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Abstract The Brazilian Atlantic Forest is a highly threatened biodiversity hotspot that
has been the subject of several complementary conservation assessments and priority-
setting initiatives in the last 30 years. Results of these initiatives have relied on distinct
types of distribution data for biodiversity features and differ in the objectivity and
repeatability of their methodologies. Here we refine earlier priority-setting exercises using
the key biodiversity areas (KBA) approach. We evaluate how well these KBAs are
represented in the existing protected areas system, prioritize among them, and analyze
critical aspects of the KBA methodology in the Brazilian Atlantic Forest context, such as
its ability to guide specific conservation strategies. Building upon an extensive database
with 1,636 species records and 122 previously identified Important Bird Areas, we dem-
onstrate that conservation assessments in highly fragmented landscapes may be benefited
by high resolution species data as is required by the KBA process. We identify 538 KBAs
for 141 globally threatened vertebrate species. Prioritizing among these KBA, we highlight
the 24 most irreplaceable sites for terrestrial vertebrate species conservation in the Atlantic
Forest, based on existing data.

Keywords Atlantic forest - Brazil - Conservation assessment - Conservation
priority-setting - Key biodiversity areas - Important bird areas

A. Paese ((X)) - A. Paglia - L. P. Pinto - M. Fonseca - R. Sposito
Conservagdo Internacional, Av. Getilio Vargas 1300, 7 andar, MG, Belo Horizonte 30112-021, Brazil
e-mail: adripaese @gmail.com

M. N. Foster
Conservation International, 2011 Crystal Drive, Suite 500, Arlington, VA 22202, USA

A. Paese

Programa de Pds Graduacdo em Biodiversidade Tropical, Universidade Federal do Amapa, Rod.
Juscelino Kubitscheck, km 1, Macapa, AP 68900-280, Brazil

Published online: 03 August 2010 @ Springer



Biodivers Conserv

Introduction

The Brazilian Atlantic Forest has been the subject of several complementary conservation
assessments and priority-setting initiatives for almost 30 years, as a reflection of the level
of human activity affecting the biome, the growing involvement of academic, govern-
mental and non-profit conservation organizations and the quality and quantity of the data
that have become available. At the global level, the Atlantic Forest has been identified as
one of the world’s biodiversity hotspots, based on a quantification of threats, associated to
estimated numbers of endemic plant species (Myers et al. 2000). Within the Atlantic Forest
hotspot, coarse-scale conservation priorities have been identified based on centers of
endemism for various taxa (Kinzey 1982; Silva et al. 2004) and the definition of biodi-
versity corridors (Ayres et al. 2005). Finer-scale priority areas for conservation and res-
toration have been identified for a number of Brazilian biomes (CI-Brasil et al. 2000;
MMA 2007) and several states (Tabarelli and Silva 2002; Drummond et al. 2005;
Rodrigues et al. 2008) in a series of expert-based workshops, which have utilized databases
on a wide range of taxonomic groups, ecological, and socio-economic variables. In the
absence of comprehensive data on species distributions, some conservation assessments
have focused on single taxonomic groups (Harris et al. 2005; Bencke et al. 2006) or on
detailed descriptions of the remaining forest spatial patterns (Ribeiro et al. 2009).

Results of the above conservation assessments have guided species inventories, the
creation of protected areas (Timmers 2006, Ministry of Environment Act No. 126 of May
27th 2004), and have directly influenced public policies regulating the suppression of
native vegetation and land cover change (Sdo Paulo, RESOLUCAO SMA-15 of March
13th 2008). However, they are rarely utilized without further local biodiversity investi-
gations, due to the coarse scale at which they are presented.

Here, we advocate that in biologically rich and highly fragmented landscapes, con-
servation planning and implementation may benefit from high resolution biodiversity data,
which may minimize commission errors—the probability of indicating a site where there is
no actual evidence of the biodiversity features (e.g. species assemblages, populations,
vegetation types) to be conserved (Rondinini et al. 2006). Commission errors in conser-
vation planning data may lead to species® extinction (Brooks et al. 2004), and to the
misdirection of conservation resources and efforts to places where the biodiversity features
do not actually occur. Most of the previous initiatives in the Atlantic Forest do not inform
the precise locations for public or private protected areas creation or forest restoration
projects, requiring further investigation before any conservation action is taken.

The key biodiversity areas (KBA) methodology has been developed to identify globally
important sites for biodiversity conservation, using quantitative and transparent criteria and
thresholds. KBA are sites of global significance for biodiversity conservation that are large
enough or sufficiently interconnected to support populations of the globally threatened
species for which they are important (Eken et al. 2004). By requiring the documented
presence of a target species at a particular site to trigger KBA status, (species distribution
data at high spatial resolution) this approach minimizes commission errors in conservation
planning. The KBA approach builds on the Important Bird Areas framework (Birdlife
International 2004, 2006) and is being implemented in many countries to date. The KBA
criteria and thresholds need to be tested in different biomes (terrestrial and aquatic) and in
regions having varying degrees of habitat fragmentation and land management (Eken et al.
2004, Langhammer et al. 2007).

We have three objectives. First, we apply the key biodiversity area methodology (Eken
et al. 2004; Langhammer et al. 2007) for identifying fine-scale sites of global conservation
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importance for terrestrial vertebrate species in the biologically rich and highly fragmented
Atlantic Forest of Brazil. Second, we evaluate how identified KBAs are represented in the
existing protected areas system and, prioritize among the KBAs for conservation action.
Finally, we evaluate the utility of the KBA methodology, including its effectiveness in
guiding conservation priorities in the region.

Materials and methods

Our study area is the original extent of the Atlantic Forest, as it is defined in the Brazilian
legislation (Federal Decree No. 750/93 and Atlantic Forest law No. 11428, of December
22, 2006). Within the borders of Brazil, the original extent of the Atlantic Forest
approximated 13.5 million ha (Hirota 2003) distributed across 27° of latitude and 17
Brazilian states.

A long history of intensive land use (Hirota 2003) combined with a heterogeneous
physical geography has affected the distribution of the remaining biodiversity in the
Atlantic Forest (Tabarelli et al. 2005; Rodrigues et al. 2009). Today, the remaining native
vegetation covers from 11.4 to 16% of its original extent, with 80% of forest fragments not
greater than 50 ha (Ribeiro et al. 2009). The largest forest patches are located in the states
of Santa Catarina, Parand, Sdo Paulo and Rio de Janeiro, in the mountain region of Serra do
Mar (Galindo-Leal and Camara 2003; Ribeiro et al. 2009).

The key biodiversity areas methodology
Identification

KBA are identified using globally standard criteria and thresholds to species and sites
vulnerability and irreplaceability (Margules and Pressey 2000). KBA are identified based
on the confirmed presence of (1) globally threatened species, (2) restricted-range species,
(3) congregations of species that concentrate at particular sites during some stage in their
life cycle, and (4) biome-restricted species assemblages (Eken et al. 2004). The first of
these four criteria, the confirmed presence of globally threatened species, addresses vul-
nerability (conservation options in time), while the latter three cover different components
of irreplaceability (conservation options in space) (Margules and Pressey 2000).

This work is an initial assessment that tests the application of the vulnerability criterion
(the confirmed presence of globally threatened species) to KBA identification. This criterion
is likely to capture most KBAs in the Atlantic Forest and is the most urgent to address due to
the elevated numbers of globally threatened species in the region—at least 187 animal taxa,
representing 52 percent of all threatened fauna in Brazil, listed by IUCN (2008).

Thresholds for KBA identification were defined based on the confirmed presence of at
least one globally threatened species, according to the IUCN Red List. Although a
threshold of 10 pairs or 30 individuals is suggested when applying the first KBA criteria for
species classified as ‘vulnerable’ (Langhammer et al. 2007), due to the lack of information
on species abundance, we considered the confirmed occurrence of a species in any category
as sufficient to trigger KBA identification.

The IUCN Red List is one of the most important information sources about the con-
servation status of the world’s fauna and flora worldwide, and is used as a planning tool for
national and international conservation and research strategies (Girdenfors et al. 2001;
Butchart 2003; Lamoreux et al. 2003; Miller et al. 2006).
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The KBA methodology was developed to support the Programme of Work on Protected
Areas of the Convention on Biological Diversity (CDB) fulfill its mandate of a global gap
analysis on the existing protected areas system, so it utilizes the IUCN Red List as a
standard tool. Since it was our intention to contribute to this global evaluation process, we
have adopted the IUCN Red List as a tool for KBA identification in the Atlantic Forest.
However, planning for the expansion and reinforcement of the existing protected system in
Brazil and further refinements of the KBA process in the Atlantic Forest may benefit from
the consideration of the National Red List of Threatened Species. The inclusion of the
Brazilian List of Threatened Species may increase local stakeholders participation over the
KBA identification process and ensure that species that are regionally secure but locally
threatened are not excluded from the prioritization process.

Species data

We employed an extensive database on species distribution, with 1,636 species records at
various spatial resolutions, which comprised of point data for 141 globally threatened
terrestrial vertebrates: 20 amphibians, 14 reptiles, 69 birds, 38 mammals, representing all
critically endangered (CR) (n = 27), endangered (EN) (n = 36) and vulnerable (VU)
(n = 78) terrestrial vertebrate species, occurring in the Atlantic Forest, according to the
TUCN Red List (IUCN 2007) (Fig. 1).

Species occurrence data were compiled from primary literature, scientific reports and
museum records. Points were reviewed by specialists, in order to update historical records
to the species current extents. Birds occurrence data were obtained from Silva et al. (2002),
Cordeiro (2003), Roda (2004), Bencke et al. (2006). Primates data were obtained from
BDGEOPRIM database (Hirsch 2003), reviewed by specialists, Marcelino and Marini-
Filho (2003), Jerusalinsky et al. (2006). Polygons for other mammal species were obtained
from Pedro and Aguiar (1998), Pinheiro et al. (2004). Amphibians extent of occurrences
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Fig. 1 Number of species employed in KBA identification, their threatened status (IUCN 2006) and
taxonomic groups
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were estimated using point data by Silvano and Pimenta (non published data), Verdade and
Rodrigues (2003). Reptiles extents of occurrences were obtained the same way, based on
point records for these species were compiled by Rocha and Sluys (non published data),
Rocha (1999), Drummond (2002).

Municipality heads represented 21% of the geographic coordinates in the database.
They were filtered and excluded from the analysis using a map of estimated urban areas of
Brazilian cities (IBGE 2003; Miranda et al. 2005). Point localities that represented his-
torical data were reviewed by specialists to update the records to their current locations.

Delineation

Delineation is an important step of the KBA process as it provides quantitative measures of
the areas where conservation actions may be implemented and facilitates communication
with stakeholders and donors. KBA delineation is still unresolved in many regions due to
the application of globally standardized criteria to landscapes where habitat patters man-
ifest in very different spatial scales. In the Atlantic Forest, a great number of species is
dependent on habitat configuration and landscape connectivity due to the fine scale of
habitat fragmentation. Planning for these species persistence would require that spatial
scale and habitat connectivity issues, such as the identification of a constellation of
functionally connected habitat fragments, were considered in the KBA delineation process.

In a first step towards this goal we have focused on the identification of continuous
habitat patches where the species had been recorded, based on a number of contextual
layers and following expert’s knowledge and descriptions of the species current distribu-
tions. The most important data layers used in this refinement process were vegetation cover
(Fundacdo SOS Mata Atlantica and Instituto Nacional de Pesquisas Espaciais 2002;
Landau et al. 2002; Probio 2007), protected areas, topographic and elevation maps
(CI-Brasil et al. 2000). This initiative represents per se, a refinement to previous conser-
vation assessments in the region and may be complemented with data on ecology and
behavior of the taxa considered in the KBA identification process, as they become
available.

Prioritization

Once identified, KBA were prioritized, based on a combination of three criteria: irre-
placeability, vulnerability, and species-based vulnerability. Irreplaceability reflects the
spatial options for conserving the species occurring in that KBA (Pressey et al. 1993;
Carwardine et al. 2007, Langhammer et al. 2007). In the prioritization framework, KBA
irreplaceability was ranked as: “extreme” if at least one trigger species is restricted to the
site; “high”, if at least one species triggering a KBA occur in two to four other sites; and
low, if all species present in the site were also present in more than four other sites. Site
vulnerability was considered either low if a site is completely within a strictly protected
area, or high if it is not currently protected as a strictly protected area. A species-based
vulnerability score was assigned to a key biodiversity area based on the global threat status
of trigger species, following the [IUCN Red List. Species-based vulnerability was assigned
as high if a site holds at least one critically endangered (CR) or endangered species (EN)
species, and low if it is home of vulnerable (VU) species. The classification of a site as
vulnerable due to the presence of a threatened species intends to reflect the reduced
temporal options for conserving the species occurring in that site.
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Results

We identified 538 key biodiversity areas in the Atlantic Forest by applying the vulnera-
bility criteria (occurrence of globally threatened species). With regards to the number of
species triggering KBA, the great majority of KBA (407 or 75.65%) were identified for a
single species. 128 (23.79%) KBA were triggered by two or more species and three by
more than 20 species (Fig. 2).

479 KBAs were classified as with low irreplaceability, meaning that more than four
spatial options are available for conserving all the species occurring in these sites. The
majority of KBAs with low irreplaceability (66%) were triggered by an endangered or
critically endangered species (Fig. 3a). 57 KBAs were classified as highly irreplaceable,
meaning that at least one species occurring in these sites also occur in two to four other
sites. The great majority of highly irreplaceable KBAs (82%) are highly vulnerable due to
the presence of an endangered or critically endangered species (Fig. 3b).

A particularly important result of the KBA process in the Atlantic Forest was the
identification of 24 KBAs that hold the only record of a globally threatened species
(Table 1). These sites, with irreplaceability ranked as extreme, represent the only spatial
option for preventing the imminent global extinction of 35 terrestrial vertebrate species
(Fig. 3c). 87.5% of the KBA ranked as extremely irreplaceable were triggered by one
endangered or critically endangered species.

By overlaying the identified KBAs with strictly protected areas boundaries we were able
to determine that only 98 KBAs are currently protected and 440 KBA are not covered by
the current strictly protected areas system. The majority of KBAs classified as highly
irreplaceable (n = 42) are also not protected. Of the 24 extremely irreplaceable KBAs, 14
(4%) are not completely within any strictly protected area’s boundaries, leaving 14
globally threatened species and the last spatial option for conserving them under great
threat.
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Fig. 2 Distribution frequency of number of species in KBA

@ Springer



Biodivers Conserv

(a) / r\,.\‘ (b) 7 2

o o
Irreplaceability mn:"“:’d Site vulnerability S Irreplaceability msh'l’:;“ Site vulnerability
High Low Ny Figh Low
e Hgh - + Yo High . +
Low o - Low a -
-0 0 1] 400 k=
N S I —

(C) / / "\—"\ [ states borders
/ ¢ i}s I Atiantic Forest original extent

1. Serma do Baturite Baturiensiz | Pyrix
2 Serra de

3. Santans Farms - Merulacis sfresemanni
4

5 Sooretamal Linhares - Dasypops schichi
6. Santa Teresa and Bickogical i .
Euparkarels trcactils

7. Mimosa do Sl - Egparkerells obusta
8. Montainous region of Rio de Janeiro Stabe - Calyptusa cristata / Thuca condita

% 0 P
10, M Forest-

" Park . Holoaden bradel ol
12. Morro do Ferro (Pogos de Caldas) - Phyllomedusa aysaye

12, Serma da yifngr dos Rlels -

14. Satra do Mar State Park (Nuckeo Caraguatatuba | Cubatly | S Sebastio | Picinguaba) -
sore scakps /Pl %

15 Serra do Mar State Park (Nuckeo Santa Virgisia ) - Monodwiphis rubica / Monodelphis thersss /
Monodedphis unistriata. -

15. Mhabela State Park Sai
17 Archipsiago of Alcarazes - Scinax akatraz | Botfhwops skt
18. Santo Andre - Hypsboss cymbakim
198, Bha da Queimada Grande - Sothmps insuiavia | Dipsas aibifons cavalbeni
of Rk cipality - Macico Flocestal de Paranapiscaba -

0

Licyhiz atraverder
21. Superagui Natianal Park - Leontopthecus caissara
22, Joinvile {cood. Sede municipal) - Histionus aleeus
2. Sertho - Melanophvyniscus devincenzi

4550 Loutengo do Sul - Anzoleps undulstug

Fig. 3 KBAs classification according to site irreplaceability, site vulnerability, and species based
vulnerability. KBA with irreplaceability ranked as: a low, b high, and ¢ extreme

@ Springer



Biodivers Conserv

10.112Y[DADD
pa1odjoad JoN MDD omdoy  suo.fiqp svsdiq/suvmsul sdodyiog 61 Jpueln) epewran() ep ey[|
payoojoad JoN ) uerqydury wnpquikd spoqisd gy 81 Ipuy OjuES
paroajoxd 10N DD mdayueiquydury 2041020 $AOAYI0GZDAIDIID XDUIDS L1 sazeneoly jo oSepadiyory
w1 IIxXOUL
Ppa109301g NA/DA omdex/rewrwelN psnpawopLpy/isvuwioyy sCwoplyg 91 Jred 91e1S eroqey[y
/Tewrewr DIDLUSIUN S1Yd]2POUOIN/DS2121)
Pa109101g NA/QA/QA  /[eUIUe/[RWWeA swydjapouop/wpign. srydjapouopy ST (eruISIIA BIUBS) IR 91RIS JIRJA Op BIIDS
uerqryduwre snonuvy snuanisyd/sdojpas (eqen3urdIj/oeNseqas oes
Pa109301q NA/QA/OA  /TeuIet/[ewwey suydjapouop/xa.tos swdjapouopy y1 Joereqn)/eqniejenseIe))) dIed 91elS JeJA Op BlIog
payo9jo1d JON NA png SOJOUOLYILID DIOAIIIULIOL] €1 s1oy sop eiSuy/Ajered/eureooq ep elog
pa199joid JoN MO ueiqrydury advadkp vsnpawog{yg 1 (sepreD ap s030q) 0119, Op OO
uerqrydure 10YPAIDD
paida101d NH/4D uerqrydury S12]00WSDIY/19pVAq UIPDOJOH 11 JIed [euonieN erenel]
Pa1oaloIg NA uerqrydury 1524008 SMuUIDIDSKY J 01 15910, [RUONIEN IOIARY OLIBJA
pa1oajoxd JoN D png S1D401I1] DAOAIIIULIOL] 6 OLL] 0qeD 9p BY[] PUB BQRQUIBSSBIA] 1B S BSUNSIY
parodjoxd JoN NARD png pIpu0d PNl /wIVIsLd LamdSp) 8 9)BIS OIIoUE[ 9P OTY JO UOISAI SNOUTBIUOIA
pa1oajoad JoN NA uerqrydury pysnqo. vjjadayiodnzg L NS Op OSOWIN
p)k100p11) 9AIASY [Bo1S0[0Ig YISy 0Isn3ny
Pa1odl01g NA ueiquudwy  pyjauyindng/sap1osiafjo sniy1ais0jo) 9 BSAIQ[, BIURS
Pa199301g nA uerquydury wo.1yos sdodqsoq S SQIBYUI]/BWE)AI00S
Pa19930I1d NA omdoy DIDINIYUIP 2UO0]IYI0IL) ¥ QATISY 9JBALLJ [90BIOA 0BIRISH
payo9j01d JON D png WUDWIIS IS SIXDINIDP ¢ uie,j euejues
paro9joid JoN NI ueiquydury sisuadpnduvivw auliydojopy z equejery pue oadenSueIey op BLIOS
sn3oad1as14s
pa1odjoxd JoN MD/NA puquueiquudwry  panyilg/sisuainipg auliydojapy I Qunjeg Op BLIRS
Annqessurna  (L00T NOND (o¢ 31
AUS  smess jeary, dnoi3 orwouoxe], saroads 103311, pquinu A1 v

Qwanxa se payuel Ajjiqease[donr yim ygy Suleddm sooads T dqe],

pringer

Qs



Biodivers Conserv

pa199jo1d J0N nA omdoy smppun sidajosiuy v [nS op 03uaIno| oes
pa1oajoxd JoN N4 ueiqudwy nzuaou1n2p snosuliydounjapy %4 [SJEIREIN
payo9j01d JON NA WA SNU2IID SNIONSIE w J[[IAUIOf
Pa19930Ig MO [ewweA pADSSIDI sN22YI1dOJUOIT 1z eare Surpunolns pue yied [euoneN Ingeradng
eqeoerdeuereq op [€ISIO[]
pa3odo1d JoN NA omdoy d2ju2ap.p swydory 0z odep/Anedoiunw opueln) oeIaqry JO SUSWSEI) 1SAI0
Anpqessurna - (L00Z NOND (o¢ 31

AUS  smyess jeary, dnoi3 orwouoxe], soroads 10331,  Iequunu 9)IS v

panunuod | J[qe],

pringer

As



Biodivers Conserv

Discussion and conclusions

Previous conservation assessments and priority setting initiatives in the Atlantic Forest have
relied on different types of distribution data for biodiversity features, such as coarse scale
species (Kinzey 1982; Silva et al. 2004) or vegetation maps (Rodrigues et al. 2008). Others
have largely relied on non-published biodiversity data, leading to results that cannot be easily
replicated (CI-Brasil et al. 2000; Tabarelli and Silva 2002; Drummond et al. 2005). Some
works have considered species richness alone as a criterion to prioritizing among sites (Harris
et al. 2005), and most of them, exceptionally Paglia et al. (2004) and MMA (2007), have not
considered species representation in protected areas that already exist or the spatial or tem-
poral options for biodiversity conservation (Margules and Pressey 2000).

We refine earlier priority setting initiatives in the Atlantic Forest by providing transparent,
replicable measures for the application of conservation resources. The aim of our analysis was
to test the KBA criteria and thresholds for highly fragmented biodiversity hotspot where an
approach that minimizes commission errors is highly desirable. Results of individual species
or taxonomic groups surveys illustrate the extreme threat to the Atlantic Forest biodiversity.
Jerusalinsky et al. (2006) described the occurrence of an endangered species (Callicebus
coimbrai) in forest fragments as small as 3 ha in Bahia and Sergipe states; Roda (2004) found
20 globally threatened bird species in forest fragments as small as 8.5 ha in the Brazilian
Northeast; and Pinto and Bede (2006), reported the occurrence of 20 globally threatened
species in a single forest fragment (<1,000 ha) in private property in Northeastern Minas
Gerais state. Building on these individual works on single species or taxonomic groups and
distributional data compiled from primary literature, scientific reports and museum records
we have compiled a comprehensive database that systematically depicts the vulnerability and
irreplaceability of KBA in the Atlantic Forest.

The Atlantic Forest holds an overwhelmingly high number of KBA (n = 538), most of
them triggered by an endangered or critically endangered species. Although the great
majority of identified KBA (n = 407) are triggered by only one globally threatened spe-
cies, we have also found forest fragments with species numbers as high as 24 species
(Sooretama Biological Reserve and adjacent forest fragments in Linhares, Espirito Santo).
This skewed distribution of species in KBA reveals spatial and temporal sampling biases,
which in turn indicates omission errors in KBA identification. Sampling biases have been
observed in other species databases in Brazil, and result from the fact that the available
data were not primarily collected with the objective of informing conservation planning
(Rodrigues et al. 2008).

Recent efforts to compile large databases on species distribution are now taking place in
the Atlantic Forest. A plants database with approximately 50,000 records for 3,000 species
of bromeliads and vascular plants is currently being built (e.g. Stehmann et al. 2008). In
hotspots with fewer remaining habitat patches, such as the Eastern Arcs and Coastal
Forests of East Africa, as other taxonomic groups were included in the KBA identification
process, the total number of KBA (n = 160) quickly stabilized as most remaining forest
patches are identified for KBA (Conservation International and International Centre of
Insect Physiology and Ecology 2003). In the Atlantic Forest, due to the immense number
of forest patches, we foresee overall an increase in KBA numbers as databases continue to
be built, as species inventories progress, as national and states threatened species lists and
other criteria are incorporated into KBA identification process. As a result of incorporating
this database into the KBA process, omission errors may be reduced and small forest
fragments that are not usually the focus of vertebrate species inventories may be high-
lighted as conservation priorities.
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The application of criteria two, three and four into the KBA identification process, the
inclusion of restricted ranges, congregatory species and biome-restricted assemblages, may
result in a better representation of these taxonomic groups. While the vulnerability criteria
is mostly based on published data on species distribution, the inclusion of restricted ranges
and congregatory species may require a broader review of specialists.

Despite the high number of protected areas in the region, most KBAs identified in this work
are not strictly protected. A closer look at strictly protected areas in the Atlantic Forest reveals
that ~60% are not fully implemented due to a lack of financial resources, management plans,
problems related to land tenure documentation (Fonseca et al. 1997; Rylands et al. 2004).
Strictly PAs cover from 17.7 (calculated here) to 7.7% of the remaining native vegetation
total area (Schmitt et al. 2009). A more realistic approach to assessing site vulnerability in
KBA prioritization, which could be explored in future work, would also consider these
aspects of protected area management effectiveness and implementation.

The indication of the 24 most irreplaceable sites for terrestrial vertebrate species con-
servation is an important result of KBA prioritization. Fourteen of the most irreplaceable
sites for conservation in the Atlantic Forest are not currently protected. Urgent protection
of these sites will require the joint effort of land owners, local stakeholders and govern-
ment. The ‘Brazilian Alliance for Zero Extinction—BAZE’ is an initiative to identify,
delineate and protect the most irreplaceable sites where globally and/or nationally threa-
tened species occurring in Brazil and may benefit from the data generated in this work.
BAZE builds from the baseline laid by the global Alliance for Zero Extinction (AZE)
(www.zeroextinction.org), which is an alliance of over 60 organizations that attempt to
identify the last remaining sites for EN or CR species.

So far, results of KBAs analysis have helped locate sites for protected areas creation in the
Atlantic Forest of Southern Bahia State, Brazil (Timmers 2006), demonstrating that the
utilization of transparent and quantitative criteria conservation priority areas identification
may facilitate the engagement of local stakeholders in different steps of the implementation
processes as suggested by Pressey and Botrill (2008); Lovejoy (2009) and Knight et al.
(2008).

While the very detailed results of this work represent a valuable and consistent con-
tribution to conservation actions in the Atlantic Forest, larger scale conservation planning
and implementation are needed to ensure long-term persistence of these species in the
region (Knight et al. 2007). The KBA approach provides transparent data for the precise
application of conservation resources orienting private reserves, public protected areas
creation and fine scale forest restoration initiatives. A complementary landscape scale
approach (Didier et al. 2009) would benefit a broader array of generalists and widespread
species while taking into account landscape connectivity issues, landscape change, socio-
environmental drivers of land use change and conservation opportunity costs.

As useful first step to more integrated conservation planning the aim of our analysis was
to test the KBA criteria and thresholds for highly fragmented biodiversity hotspot where an
approach that minimizes commission errors is highly desirable. Outcomes of this study
could be useful for leveraging funds, drawing attention and focusing efforts to the most
urgent and irreplaceable sites for conservation while providing a base line for future
biodiversity monitoring in the Atlantic Forest.
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