biome covered a total of
246,893 km?, representing 22.3% of the biome and a reduction compared to 2007,
which selected 346,191 km? (30.6% of the biome), excluding areas already having

Priority Areas for Conservation,
Sustainable Use and Benefit Sharing
of Brazilian Biological Diversity
2nd update
Atlantic Forest Biome

Legend
Biological Importance  Urgency for Action

&) =0 52 55 foguie @ Ono
=0 Fam O el =
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Fig. 20.1 Priority areas for Conservation of Brazilian Atlantic Forest biodiversity, recognized by
MMA Ordinance No. 463, of December 18, 2018
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protection. This decrease is a result of an exercise that used more consistent data-
bases and georeferenced information, as well as the use of the Marxan system that
allowed the selection of areas that, although smaller in number and area, managed
to reach 99.5% of the goals for the more than 2500 targets chosen.

Actions and measures that were most frequently cited as the main conservation
action for priority areas were limitation/regulation of degrading activities, recovery
of degraded areas, integrated and participatory management of protected areas,
establishment of ecological corridors and recognition of territories of traditional
peoples and communities, creation of conservation units, creation and strengthening
of territorial management, measures targeting the protection of species, and moni-
toring, inspection, and control of illegal activities (e.g., deforestation, hunting, pred-
atory fishing).

Going forward, it is recommended that the priority areas and recommended
actions be periodically reviewed by MMA, within a period not exceeding 5 years.
During this period, the MMA will disseminate the instrument to subnational
governments such as state and municipal regulators, as well as other public and
private bodies and institutions that work with biodiversity conservation. The aim is
to guide specific actions that can be effectively implemented, achieving results and
not just being recommendations on paper.

Throughout the updating effort, the careful elaboration of spatial databases and
detailed records of the priority areas process brought more reliability to the results.
Now, it is possible to understand which elements have stood out in the choice of
each priority area. In addition to greater transparency, this allows the tool to be
incorporated for use in other environmental management actions, such as prioritiza-
tion of research and licensing of development or environmental activities. The
extensive involvement of many segments of society in this search for better conser-
vation strategies was a major contribution. Such broad involvement makes the
results more likely to be viable for practical application in one of the most threat-
ened biomes on the planet.

20.4 The Brazilian National Centre for Flora Conservation
(CNCFlora in the Portuguese Acronym)

The colossal Brazilian plant biodiversity imposes overwhelming difficulties in
terms of setting up coordinated efforts regarding the implementation of effective
conservation actions. This question becomes even more complex to overcome
when it is clear that the amount of newly described species annually in a given
country is similar to the number of species that have their extinction risk assessed,
and ways to scale up in the detection of species at risk sharply contrast with the
ever-increasing rate of natural ecosystems depletion. Although this conundrum
remains only partially addressed, two major steps of effective conservation strate-
gies are (i) knowing the identity of foci subjects, e.g., name and taxonomic descrip-
tion of all organisms in a given area, and (ii) estimating the extinction risk of the
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present organisms using the best information available in order to deliver sound
conservation actions.

Brazil is a signatory of the Convention on Biological Diversity (CBD) and fol-
lows the Global Strategy for Plant Conservation (GSPC) objectives to set integrated
conservation actions to guarantee the perpetuation of plant diversity in the country.
Acknowledging the need to identify and detect which plants are facing elevated risk
of extinction, the GSPC defined 16 essential targets to put forward conservation
actions and bring back plant species from the brink of extinction. Among these,
Target 1 calls for “a widely accessible working list of known plant species as a step
toward a complete world flora,” while Target 2 calls for “an assessment of the con-
servation status of all known plant species, as far as possible, to guide conservation
action.” Nationally, Target 1 is almost complete due to efforts undertaken to prepare
the list of species of the Brazilian flora (2008-2015) and the Brazilian flora 2020
(2016—present). Knowledge of plant conservation status is currently available
because of the establishment in 2008 of the National Centre for Flora Conservation
(CNCFlora).

CNCFlora was created within the infrastructure of the research Institute of Rio
de Janeiro’s Botanic Garden (JBRJ in Brazil acronym) that is a federal autarchy
subordinated to the Brazilian Ministry of the Environment, with the purpose of con-
servation of the Brazilian flora. Its main responsibility is to provide, to the Ministry
of the Environment and other governmental agencies, technical and scientific infor-
mation in order to support decisions related to the conservation of the Brazilian
flora. Since its creation, CNCFlora supported REFLORA project in its aim to issue
a new list of the Brazilian flora — replacing the previous one, Flora Brasiliensis,
from 1908 (BFG 2018) — mapping out almost 46,000 species in the country, includ-
ing all terrestrial plants (angiosperms, gymnosperms, ferns, and lycophytes and
bryophytes) and algae and fungi species (Flora do Brasil 2020 in prep).

Additionally, the center assessed to date the extinction risk of over 6830 terres-
trial plant species. Outcomes of these efforts resulted in the update of the National
Red List, where 2113 plant species are considered threatened and therefore are sub-
ject to specific regulations by the Brazilian government (MMA 2014).

In summary, CNCFlora’s mission is to (i) prevent the extinction of species of the
Brazilian flora and coordinate efforts to save those detected as threatened (CR, EN,
VU), (ii) meet international commitments assumed by the country in the CBD
through the GSPC, and (iii) meet the national goals expressed in the Brazilian
Biodiversity Policy. In practice, CNCFlora is responsible for the preparation of red
lists and action plans (National Action Plans) of Brazilian plants, as well as the
coordination of ex situ conservation efforts and the execution of scientific expedi-
tions in priority areas for plant conservation and research.

Although the national scope of the center’s work, many initiatives focusing on
the Brazilian Atlantic Forest were conducted in previous years. Considering the
importance of this iconic biome of both regional and global conservation relevance,
here, we synthesize the main activities of CNCFlora for the conservation of the
Brazilian Atlantic Forest flora, targeting initiatives that the organization directly or



20 Conservation Initiatives in the Brazilian Atlantic Forest 431

indirectly conducted or promoted in order to secure a healthy destiny for unique
flora assemblages contained in this biome and its marginal ecosystems.

The incredible plant diversity in the Atlantic Forest is revealed by substantial
increase in knowledge verified in recent years, as since 2010, at least 1471 seed
plant species have been added to the national list (Martinelli and Moraes 2013).
From this rate, it is evident that many areas within the Atlantic forest remain poorly
botanized, and some highly diversified taxonomic groups still neglected from robust
scientific investigations (Sobral and Stehmann 2009). Many additions to this ever-
growing species list are constantly being made, and nowadays, the most up-to-date
tally indicates the occurrence of nearly 18,200 terrestrial species occurring in the
biome, of which 8720 (48%) represent single-biome endemics (Flora do Brasil
2020 in prep). However, regarding the whole flora conservation status detection and
actions to save them, we still have a long way to go.

Over the last 8 years, 19% of the flora inhabiting Brazil had its conservation
status assessed by CNCFlora. These assessments deal with plants distributed
throughout the whole country and across all Brazilian biomes and were assessed in
different initiatives: the first Brazil’s Flora Red Data book comprised reassessments
of 4617 species previously included in regional red lists published by governmental
or nonprofitable agencies (Martinelli and Moraes 2013) and is the baseline of the
Brazilian Official List of Threatened Species (MMA 2014), from which 1212 (57%)
are (not exclusively) Atlantic Forest species.

Martinelli et al. (2018) also assessed the conservation status of 884 plant species
endemic to the state of Rio de Janeiro, thus occurring inside the biome’s limit.
Additionally, risk assessments were also carried out for newly described species
within the biome, and lastly, risk assessments of 800 endemic trees were conducted
in a partnership with the Global Tree Assessment (GTA) from the Botanic Garden
Conservation International (BGCI), out of which 406 (51%) were pointed as
Atlantic Forest species. All assessments which are not yet included in the National
Red List (MMA 2014) are being submitted constantly toward the Ministry of
Environment and will eventually be included in such a crucial normative tool.

As expected, the Brazilian Atlantic Forest had the highest number of species
assessed to date, followed by the Cerrado. From almost 18,200 plant species occur-
ring in the Atlantic Forest, 4350 species have their risk assessments undertaken by
CNCFlora. From these, 1875 (43%) are considered threatened, and 1675 (38%)
correspond to single-biome endemics. From those identified under a given threat
category, 415 (22%) are considered critically endangered (CR), 1034 (55%) endan-
gered (EN), and 426 (23%) deemed as vulnerable (VU). Finally, a great deal of
species (702% and 16%) were classified as data deficient (DD), as there is not
enough information available to robustly define its conservation status. Further
studies regarding DD species distribution, population trends, and threats are critical
to assess its extinction risk, hence promoting the implementation of accurate con-
servation measures for species which are frequently disclosed as threatened once
further data come out to light (Bland et al. 2017).
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20.4.1 Priority Areas for Plant Conservation and National
Actions Plans

The implementation of tailored conservation actions is essential to be continued to
ensure effective conservation of threatened plants. Conservation planning in Brazil
must be compatible with the current socioeconomic reality, considering the great
territory, the high biological diversity, the presence of key areas for regional and/or
global conservation, and the limited availability of human and financial resources to
act directly in the design, implementation, and monitoring of actions (Loyola et al.
2014). Thus, the designation of priority areas for threatened plant species conserva-
tion is an efficient tool to select those areas in which conservation actions targeting
endangered flora is most urgently needed.

In this scenario, CNCFlora conducts the process of elaboration, implementation,
and monitoring of national action plans for the conservation of endangered flora.
The design of such a guiding tool can be planned upon different planning units
(from species-specific to relevant taxonomic groups or even for entire ecosystems
and territories), but usually, a territorial approach is applied as it is among the most
cost-effective mechanism to protect simultaneously several threatened species and
their habitats. By this means, this approach reduces financial costs and enables the
development and implementation of actions consistent with combating and mitigat-
ing threats affecting populations of multiple species.

Adopting as a planning unit of micro-watersheds, an initiative was conducted in
2014 by CNCFlora and Biogeography Laboratory of Goids University with a total
of 70 micro-watersheds within the Atlantic Forest which are a priority for plant
conservation, where 27 areas are designated as with extremely high priority, 21 with
very high priority, and 22 with high priority. The 27 extremely high-priority micro-
watersheds are located mainly in the state of Rio de Janeiro and Espirito Santo, as
well as off the coastline of Sao Paulo, a portion in Bahia, and in the transition region
between the Atlantic Forest and the Cerrado hotspots in Minas Gerais. In total, pri-
ority areas for conservation of endangered flora correspond to 15.7% of the total
area of the Atlantic Forest, highlighting the pertinence of these ecosystems for full
conservation actions to be taken (Loyola et al. 2014).

Considering the importance to conserve Rio de Janeiro’s flora as a whole due
to its high concentration of priority areas for plant conservation within the Atlantic
Forest, CNCFlora conducted, in partnership with the State Environmental
Secretary (SEA), the conservation assessments of all Rio de Janeiro State’s
endemic plants (Martinelli et al. 2018), also ranking areas of conservation priority
for actions targeting these endemics (Loyola et al. 2018; Pougy et al. 2018). The
action plan was elaborated in a participatory process with relevant stakeholders
that act in the conservation arena in the state, planned upon thematic lines and
also indicating actors, specific legislation and public policies, research, and spe-
cies and habitat management and awareness pertinent to the implementation of
outlined mitigation actions.



20 Conservation Initiatives in the Brazilian Atlantic Forest 433

The arboretum program has been working since 2010 in carrying efforts to con-
serve, restore, and raise awareness to the importance of the Hiléia Baiana Flora (a
widely recognized hot-point within the Atlantic rainforest hotspot) and have on
CNCFlora a crucial partner so its mission can be achieved and whose technical team
has been supporting many of their activities. The program’s mission is to conserve
and restore forest diversity as a strategy to value forest resources, generating and
disseminating sound scientific knowledge. The program spams from threatened
plants seed collection, seedling cultivation, and forest restoration in order to support
the development of productive chains integrated with the forest and local communi-
ties. Both activities revert in economic outcomes for the locals. To date, 1178 tree
individuals from 524 species were selected, tagged, and had germplasm gathered by
Arboretum staff, to be cultivated in one of the many local nurseries found in the
region, including many species threatened with extinction. For instance, Arboretum
nurseries produced together 342,556 seedlings of Atlantic Forest native tree species.
Further work foreseen by this joint project will produce an action plan for the
conservation of threatened trees occurring in southern Bahia, integrating plant con-
servation and forest restoration programs.

CNCFlora also established in 2017 a partnership with Rio de Janeiro State
Secretary of Environment in order to trigger restoration initiatives in the state by
selecting and tagging native tree species for prospective germplasm collection, cul-
tivation, and utilization in restoration programs across the state. The project con-
sisted of an innovative approach since it was the first of this kind to mark trees inside
protected areas, following the publication of the state Resolution INEA-RJ 139/2016
and, from that, allowing seed collectors and nurseries to gather germplasm inside
state’s strict protected Areas. In this context, 849 native tree species from distinct
ecological succession stages were tagged, geolocalized, and collected for taxo-
nomic identification in five states’ strict protected areas and are now included in a
database of support for guiding state’s nurseries future work in produce seedlings to
be used in restoration efforts in Rio de Janeiro. From the species tagged in this
work, 21 are considered threatened and are therefore key elements for ecosystem
enrichment of restored areas. Additionally, 161 specimens gathered during the work
represent the first botanical record held in one of the five protected areas, directly
contributing to the consolidation of botanic knowledge inside these protected areas.

Additionally, to the aforementioned contributions, CNCFlora also participated in
several conservation initiatives in the Atlantic Forest Hotspot, as described below:

1. National Action Plan of Faveiro-de-Wilson (Dimorphandra wilsonii Rizzini)

An important effort undertaken in 2014 resulted in the publication of the
Action Plan of the Faveiro-de-Wilson, a critically endangered (CR) tree endemic
to transitional forest formations between the Atlantic Forest and the Cerrado in
the state of Minas Gerais. The aim of this joint initiative among CNCFlora and
the Botanic Garden of Municipal Parks Foundation and Zoobotanica (FPMZB)
was to promote the effective conservation of this iconic forest resource, also
enhancing the conservation status of further 42 threatened plant species occur-
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ring sympatrically. Before the initiative started in 2014, only 246 trees were
known from wild populations. To date, the Faveiro-de-Wilson is now known 420
mature individuals, highlighting the impact coming from tailored research and
action which amplified considerably its known population size, its data avail-
ability, and consequently its accurate conservation status and effective protection
of its habitat.

2. The “Wanted Campaign”: In Search of Long-Lost Species in Rio de Janeiro
State

Along the extinction risk assessment effort undertaken for Rio de Janeiro
endemic plant species (Martinelli et al. 2018), half of the 884 taxa considered
restricted to the state’s border were assessed as data deficient (DD). To deal with
such an obstacle imposed by the lack of robust information, CNCFlora started
the “Wanted Campaign,” as a complement to the Project “Protected Areas — PAs
of the state of Rio de Janeiro: analyses and strategies for the conservation of
threatened endemic flora.” The campaign aimed to obtain more data in the field
and in non-digitized herbaria on these DD species and, thus, provide sufficient
information for extinction risk assessment. Species collected and identified on
DD-targeted expeditions plus exsiccates consulted in herbaria resulted in 44 tar-
geted species found. Of these, 25 are from active searches in the field, 22 are
records from non-digitized herbaria and private collections, and 3 were found on
two campaign’s areas of action. This result shows the importance of fieldwork
targeting gap species and points out the need to encourage research with such
species even in areas where collection efforts are often regarded as sufficient.
Despite the success of the campaign, what can be spanned throughout the whole
country, hundreds of species endemic to the Rio de Janeiro still in need of data
to be adequately assessed (Rosa et al. 2018) in order to prevent thousands of DD
species slipping unnoticed toward extinction.

20.4.2 Current and Prospective Contributions

It is evident the necessity of adopts a participatory approach, since the beginning
until delivery stages of any conservation action. Therefore, it is clear that multiple,
committed stakeholders, with the appropriate scientific and political support, can
promote sound conservation interventions in this iconic biome. Results and findings
herein present would not be feasible without the full adherence of a broad network
of scientists, decision-makers, and society as a whole.

With a guiding mission and well-defined and consequential positive outcomes
after more than 10 years of innovative conservation measures, CNCFlora is steadily
working on several national and international fronts to move forward so its mission
can be fully accomplished. Just recently, CNCFlora updated the joint agreement
with BGCI and set up new targets to be addressed between 2019 and 2020 regarding
the completion of further 1000 trees full conservation assessment, which will dou-
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ble the current figure of evaluated Brazilian trees. We expect that this project repre-
sents the much-needed ignition triggering a complete analysis of the current
conservation status of Brazilian trees — a step further toward the understanding of
the conservation status of the whole Brazilian flora.

Moreover, CNCFlora and partners are also engaged since the end of 2018 with
the Global Environmental Facility — GEF PRO-SPECIES project, a multi-
stakeholder initiative aiming to improve tools to prevent extinction, recover popu-
lations, and promote knowledge and sustainable use of the Brazilian biodiversity.
The project offsets conservation efforts from the simple detection of species likely
to be threatened to actually plan concrete strategies to move such species out of
red lists.

20.5 Private Protected Areas as Biome-Scale Strategy

Brazil has the largest and one of the best structured private protected area systems
in the world. Private Natural Heritage Reserves (RPPNs in Brazil acronym) cur-
rently protect almost 780,000 hectares, distributed in 1536 reserves, located in
almost 800 municipalities of the 27 units of the federation.

Comparing the total protected area and the average area of the units between
public units and RPPNs may lead to the hasty conclusion that RPPNs have little
relative importance in the nature conservation scenario. After all, although more
than half of Brazilian protected areas are RPPNs, areas where they represent only
0.31% of the total protected by the system or about 0.5% if we exclude all public
marine and ocean protected areas. The average area of the RPPNs (508 hectares) is
equivalent to 0.37% of the average area of the continental public protected areas
(138,563 hectares). Even with their rather modest size, RPPNs have been important
in ensuring the protection of endangered species populations, endemic and rare spe-
cies, and portions of ecosystems that are not adequately protected by the public
network (Pinto et al. 2012; Crouzeilles et al. 2013). RPPNs also play a potentially
relevant role in protecting ecosystem services, since in many Brazilian municipali-
ties, as well as some river basins that supply small- and medium-sized cities in the
country, the only existing PA is an RPPN.

20.5.1 RPPNs in the Atlantic Forest

The Atlantic Forest is the biome with the largest number of RPPNs. Seven out of
every 10 RPPNs in the country are located within the Atlantic Forest. Several
authors have noted the importance of voluntary initiatives to create private protected
areas in the Atlantic Forest, mainly because it is a region where more than 80% of
the natural remnants are in private lands (Costa et al. 2004; Rambaldi et al. 2005;
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Pinto et al. 2012). As recorded in Mesquita (2014), there are at least four factors that
explain the predominance of the biome in RPPN statistics.

The first factor refers to the average socioeconomic profile of biome owners,
especially in the states of the Southeast, which house half of the Atlantic Forest
RPPNs. According to Mesquita (2004), Vieira et al. (2004) and Oliveira et al.
(2010), a significant portion of the rural owners of the region have personal or
family income from activities that have no relation to the rural property where
the reserve is inserted and even less with the management of the RPPN itself.
They are mostly small- and medium-sized entrepreneurs and traders, self-
employed or successful career employees, civil servants, executives, or people
who have inherited a family property and have been able to ensure the perpetu-
ation of its existing natural heritage. This factor, combined with a higher level
of education and greater sensitivity to the planet’s challenges to environmental
and climate issues, makes it possible to assume that rural owners of the Atlantic
Forest are, on average, citizens with a more prominent environmental conserva-
tion awareness and culture. Thus, the combination of better informed and more
conscious citizens with landowners who are not economically dependent on
their land may explain, at least in part, a greater interest in the creation of pri-
vate protected areas in this biome.

The second factor may be related to the land tenure network found in the Atlantic
Forest. In the region, the proportion of micro, small, and medium properties is much
higher than in any other biome, which explains the fact that the Atlantic Forest RPPNs
present the smallest average area when compared to the reserves of other biomes. A
larger proportion of small properties results in a larger number of properties. The exis-
tence of more real estate certainly influences the number of RPPNS, although the interest
in the creation of reserves was proportionally equivalent to that found in other biomes.

The third fact is related to public policies and state government programs, which
were decisive for the growth of the number of reserves in the biome. State environ-
mental agencies in Minas Gerais, Parand, Rio de Janeiro, and Sao Paulo — four out
of the five states with the most RPPNs — have implemented programs that have
encouraged and supported their creation. More than 70% of the Atlantic Forest
RPPNs are located in these four states.

The fourth factor, which also explains the existence of various RPPN clusters, is
the performance of civil society organizations, which since the last decade of the
last century have promoted the creation of RPPNs in priority areas for biodiversity.
In Mesquita (2014), we find a detailed analysis of this factor, passing through the
Atlantic Forest Central Corridor and the region of occurrence of the golden lion
tamarin (detailed later in this section).

Still on the role of these initiatives, we cannot fail to note the impact of the Atlantic
Forest RPPN Incentive Program, a pioneering initiative led by the partnership between
the SOS Mata Atlantica Foundation and Conservation International. Over the 13 years
of this program, more than 200 new RPPNs were created, in addition to supporting the
management and protection of another 130 reserves (Costa 2014).

Several authors have highlighted the role of private reserves in complementing
government nature protection efforts, allowing in many situations to maintain a
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higher degree of connectivity of the natural landscape (Lees 1995; Morsello 2001;
Langholz 2005; Pinto et al. 2004; Vieira et al. 2004). There is a lot of published
evidence about the increased representation of priority conservation areas, not yet
covered by the network of public protected areas (Mesquita and Leopoldino 2002;
Mesquita and Vieira 2004).

The keyword is complementarity. If we consider the need for the formation of
ecological corridors and mosaic landscapes, presenting protected areas combined
with different land uses that are permeable to the transit of animals and seeds, the
existence of several RPPNs in the interstices of parks and public reserves is undoubt-
edly one of the most efficient strategies. The public authority has the task of estab-
lishing large protected areas that ensure the protection of representative samples of
ecosystems and the maintenance of ecological processes. It is incumbent upon the
RPPNSs, in a complementary manner, to form a network of protection or cushioning
of impacts around public areas, promoting ecological permeability in strongly frag-
mented landscapes, such as the Atlantic Forest.

In some cases and regions, however, the role of RPPNs becomes central and
preponderant. There are many river basins and hundreds of municipalities where the
only existing conservation unit is an RPPN. Some species of the Atlantic Forest
depend very heavily on RPPNs for their survival. This is the case with the muriquis
and the golden lion tamarin.

The Feliciano Miguel Abdala RPPN, located in municipality of Caratinga at
Minas Gerais state, is home to the largest population of northern muriquis, one of
the 25 most endangered primates on the planet. It is estimated that the nearly 1000
hectares of this reserve house one-third of the entire remaining population of this
species. In addition to the muriquis, the reserve also protects significant populations
of howler monkeys (Alouatta guariba) and the rare tamarin (Callithrix flaviceps),
two other endangered species. Over the past three decades, the owners’ effective
protection of the area has resulted in a tripling of the muriqui population.

The Mata do Sossego RPPN, located in the municipality of Simonesia at Minas
Gerais state, about 80 km from Caratinga, is one of them. Created more than
20 years ago by the Biodiversitas Foundation (a distinguished conservationist
NGO), it houses a scientific center that has monitored muriquis. In addition, the
organization promotes various actions and partnerships along with the forest frag-
ments between the two RPPNs. The objective is to encourage the adoption of land
use practices that favor the formation of an ecological corridor between them,
including the restoration of permanent preservation areas.

The golden lion tamarin (Leontopithecus rosalia), a highly endangered primate,
which has the last habitat in the Atlantic Forest of north central Rio de Janeiro, also
has the necessary reinforcement of the RPPN for its protection. Although there are
two federal biological reserves in the municipalities of Silva Jardim and Casemiro
de Abreu, the nearly 13,000 hectares of Poco das Antas and Unido is not sufficient
to ensure the long-term preservation of the species. Applying the method called
“population assessment and habitat viability,” scientists estimated that at least 2000
golden lion tamarins would be required to live freely in at least 25,000 hectares of
well-preserved and connected forests to ensure the survival of the species.
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20.6 NGO SOS Mata Atlantica

SOS Mata Atlantica Foundation is a Brazilian environmental NGO that acts on the
development of public policies for the conservation of this biome through environ-
mental monitoring, production of studies, demonstrative projects, dialogue with pub-
lic and private sectors, improvement of environmental legislation, communication,
and society engagement. The SOS Mata Atlantica seeks to engage people, generate
knowledge, and mobilize resources for our mission to inspire society in the defense of
the Brazilian Atlantic Forest, transforming values and attitudes across the biome.

However, we live in an outdated model of development sustained in the myth of
abundance. All the main economic cycles in the country’s history followed the logic
that growth occurs through territorial expansion and deforestation, from the exploi-
tation of Pau-Brasil (Caesalpinia echinate), agriculture, and cattle raising to the
industrialization and expansion of cities. Starting at the coast, our society ended up
with about 90% of the original Atlantic Forest area. Therefore, in addition to con-
serving, we need to restore our forests, especially in springs, and riparian forest
areas to mitigate the current and future risks of water shortages. There are many
initiatives on restoration ongoing in Brazilian Atlantic Forest (De Siqueira et al.
2021 Chap. 18), and SOS Mata Atlantica has already planted more than 40 million
seedlings of native Atlantic Forest species in more than nine states and 550 munici-
palities, helping to remove 6.5 million tons of CO2 from the atmosphere. This cor-
responds to an area of 23 thousand restored hectares, equivalent to the city of Recife,
Pernambuco state. The Forests of the Future program, responsible for this result,
brings together organized civil society, private initiative, landowners, and the public
authorities in participatory forest restoration projects.

The SOS Mata Atlantica has a nursery that meets the Forests of the Future project
with the capacity to produce 750,000 seedlings of 110 native Atlantic Forest species
per year. The nursery is located at the SOS Mata Atlantica Forest Experiment Center —
Heineken, Brazil, located in Itu, Sdo Paulo state, which is a reference in Atlantic
Forest restoration. This restoration initiative consists of not just planting seedlings of
native species in the region, but actually reproducing a functional native environment,
with the presence of regional biodiversity and providing ecosystem services — such as
carbon sequestration, improvement of water and quality and amount, and restoration
of natural landscapes — services that the forest exerted in its original state.

With the Atlantic Forest Atlas, SOS Mata Atlantica identifies and monitors the
biome constantly update the number of forest remnants and natural areas. Held in
partnership with the National Institute for Space Research (INPE in the Portuguese
acronym) and with the technical implementation of Arcplan, SOS Mata Atlantica
made possible, in the early 1990s, a diagnose of the situation of the Atlantic Forest.
This initiative is fundamental for the development of new studies and vital strategies
to ensure the protection of the biome, having subsidized, among other things, the
construction and approval of the Atlantic Forest Law (11.428/2006).

An achievement of society, this law regulates the protection and utilization of the
biodiversity and resources of this forest. It aims to ensure the rights and duties of
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citizens and public agencies to exploit it consciously and sustainably without harm-
ing its ecosystem. In addition, it creates financial incentives for ecosystem restora-
tion, with donations from the private initiative for conservation projects, regulates
the article of the Constitution that defines the Brazilian Atlantic Forest as a National
Heritage, delimits its domain, prohibits the deforestation of primary forests, and
creates rules for economic exploitation.

The Atlantic Forest Atlas contributes to environmental management and the
improvement of legislation and public policies aimed at the conservation and restora-
tion of the biome, the protection of water, biodiversity, and associated marine environ-
ments. Over the years, the Atlas has evolved with the advancement of information
technology and geoprocessing, methodology, and quality of satellite imagery.

The Brazilian Atlantic Forest has is the only biome ensured by a specific law that,
associated with other laws, regulates its use and conservation. To avoid setbacks and
make improvements possible, SOS Mata Atlantica works with the legislature, exec-
utive, judiciary, prosecutors, and various channels of civil society participation —
such as councils, commissions, public hearings, and regulatory agencies.
Partnerships with other NGOs in networks, movements, observatories, and coali-
tions are also established. In this policy action, SOS Mata Atlantica seeks to influ-
ence and manage opportunities for formulating, implementing, and defending the
priority laws and public policies for the Brazilian Atlantic Forest in favor of forest
restoration, enhancement of parks and reserves, clean water, and protection of the
sea. Also, the Brazilian Atlantic Forest offers services essential for our survival and
well-being, as well as for activities important to our economy (Pires et al. 2021 —
Chap. 16).

The SOS Mata Atlantica has also initiatives to clean up the Atlantic Forest rivers
by collecting water quality data from volunteers and mobilizing civil society. Of the
freshwater available in the world, 12% is in Brazil, but the distribution is very
uneven, and the main rivers of the country have worrying rates regarding the quality
and availability of water. By observing the rivers, SOS Mata Atlantica organizes
volunteers and mobilize them to monitor the water quality of the Atlantic Forest
rivers. The results are periodically released as a way to alert society and the public
power and contribute to the improvement of legislation around this theme.

20.7 Academic Actions

20.7.1 Reintroduction of Vertebrate Populations in the Atlantic
Forest Biome

Most of the Atlantic Forest remnants nowadays consist of defaunated forests (sensu
Dirzo et al. (2014)). Therefore, the Atlantic Forest biome is badly in need of reintro-
ductions of locally extinct vertebrate populations, in order to recover species in the
brink of extinction, to rebuild native faunas, and also to restore ecological interac-
tions (such as seed dispersal and pollination), thus keeping ecosystem health in the
remaining forest blocks (Fernandez et al. 2017).
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The need for active interventions against the emptying of the Atlantic Forest had
been perceived by some of Brazil’s pioneer conservationists as early as the 1960s;
therefore, the Atlantic Forest has the longest history of animal reintroduction of
any biome in Brazil. Adelmar Coimbra-Filho and Antonio Aldrighi tried to restore
the impoverished vertebrate fauna of Tijuca National Park, within Rio de Janeiro
city, in the early 1970s, reintroducing 25 bird species, seven mammals, and one
reptile (Coimbra-Filho and Aldrighi 1971). There was little know-how about
reintroductions at that time, the reintroduced populations were not monitored, and
most of these reintroductions failed. However, at least two of them, the channel-
billed toucan (Ramphastos vitellinus) and boa constrictor (Boa constrictor), have
succeeded.

Other early initiatives concerned two species of lion tamarins, the golden lion
tamarin (Leontopithecus rosalia) in Rio de Janeiro and the black lion tamarin
(L. chrysopygus) in Sao Paulo state. Coimbra-Filho was the one who sounded the
alarm that L. rosalia was in a critical situation in the early 1970s, leading to the
establishment of Poco das Antas Biological Reserve, where its last large population
was found. Thereafter, the newly founded Golden Lion Tamarin Association rein-
troduced L. rosalia to several forest fragments in northern Rio de Janeiro state,
starting in the 1980s (Kierulff et al. 2012). The reintroduced animals came from
international zoos and translocations from remaining populations — including Poco
das Antas — in order to improve the species’ conservation status. The largest area to
receive reintroduced goldens became in 1998 an important protected area in its own
right (Unido Biological Reserve), primarily because of its acquired importance for
the tamarins. Meanwhile, in the Pontal do Paranapanema region in western Sao
Paulo state, the Ecological Research Institute (IPE), led by Claudio Valladares-
Padua, used reintroductions to improve the perspectives of survival of L. chrysopy-
gus. Like its golden cousin, the species had been mostly confined to the last
stronghold — Morro do Diabo State Park — but it was also reintroduced, to several
smaller forest remnants of the region.

Another long-standing, important project is the reintroduction of the vinaceous-
breasted amazon (Amazona vinacea) to the Guaraguecaba region in Parand state,
part of the largest remaining Atlantic Forest block. This program has been carried
out by the Wildlife Research Society (SPVS) and “Instituto Espaco Silvestre” for
over two decades now and has successfully blended research, management, and
community involvement, increasing considerably the situation of this endan-
gered parrot.

The onset of the new millennium witnessed an explosive worldwide increase in
the use of reintroductions and rewilding as conservation tools (Seddon et al. 2007).
This global perception of the need for a more active instance toward conservation
would sooner or later reach Brazil, and so it happened. Therefore, the pace of rein-
troductions in the Atlantic Forest has dramatically increased in these last decades.

An important initiative, for example, was the reintroduction of red-billed curas-
sows (mutums, Crax blumembachii) and jacutingas (Pipile jacutinga) to Reserva
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Bioldgica Guapiaci (REGUA), a private reserve in northern Rio de Janeiro state,
carried out by Christine Steiner Sao Bernardo and Mauro Galetti. Although the
reintroduction stood on the verge of success for several years, it eventually suffered
from sponsorship problems and failed. Recently, the idea of reintroducing jacutin-
gas to REGUA has been resuscitated under the guidance of the ornithologist Pedro
Develey and SAVE Brasil.

Meanwhile, the Refauna project started in 2010 with a different and even more
ambitious initiative: not to reintroduce a single species, but to reconstruct, as far as
possible, the whole native vertebrate fauna of an empty forest (Fernandez et al.
2017). The area chosen was Tijuca National Park, a 3953 ha area surrounded by Rio
de Janeiro city, a good “natural laboratory” due to its easy access for the researchers
and isolation from other natural areas. The reintroduced populations are all moni-
tored post-release, as well as their role in restoring missing ecological interactions.
The Refauna project has been carried out by a consortium led by several research-
ers — Fernando Fernandez, Alexandra Pires, Marcelo Rheingantz, and Maron
Galliez — and composed by several partner institutions such as Universidade Federal
do Rio de Janeiro, Universidade Federal Rural do Rio de Janeiro, Instituto Federal
do Rio de Janeiro, Rio de Janeiro Primatology Center, Rio de Janeiro Zoo,
FIOCRUZ, Center for Alocation of Wildlife — Seropédica, and others.

The first species reintroduced to Tijuca National Park by Refauna was the agouti
(Dasyprocta leporina) in 2010; the animals came from semi-captivity in an urban
park and the reintroduction was considered successful (Cid et al. 2014; Kenup et al.
2018). The second species was the howler monkey (Alouatta guariba), reintroduced
in 2015, from a variety of captive sources. The howlers’ reintroduction has run into
several problems, mostly from animals getting too addicted to human contact and
from health concerns linked to the yellow fever outbreak in Brazil. Although the
population persists, success is by no means sure. Both the reintroduced howlers
(Genes et al. 2019) and the agoutis have successfully restored ecological interac-
tions in Tijuca National Park. The third species being reintroduced by Refauna, the
yellow-footed tortoise Chelonoidis denticulata, was brought from captive popula-
tions to Tijuca National Park starting in 2019, and the project intends to bring more
species in sequence.

A welcome offshoot of the Refauna project was the reintroduction of the lowland
tapir, Tapirus terrestris, to REGUA. Tapirs had been extinct in Rio de Janeiro state
for more than a century, since 1914. TNP would be too small for a viable population
of tapirs, but REGUA — with 7000 ha and part of a 70,000 ha block of Atlantic
Forest including Trés Picos State Park — provides a better option. This initiative has
been led by Maron Galliez, and since 2017, 10 tapirs have been brought to REGUA
to start the new population and monitored post-release. The population is thriving
well, but it is still too early to evaluate the tapir’s reintroduction success.

The developments along this last decade have been quite encouraging, and hope-
fully, population reintroduction will be a very useful tool to mitigate the effects of
defaunation in the Atlantic Forest in the foreseeable future.
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20.8 Landscape Connectivity and Perceptual Ranges

Landscape connectivity, the degree to which a landscape facilitates or prevents
movements of organisms (Taylor et al. 1993), is a central concept to understanding
effects of habitat loss and fragmentation (Haddad et al. 2017), viability and conser-
vation of metapopulations (Hatfield et al. 2018), metacommunity dynamics
(Monteiro et al. 2017), and ecosystem functioning (Staddon et al. 2010; Thompson
et al. 2017). Ultimately, landscape connectivity depends on the successful move-
ments of organisms through the landscape, between habitat patches, generally
fragments of native vegetation, and should be used in strategies for conservation in
biomes such as Brazilian Atlantic Forest. Recent advances in two recent areas of
study have opened new perspectives on predicting probabilities of movement
thought the landscape: understanding of perceptual ranges and the use of scattered
trees, plantation rows, and matrix elements in general as guiding structures for ani-
mals. Prediction allows action and design of landscape management strategies to
improve connectivity, biodiversity conservation, and maintenance of ecosystem ser-
vices in human-altered landscapes.

The perceptual range is empirically defined and measured as “the distance from
which a particular landscape element can be perceived as such (or detected) by a
given animal” (Lima and Zollner 1996). The success in finding suitable habitat
patches when moving in the landscape depends to a great extent on their perceptual
range (Zollner and Lima 1999; Vuilleumier and Perrin 2006; Pe’er and Kramer-
Schadt 2008). Frequent movements connecting local populations are mainly depen-
dent on perceptual ranges, which may be within the home range of individuals,
differing from occasional long-distance dispersal movements beyond their home
ranges (Pe’er et al. 2011). Recent studies by perceptual ranges of nonflying verte-
brates of the Atlantic Forest have opened a new perspective on predicting probabili-
ties of routine movements between habitat fragments (Forero-Medina and Vieira
2009; Prevedello et al. 2010, 2011).

The general experimental design to measure perceptual ranges involves translo-
cation experiments: individuals are removed from their home ranges and released in
an unfamiliar landscape at varying distances from a habitat patch; the maximum
distance where most individuals are considered oriented toward the habitat patch
when released is considered its perceptual range (Goodwin et al. 1999; Zollner
2000; Forero-Medina and Vieira 2009). More complex designs are possible to sepa-
rate potential confounding effects, such as innate bias in movement direction (Olden
et al. 2004; Fletcher Jr et al. 2013). Empirical estimates of perceptual range based
on this basic experimental design were made for small mammals in temperate
(Zollner and Lima 1997; Zollner 2000; Mech and Zollner 2002; Schooley and
Branch 2005; Flaherty et al. 2008) and tropical landscapes such as Brazilian Atlantic
Forest (Forero-Medina and Vieira 2009; Prevedello et al. 2010, 2011). Estimates of
perceptual ranges can now be used to simulate loss or gain of patches of native veg-
etation in landscapes, including corridors, restoration of riparian habitats, and their
effects on landscape connectivity (e.g. Pe’er and Kramer-Schadt 2008).
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Animals also have other strategies to orient themselves beyond perceptual
ranges, frequently using elements of the matrix between forest patches, an informa-
tion that can be used to manage landscapes to improve connectivity. Animals fre-
quently use natural or man-made linear structures to quickly cross distances in an
unfamiliar matrix, such as plantations rows in Brazilian Atlantic Forest (Prevedello
and Vieira 2010; Sozio et al. 2013). If these linear structures were established con-
necting forest patches, populations otherwise isolated could become connected.
Scattered trees in pastures or plantations are another matrix element used by forest
animals to move between remaining forest patches (Manning et al. 2009; Fischer
et al. 2010; Le Roux et al. 2018; Prevedello et al. 2018). The distribution of scat-
tered trees could be managed to improve connectivity between forest patches.

The previous strategies to increase landscape connectivity are implemented
within the spatial scale of a river catchment area and can have great impact on a
larger geographical scale, a “bottom-up” strategy to enhance biodiversity conserva-
tion. A “top-down” strategy is also possible, for example, setting priorities for refor-
estation throughout the whole Atlantic Forest biome (Banks-Leite et al. 2014).
Native species richness is always affected by habitat loss, but there seem to be
thresholds of habitat loss beyond which species richness reduces more drastically,
at a faster rate (Pardini et al. 2010; Estavillo et al. 2013; De Coster et al. 2015;
Roque et al. 2018). These thresholds are points that should not be crossed, beyond
which the costs of habitat restoration increase dramatically; thus, efforts and
resources should be applied to landscapes whose native forest cover was reduced to
levels close to these thresholds (Banks-Leite et al. 2014). Connectivity estimates at
such geographical scales, larger than the landscapes of river catchments, can also be
used to infer habitat availability and areas that are vital or more effective to reforest,
which have a larger importance connecting larger areas, or to decide on the best
strategy for forest restoration, active or passive (Crouzeilles et al. 2011, 2015).

20.9 Concluding Remarks

Natural resources can be a plentiful capital in megadiverse countries and important
for human welfare (Constanza et al. 1997). It is from this natural resource (hereafter
natural capital) that humans derive a wide range of ecosystem services, which make
human life possible. Therefore, the conservation of biomes such as Brazilian
Atlantic Forest is fundamental, and it is possible with effective environmental pol-
icy, including protected areas and conservation planning (Bustamante et al. 2019).

Obviously, to achieve these objectives, a country needs commitment, knowledge,
and budget funding for science among other factors. As science-based decisions are
crucial, scientific production and an integrated decision between researchers and pol-
icy makers are necessary. This dialogue among local communities, companies, and
NGOs should be the goals of all megadiverse countries, and the present chapter — with
authors from the Brazilian government, NGOs, and universities — shows how it is hap-
pening in Brazil. However, to run these initiatives, some budget is needed.
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Unfortunately, these recent trends are paralleled by budget cuts in science and
conservation funding. However, some authors argue that such cuts may have conse-
quences for the commitments of the Brazilian government, such as sustainable
development goals, Aichi targets, and Nationally Determined Contribution
(Fernandes et al. 2017; Dobrovolski et al. 2018). Therefore, with potential conse-
quences for global biodiversity and the ecosystem services (Overbeck et al. 2018)
but the links between the socioecological science produced in the country and
policy-making remain far from established. As expected, sustainable and
environmental development depends on investments in science and technology
(e.g., Tallis et al. 2008; Scarano 2017).

Recently, a report showed that there was a cut off funding of Brazilian
Environmental Ministry, with a drastic reduction of the budget in the last years
(WWEF 2018). This cut of funding and the drastic reduction in budget for research in
Brazil affect all initiatives described above in this chapter.

On the other approach, in the last 20 years, there was a flourish in scientific pro-
duction in Brazil (Fernandes et al. 2017) that has a 13th position in the global rank-
ing of scientific production (Clarivate Analytics 2017). The period evaluated in this
report of Clarivate (between 2011 and 2016) reflects the grew up in budget funding
in Brazil, with a peak in 2013 (Fernandes et al. 2017). Besides this and according to
the Clarivate report (Clarivate Analytics 2017), environmental/ecology is one of the
fields of knowledge in which Brazil can emerge as an international leader. Thus,
there are evidences that Brazilian scientists are ready to help in the definition of
conservation strategies and resource management.

In this chapter, we list a myriad of conservation initiatives, showing a govern-
mental and nongovernmental concern on the future of Brazilian Atlantic Forest. The
good news is a scientific maturity and a wish to work together in the design and
implementation of strategies of conservation of the Brazilian Atlantic Forest.

Acknowledgments This study was developed in the context of the Instituto Nacional de Ciéncia
e Tecnologia — Ecologia, Evolugdo e Conserva¢do da Biodiversidade (MCTIC/CNPg/
FAPEG/465610/2014-5) — and had the support of PPBio/CNPq/MCTIC, CNPq, and FAPERJ. The
project priority areas for biodiversity conservation in the Brazilian Atlantic Forest was developed
within the Project Biodiversity and Climate Change in the Atlantic Forest, Brazil. The project is
conducted by the Brazilian Government, coordinated by the Ministry of Environment (MMA), in
the context of the Cooperation for Sustainable Development Brazil-Germany, as part of the
International Climate Initiative (IKI) of the Federal Ministry of Environment, Nature Protection,
and Nuclear Safety (BMU) of Germany. The project counts on the technical support of the
Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH and the financial support
of Germany’s KfW Bank for Development.

References

Banks-Leite C, Tambosi LR, Pearse W, Bueno AA, Bruscagin RT, Condez TH, Dixo M, Igari AT,
Martensen AC, Metzger JP (2014) Using ecological thresholds to evaluate the costs and ben-
efits of set-asides in a biodiversity hotspot. Science 345:1041-1045



20 Conservation Initiatives in the Brazilian Atlantic Forest 445

Bland LM, Bielby J, Kearney S, Orme CD, Watson JE, Collen B (2017) Toward reassessing data-
deficient species. Conserv Biol 31:531-539

Bustamante M, Metzger JP, Scariot A, Bager A, Turra A, Barbieri A, Neves A, Boesing AL,
Agostinho AA, Marques AC, Dias B, Grelle CEV, Caixeta D, Sawyer D, Scarano F, Sousa FD,
Fernandes GW, Queiroz H, Miranda HS, Schongart J, Quintdao JMB, Martinelli LA, Gomes
LC, Cunha MC, Piedade MTF, Sato MN, Vale MM, Aquino MFS, Vogt N, May P, Fearnside
P, Prado RP, Rodrigues RR, Thomaz SM, Pivello VR, Imperatriz Fonseca VL, Farjalla VF
(2019) Tendéncias e impactos dos vetores de degradagdo e restauragdo da biodiversidade e
dos servicos ecossistémicos. In: Joly CA, Scarano FR, Seixas CS, Metzger JP, Ometto JP,
Bustamante MMC, Padgurschischi MCG, Pires APF, Castro PFD, Gadda T, Toledo P (eds)
1° Diagndstico brasileiro de biodiversidade e servigos ecossistémicos. Sdo Carlos, SP, Editora
Cubo, pp 93-213

Brazil Flora Group (BFG) (2018) Brazilian Flora 2020: innovation and collaboration to meet
Target 1 of the Global Strategy for Plant Conservation (GSPC). Rodriguésia 69(4):1513-1527

Brooks TM, Tobias JA, Balmford A (1999) Deforestation and bird extinctions in the Atlantic for-
est. Anim Conserv 2:211-222

Cid B, Figueira L, Mello AFT, Pires AS, Fernandez FAS (2014) Short-term success in the rein-
troducion of the agouti Dasyprocta leporina in Brazilian Atlantic Forest. Tropical Conserv Sci
7:796-810

Clarivate Analytics (2017) Research in Brazil: A report for CAPES by Clarivate Analytics. Report

Coimbra-Filho AF, Aldrighi AD (1971) A restauragdo da fauna do Parque Nacional da Tijuca.
Publicacgdes Avulsas do Museu Nacional 57:1-30

Constanza R d’A, de Groot R, Farber S, Grasso M, Hannon B, Naeem S, Limburg K, Paruelo J,
O’Neill RV, Raskin R, Sutton P, van den Belt M (1997) The value of the world’s ecosystem
services and natural capital. Nature 387:253-260

Costa CMR (2014) Programa de Incentivo as RPPN da Mata Atlantica: dez anos que fizeram a
diferenca. Relatério Interno. Conservagio Internacional e Fundagdo SOS Mata Atlantica

Costa CMR, Hirota MM, Pinto LPS, Fonseca MT, Lamas IR, Brito MCW, Mesquita CAB (2004)
Incentivo a criag@o e gestdo de Reservas Particulares do Patrimdnio Natural (RPPN): uma
estratégia para a conservagdo da Mata Atlantica. In: Castro RE, Borges MC (eds) RPPN —
Conservacao em Terras Privadas: desafios para a sustentabilidade. Confederacao Nacional de
Reservas Particulares do Patrimdnio Natural, Edicoes CNRPPN, Curitiba, pp 69-77

Crouzeilles R, Lorini ML, Grelle CEV (2011) Applying graph theory to design networks of
protected areas: using inter-patch distance for regional conservation planning. Natureza
Conservagao 9:219-224

Crouzeilles R, Beyer HL, Mills M, Grelle CEV, Possingham HP (2015) Incorporating habitat
availability into systematic planning for restoration: a species-specific approach for Atlantic
Forest mammals. Divers Distrib 21:1027-1037

Crouzeilles R, Vale MM, Cerqueira R, Grelle CEV (2013) Increasing strict protection through
protected areas on Brazilian private lands. Environ Conserv 40:209-210

De Coster G, Banks-Leite C, Metzger JP (2015) Atlantic forest bird communities provide differ-
ent but not fewer functions after habitat loss. Proceedings of the Royal Society B: Biological
Sciences 282:20142844

Dirzo R, Young HS, Galetti M, Ceballos G, Isaac NJB, Collen B (2014) Defaunation in the anthro-
pocene. Science 345:401-406

Dobrovolski R, Loyola R, Rattis L, Gouveia SF, Cardosoa D, Santos-Silva R, Gongalves D, Alves-
Souza LMB, Diniz-Filho JAF (2018) Science and democracy must orientate Brazil’s path to
sustainability. Perspect Ecol Conserv 16:121-124

Estavillo C, Pardini R, da Rocha PLB (2013) Forest Loss and the Biodiversity Threshold: An
Evaluation Considering Species Habitat Requirements and the Use of Matrix Habitats. PLoS
ONE 8:e82369

Fernandes GW, Vale MM, Overbeck GE, Bustamante MMC, Grelle CEV et al (2017) Dismantling
Brazil’s science threatens global biodiversity heritage. Perspect Ecol Conserv 15:239-243



446 C.E. V. Grelle et al.

Fernandez FAS, Rheingantz ML, Genes L, Kenup CF, Galliez M, Cezimbra T, Cid B, Macedo L,
Araujo BBA, Moraes BS, Monjeau A, Pires AS (2017) Rewilding the Atlantic Forest: restoring
the fauna and ecological interactions of a protected area. Perspect Ecol Conserv 15:308-314

Fischer J, Stott J, Law BS (2010) The disproportionate value of scattered trees. Biol Conserv
143:1564-1567

Flaherty EA, Smith WP, Pyare S, Bem-David (2008) Experimental trials of the northern flying
squirrel (Glaucomys sabrinus) traversing managed rainforest landscapes: perceptual range and
fine-scale movements. Can J Zool 86:1050-1058

Fletcher RJ Jr, Maxwell CW, Andrews JE, Helmey-Hartman WL (2013) Signal detection theory
clarifies the concept of perceptual range and its relevance to landscape connectivity. Landsc
Ecol 28:57-67

Flora do Brasil (2020) Jardim Botanico do Rio de Janeiro. Available at: http://reflora.jbrj.gov.br/
reflora/floradobrasil/FB128482. Accessed on: 01 Apr 2019

Fonseca GAB (1985) The vanishing Brazilian Atlantic Forest. Biol Conserv 34:17-34

Forero-Medina G, Vieira MV (2009) Perception of a fragmented landscape by neotropical marsu-
pials: effects of body mass and environmental variables. J Trop Ecol 25:53-62

Fundacido SOS Mata Atlantica, INPE and Instituto Socio Ambiental (1998) Atlas da Evolugdo
dos Remanescentes Florestais e Ecossistemas Associados no Dominio da Mata Atlantica no
periodo 1990-1995. SOS Mata Atlantica, Sdo Paulo. 54p

Galindo-Leal C, Camara IG (2003) The Atlantic Forest of South America: biodiversity status,
threats, and outlook. CABS Island Press, Washington. 488p

Genes L, Fernandez FAS, Vaz-de-Mello FZ, Rosa P, Fernandez E, Pires AS (2019) Effects of
howler monkey reintroduction on ecological interactions and processes. Conserv Biol 33:88-98

Goodwin BJ, Bender BJ, Contreras TA, Fahrig L, Wegner JF (1999) Testing for habitat detection
distances using orientation data. Oikos:160-163

Grelle CEV, Alves MAS, Bergallo HG, Geise L, Rocha CFD, Van Sluys M, Caramaschi U (2005)
Prediction of threatened tetrapods based on the species-area relationship in Atlantic Forest.
Brazil J Zool Lond 265:359-364

Grelle CEV, Fonseca GAB, Fonseca MT, Costa L (1999) The question of scale in threat analysis:
a case study with Brazilian mammals. Anim Conserv 2:149-152

Haddad NM, Holt RJ, Fletcher RJ, Loureau M, Clobert J (2017) Connecting models, data, and
concepts to understand fragmentation’s ecosystem-wide effects. Ecography 40:1-8

Hatfield JH, Orme CDL, Banks-Leite C (2018) Using functional connectivity to predict potential
meta-population sizes in the Brazilian Atlantic Forest. Perspect Ecol Conserv 16:215-220

Joly CA, Metzger JP, Tabarelli M (2014) Experience from the Brazilian Atlantic Forest: ecological
findings and conservation initiatives. New Phytol 204:459-473

Kenup CF, Alves RS, Kreischer C, Fernandez FAS (2018) Walking on their own legs: unassisted
population growth of agoutis reintroduced to restore seed dispersal in an Atlantic Forest
reserve. Oryx 52:571-578

Kierulff MCM, Ruiz-Miranda CR, Oliveira PP, Beck BB, Martins A, Dietz JM, Rambaldi DM,
Baker AJ (2012) The Golden lion tamarin Leontopithecus rosalia: a conservation success story.
Int Zoo Yearbook 46:36-45

Langholz J (2005) Seven myths about private protected areas. Parks 15:14-16

Le Roux DS, Ikin K, Lindenmayer DB, Manning AD, Gibbons P (2018) The value of scat-
tered trees for wildlife: contrasting effects of landscape context and tree size. Divers Distrib
24:69-81

Lees A (1995) Innovative partners: the value of nongovernment organizations in establishing and
managing protected areas. In: Mcneely JA (ed) Expanding partnerships in conservation. [IUCN,
USA, pp 188-196

Lima RAF, Mori DP, Pita G et al (2015) How much do we know about the endangered Atlantic
Forest? Reviewing nearly 70 years of information on tree community surveys. Biodivers
Conserv 24:2135-2148

Lima SL, Zollner PA (1996) Towards a behavioral ecology of ecological landscapes. Trends Ecol
Evol 11:131-135


http://reflora.jbrj.gov.br/reflora/floradobrasil/FB128482>
http://reflora.jbrj.gov.br/reflora/floradobrasil/FB128482>

20 Conservation Initiatives in the Brazilian Atlantic Forest 447

Loyola R, Machado N, Vila-Nova D, Martins E, Martinelli G (2014) Areas Prioritérias para
Conservagao e Uso Sustentavel da Flora Brasileira Ameacada de Exting@o. Andrea Jakobsson
Estudio, Instituto de Pesquisas Jardim Botanico, Rio de Janeiro

Loyola R, Machado N, Ribeiro BR, Martins E, Martinelli G (2018) Areas prioritarias para a con-
servacdo da flora endémica do estado do Rio de Janeiro. Instituto de Pesquisas Jardim Botanico
do Rio de Janeiro, Secretaria de Estado do Ambiente, Rio de Janeiro. 60p.

MMA - Ministério do Meio Ambiente (2014) Lista Nacional Oficial de Espécies da Flora
Ameacadas de Extin¢ao. Portaria MMA no 443/2014. http://www.dados.gov.br/dataset/por-
taria_443. Acessed 10 Mar 2019

Manning AD, Gibbons P, Lindenmayer DB (2009) Scattered trees: a complementary strategy
for facilitating adaptive responses to climate change in modified landscapes? J Appl Ecol
46:915-919

Margules CR, Sarkar S (2007) Systematic conservation planning. Cambridge University Press,
Cambridge

Margules CR, Pressey RL (2000) Systematic conservation planning. Nature 405:243-253

Martinelli G, Moraes MA (orgs) (2013). Livro vermelho da flora do Brasil. Andrea Jakobsson
Estudio, Instituto de Pesquisas Jardim Botanico do Rio de Janeiro, Rio de Janeiro. 1100p

Martinelli G, Martins E, Moraes M, Loyola R, Amaro R (2018) Livro Vermelho da Flora Endémica
do Estado do Rio de Janeiro. Andrea Jakobsson Estudio, Instituto de Pesquisas Jardim Botanico
do Rio de Janeiro/ SEA- Secretaria de Estado do Ambiente, Rio de Janeiro

Mech SG, Zollner PA (2002) Using body size to predict perceptual range. Oikos 98:47-52

Mesquita CAB (2014) A natureza como o maior patrimonio: Desafios e perspectivas da conserva-
¢do voluntdria em dreas protegidas privadas no Brasil. Tese de Doutorado, Programa de Pés-
Graduacao em Ciéncias Ambientais e Florestais, Instituto de Florestas, UFRRJ. Seropédica,
Rio de Janeiro, 188p

Mesquita CAB (2004) RPPN da Mata Atlantica: um olhar sobre as reservas particulares dos
corredores de biodiversidade Central e da Serra do Mar. RPPN Mata Atlantica, Vol. 1. Belo
Horizonte. Alianga para a Conservagao da Mata Atlantica. 48p

Mesquita CAB, Leopoldino FS (2002) Incentivando e apoiando criacdo, manejo e integrag@o entre
Reservas Particulares do Patrimdnio Natural (RPPNs). Anais do III Congresso Brasileiro de
Unidades de Conservagdo. Rede Pr6-Unidades de Conservacdo e Fundacdo O Boticdrio de
Protecdo a Natureza. p. 789-798

Mesquita CAB, Vieira MCW (2004) RPPN: Reservas Particulares do Patrimonio Natural da Mata
Atlantica. Sdo Paulo, Conselho Nacional da Reserva da Biosfera da Mata Atlantica. Caderno da
Reserva da Biosfera da Mata Atlantica: série conservacao e areas protegidas, 28. 96p.

Monteiro VF, Paiva PC, Peres-Neto PR (2017) A quantitative framework to estimate the rela-
tive importance of environment, spatial variation and patch connectivity in driving community
composition. J Anim Ecol 86:316-326

Morsello C (2001) Areas protegidas piblicas e privadas: sele¢do e manejo. Annablume: Fapesp,
Sao Paulo. 343p

Muilaert RL, Vancine MH, Bernardo R, Oshima JEF, Sobral-Souza T, Tonetti VR, Niebuhr BB,
Ribeiro MC (2018) Uma nota sobre os limites territoriais da Mata Atlantica. Oecol Autralis
22:302-311

Myers N, Mittermeier RA, Mittermeier CG, Fonseca GAB, Kent J (2000) Biodiversity hotspots for
conservation priorities. Nature 403:853-858

Olden JD, Schooley RL, Monroe JB, Poff NL (2004) Context-dependent perceptual ranges and
their relevance to animal movements in landscapes. J Anim Ecol 73:1190-1194

Oliveira VB, Paglia AP, Fonseca M, Guimardes E (2010) RPPN e biodiversidade: o papel das
reservas particulares na protegdo da biodiversidade da Mata Atlantica. RPPN Mata Atlantica,
Vol. 4. Belo Horizonte: Conservagdo Internacional, Sdo Paulo: Fundacao SOS Mata Atlantica,
Curitiba: The Nature Conservancy. 48p

Oliveira-Filho AT, Fontes MAL (2000) Patterns of floristic differentiation among Atlantic forests
in southeastern Brazil and the influence of climate. Biotropica 32:793-810


http://www.dados.gov.br/dataset/portaria_443
http://www.dados.gov.br/dataset/portaria_443

448 C.E. V. Grelle et al.

Overbeck GE, Bergallo H, Grelle CEV, Freddy Bravo AA, Colli GR, Magnusson WE, Moraes
W, Fernandes GW (2018) Global biodiversity threatened by science budget cuts in Brazil.
Bioscience 68(1):11-12

Pardini R, de A. Bueno A, Gardner TA, Prado PI, Metzger JP (2010) Beyond the Fragmentation
Threshold Hypothesis: Regime Shifts in Biodiversity Across Fragmented Landscapes. PLoS
ONE 5:e13666

Pe’er G, Kramer-Schadt S (2008) Incorporating the perceptual range of animals into connectivity
models. Ecol Model 213:73-85

Pe’er G, Henle K, Dislich C, Frank K (2011) Breaking functional connectivity into components:
a novel approach using an individual-based model, and first outcomes. PLoS One 6:622355

Pinto LP, Bedé LC, Fonseca MT, Lamas IR, Mesquita CAB, Paglia AP, Pinheiro TC, S& MB
(2012) Mata Atlantica. In: Scarano et al (eds) Biomas Brasileiros: Retratos de um pais plural.
Conservagao Internacional e Casa da Palavra, Rio de Janeiro, pp 16-55

Pinto LP, Bedé LC, Paese A, Fonseca MT, Paglia AP, Lamas IR (2006) Mata Atlantica Brasileira:
Os desafios para a conservacao da Biodiverisdade em um hotspot mundial. In: Rocha CFD,
Bergallo HG, Van Sluys M, Alves MAS (orgs) Biologia da Conservagao: Esséncias. Editora
rima. Sdo Carlos/SP, pp 91-118

Pinto LP, Paglia A, Paese A, Fonseca M (2004) O papel das reservas privadas na conservagao da
biodiversidade. In: Castro R, Borges ME (eds) RPPN — Conservagdo em terras privadas: desa-
fios para a sustentabilidade. Memorias do II Congresso Brasileiro de RPPN. Edi¢oes CNRPPN,
Planaltina do Parand, PR, pp 14-27

Pinto MP, Grelle CEV (2009) Reserve selection and persistence: complementing the existing
Atlantic Forest reserve system. Biodivers Conserv 18:957-968

Pougy N, Martins E, Verdi M, Fernandez E, Loyola R, Silveira-Filho TB, Martinelli G (2018)
Plano de Acdo Nacional para Conservagdo da Flora Endémica Ameagada de Extin¢do do
Estado do Rio de Janeiro. Secretaria de Estado do Ambiente-SEA, Andrea Jakobsson Estudio,
Rio de Janeiro, 80 p

Prevedello JA, Vieira MV (2010) Plantation rows as dispersal routes: A test with didelphid marsu-
pials in the Atlantic Forest, Brazil. Biol Conserv 143:131-135

Prevedello JA, Forero-Medina G, Vieira MV (2010) Movement behaviour within and beyond per-
ceptual ranges in three small mammals: effects of matrix type and body mass. J Anim Ecol
79:1315-1323

Prevedello JA, Forero-Medina G, Vieira MV (2011) Does land use affect perceptual range?
Evidence from two marsupials of the Atlantic Forest. J Zool 284:53-59

Prevedello JA, Almeida-Gomes M, Lindenmayer DB (2018) The importance of scattered trees for
biodiversity conservation: a global meta-analysis. J Appl Ecol 55:205-214

Rambaldi DM, Fernandes RV, Schmidt MAR (2005) Private protected areas and their key role in
the conservation of the Atlantic Forest biodiversity hotspot Brazil. Parks 15:30-38

Rezende CL, Scarano FR, Assad ED, Joly CA, Metzger JP, Strassburg BBN, Tabarelli M, Fonseca
GA, Mittermeier RA (2018) From hotspot to hopespot: an opportunity for the Brazilian Atlantic
Forest. Perspect Ecol Conserv 16:208-214

Rocha CFD, Bergallo HG, Van Sluys M, Alves MAS, Jenkins C (2006) Corredores Ecolégicos
e Conservacio: um Estudo de Caso na Mata Atlantica. In: Rocha CFD, Bergallo, HG, van
Sluys M, Alves MAS (orgs) Biologia da Conservagdo: Esséncias. Editora rima. Sdo Carlos/
SP, pp 317-342

Rosa P, Baez C, Martins E, Martinelli G (2018) Guia Procura-se: flora endémica do Estado do Rio
de Janeiro. Instituto de Pesquisas Jardim Botanico do Rio de. Janeiro, Graficci, Rio de Janeiro.
200 p

Roque FDO, Menezes JES, Northfield T, Ochoa-Quintero JM, Campbell V, Laurance WF (2018)
Warning signals of biodiversity collapse across gradients of tropical forest loss. Scientific
Reports 8:1622

Scarano F (2017) Ecosystem-based adaptation to climate change: concept, scalability and a role
for conservation science. Perspect Ecol Conserv 15:65-73



20 Conservation Initiatives in the Brazilian Atlantic Forest 449

Schooley RL, Branch LC (2005) Limited perceptual range and anemotaxis in marsh rice rats
Oryzomys palustris. Acta Theriol 50:59-66

Seddon PJ, Armstrong DP, Maloney RF (2007) Developing the science of reintroduction biology.
Conserv Biol 21:303-312

Sobral M, Stehmann JR (2009) An analysis of new Angiosperm species discoveries in Brazil
(1990-20006). Taxon 58:227-232

SOS Mata Atlantica and INPE (2017) Atlas dos remanescentes florestais da Mata Atlantica:
periodo 2015-2018. SOS Mata Atlantica and INPE, Sao Paulo

Sozio G, Mortelliti A, Boitani L (2013) Mice on the move: wheat rows as a means to increase
permeability in agricultural landscapes. Biol Conserv 165:198-202

Staddon P, Lindo Z, Crittenden PD, Gilbert F, Gonzalez A (2010) Connectivity, non-random
extinction and ecosystem function in experimental metacommunities. Ecol Lett 13:543-552

Strassburg BBN, Beyer HL, Crouzeilles R, Iribarrem A, Barros F, de Siqueira MF, Sanchez-
Tapia A, Balmford A, Sansevero JBB, Brancalion PHS, Broadbent EN, Chazdon RL, Filho
AO, Gardner TA, Gordon A, Latawiec A, Loyola R, Metzger JP, Mills M, Possingham HP,
Rodrigues RR, Scaramuzza CA d M, Scarano FR, Tambosi L, Uriarte M (2019) Strategic
approaches to restoring ecosystems can triple conservation gains and halve costs. Nat Ecol
Evol 3:62-70

Tallis H, Kareiva P, Marvier M, Chang A (2008) An ecosystem services framework to sup-
port both practical conservation and economic development. Proc Natl Acad Sci U S A
105:9457-9464

Taylor PD, Fahrig L, Henein K, Merriam G (1993) Connectivity is a vital element of landscape
structure. Oikos 68:571-573

Thompson PL, Rayfield B, Gonzalez A (2017) Loss of habitat and connectivity erodes spe-
cies diversity, ecosystem functioning, and stability in metacommunity networks. Ecography
40:98-108

Vieira MCW, Silva JEL, Silva MCL (2004) O papel das RPPN na conservacdo de ecossistemas e
na sua restauracao. In: Mesquita CAB, e Vieira MCW (eds) RPPN: Reservas Particulares do
Patrimonio Natural da Mata Atlantica, Sdo Paulo, Conselho Nacional da Reserva da Biosfera
da Mata Atlantica, Série Conservacio e Areas Protegidas, vol 28. Caderno da Reserva da
Biosfera da Mata Atlantica, pp 35-40

Vuilleumier S, Perrin N (2006) Effects of cognitive abilities on metapopulation connectivity. Oikos
113:139-147

WWF (2018) Financiamento piblico em meio ambiente: um balanco da década e perspec-
tivas. Report available in: https://www.wwf.org.br/informacoes/noticias_meio_ambiente_e_
natureza/?63822/uniao-estados-municipios-orcamento-meio-ambiente

Zollner PA (2000) Comparing the landscape level perceptual abilities of forest sciurids in frag-
mented agricultural landscapes. Landsc Ecol 15:523-533

Zollner PA, Lima SL (1997) Landscape-level perceptual abilities in white-footed mice: perceptual
range and the detection of forested habitat. Oikos 80:51-60

Zollner PA, Lima SL (1999) Search strategies for landscape-level interpatch movements. Ecology
80:1019-1030

Zwiener VP, Padial AA, Marques MCM, Faleiro FV, Loyola R, Peterson AT (2017) Planning for
conservation and restoration under climate and land use change in the Brazilian Atlantic Forest.
Divers Distrib:1-12


https://www.wwf.org.br/informacoes/noticias_meio_ambiente_e_natureza/?63822/uniao-estados-municipios-orcamento-meio-ambiente
https://www.wwf.org.br/informacoes/noticias_meio_ambiente_e_natureza/?63822/uniao-estados-municipios-orcamento-meio-ambiente

	Contents
	Part IV: Opportunities
	Chapter 20: Conservation Initiatives in the Brazilian Atlantic Forest
	20.1 Introduction
	20.2 Priority Areas for Biodiversity Conservation in the Brazilian Atlantic Forest
	20.2.1 Participatory Process
	20.2.2 Step I: Assessment of the Previous Priority Area Update
	20.2.3 Step II: Definition of Targets and Goals
	20.2.4 Step III: Definition of the Cost Layer
	20.2.5 Step IV: Definition of the Opportunity Layer
	20.2.6 Step V: Definition of Priority Areas and Actions for the Conservation of Brazilian Atlantic Forest Biodiversity

	20.3 Outcomes of the Participatory Process
	20.4 The Brazilian National Centre for Flora Conservation (CNCFlora in the Portuguese Acronym)
	20.4.1 Priority Areas for Plant Conservation and National Actions Plans
	20.4.2 Current and Prospective Contributions

	20.5 Private Protected Areas as Biome-Scale Strategy
	20.5.1 RPPNs in the Atlantic Forest

	20.6 NGO SOS Mata Atlântica
	20.7 Academic Actions
	20.7.1 Reintroduction of Vertebrate Populations in the Atlantic Forest Biome

	20.8 Landscape Connectivity and Perceptual Ranges
	20.9 Concluding Remarks
	References



