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by two to three onders of magnitsde (3], with
substantial detrimental secietl and ecomomic
consaquences (4. In reeponse i this cnsis, 193
parties & the Convention on Biolegical Diversity
{CBD; adopid 1992) agood "0 achieve by
2010 a s gnificant roduction of the cument mie of
hindiversity loss at the global, regional, and na-
tiomal level as a contribution to poverty alle-
wiation and to the henefit of all life on Earth™ (5).
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Protected areas as a goal.
How many protected areas?
Protected areas and networks.

Two paradigms have been used in strategies for
protected areas:

Theory of Island Biogeography.

Landscape Ecology: functional connectivity.
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Effectiveness of a reserve network for the conservation
of the endemic marsupial Micoureus travassosi in
Atlantic Forest remnants in southeastern Brazil
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T h e answer can b eo btal ne d Is the Atlantic Forest protected area network efficient

in maintaining viable populations of Brachyteles
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Fig. 1 Protected areas (black polygons) encompassed within the geographic range of the northern muriqui
B. hypoxanthus in the Atlantic Forest

Brito, Grelle & Boubli (2008)



Zi%y

¢

WG Servival sl Genetie llnuahl\nlly

l Fire wih Doenc Scovnrio

| Beschee, Ducesc, od Fue ‘uvug’
W% Survival Oaly -
- Fae with Drasse Scenanie i

_| bue Scoveen

B D Scesario

| Beavire Scxronn

Fowest Deborr meivinnurn sces roguibamsat abvve S00m akinak

Fig. 3. Key forest patches
meeting the minimum area
requirements that could
support a population of
golden-headed lion tamarins at
medium density with a 98%
probability of survival for 100
years and 98% of its original
genetic heterozygosity at
baseline with no catastrophes
and with a risk of disease, fire,
and disease with fire, A,
depicts key patches
considering all forest cover
within the patch while B.
depicts key patches after all
forest above 500m was
removed from patches,

Zeigler et al. (2010)




Graph Theory can be used for study of functional
connectivity.

Forero-Medina & Vieira 2007



 In the graph theoretical model (Urban & Keitt 2001),
there must be links between nodes. Every node must be
reachable from some other node in order to represent a
graph, otherwise a graph unconnected may consist of

several subgraphs.

Urban, D.L. & Keitt, T.H. (2001) Landscape connectivity: A Graph-theoretic
perspective. Ecology -
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Spool and line method to find perceptual range of
Atlantic forest marsupials.




Estatistica
: Ve'_[or circular para
d|re0|_onal testar se
pre_domlnante: caminhos sao
coincide com resultados de
veto[ 1, rpas “random walks”
_nzfo r_\a ou estdo de
e_VIdenCIa de ‘ ‘ fato com viés
orientacao real direcional

Vetor direcional predominante:
animal orientado ao
remanescente!
100 m

S % a1

S At TN I ol TNy IR el Ty I i ol TRy R el TN S i il T



Journal of Tropical Ecology (2009} 25:53—-62. Copyright © 2008 Cambridge University Press
doi: 10,101 7/5026A46 7408005543 Printed in the United Kingdom

Perception of a fragmented landscape by neotropical marsupials: effects of
body mass and environmental variables
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Does connectivity increase the population
viability? An analysis with a New World
marsupial.
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Study performed with data from Rio de Janeiro
State (inside of Atlantic forest):

1) Pro)tected areas (strictly use and sustainable
use

2) Map with fragments and land-use

3) Potential connectivity of Micoureus
paraguayanus between protected areas (each
air) was studied structural variable (distance
etween PAs and the kind of matrix), and
perceptual range. Analyses were performed using
the sofware JMatrixNet
(www.ecology.su.se/JMatrixNet)



http://www.ecology.su.se/JMatrixNet

e Viable populations of M. paraguayanus: 3.600ha
(Brito & Grelle 2004), and 38% of PAs at the Rio de
Janeiro State has size below this threshold.

e M paraguayanus occurs at florest in different
sucessional stages (Grelle 2003), and inside the
986e35)t can move 1 km per night (Moraes-Junior

e At fragmented landscape can move 100m in matrix
with grass (inside farms) (Forero, 2007), and 300m
in more complex matrix, Pteridium aquilinum, with
trees of early sucessional stages and grass.
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Figure 3. Connectivity of the landscape between two protected areas (Paraiso
Ecological Station at left corner and Bacia do Rio S&o Jo&o Area of Environmental
Protection at right corner) at Brazilian Atlantic forest, showing nodes and graphs. In

this case, there is no connectivity between these protected areas.
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Table 2. Protected areas of Rio de Janeiro State (Brazil), their size and the
status of connection and viability of the network that includes them. Protected
areas in bold were not used in Brito & Grelle (2004).

Protected Areas Area (ha) Connected Viablec
Chacrinha State Parka 13 NO NO
Grajau State Park? 55 YES YES
Pau-Brasil Area of Environmental Protection® 1.2d NO NO
Cicuta Area of Ecological Interestp 131 NO NO
Mario Xavier NationalP 500 =S =S
Marica Area of Environmental ProtectionP 500 NO NO
Serra da Concordia State Park? 804 NO NO
Serra da Tiririca State Park? 1800 NO NO
Araras Biological Reserve? 2068 =S =S
Jacarandéa Area of Environmental Protection® 2700 YES YES
Guaratiba Biological Reserve? 2800 =S =S
Unido Biological Reserve? 3126 YES YES
Tijuca National Parka 3200 =S =S
Praia do Sul Biological Reserve? 3600 YES YES
Paraiso Ecological Station? 4920 YES YES
Poco das Antas Biological Reserve? 5000 YES YES
Ilha Grande State Park? 5594 YES YES
Sapiatiba Area of Environmental ProtectionP 6000 \\[0] NO
Bacia dos Frades Area of Environmental ProtectionP 7500 YES YES

Guaxindiba Ecological Station? 3260 \\[0] NO



* |In conclusion: Before 62% of PAs had sufficient size
(3600ha) for maintenance of viable populations.
Now, under a perspective o connectivity between
PAs increase for 81%.



Network Analyses for Protected Areas: A Study on
Landscape Connectivity Threshold in Southeastern
Brazil

« Connectivity between each pair of Protected Areas.

« Qur goal was find the shortest inter-patch distance
necessary for any species of terrestrial animal traverse
between pairs of strictly protected areas. Euclidean and
Cost-distance models were used to compare the number
of connections for each protected areas.

« We found a threshold of 6.8 km to connectivity
between each pair of PAs.



c) The largest inter-patch distance in the shortest pathway was
6.8 km for this pair in euclidean model




Is there approachs in other scales?

Yes, reserve selection using complementary approach.
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Reserve selection and persistence: complementing
the existing Atlantic Forest reserve system

Miriam Plaza Pinio - Carlos Eduardo Viveiros Grelle




A grid with a quarter-degree cell resolution was
superimposed on the map of the Atlantic Forest biome in
Brazil. We excluded all cells that contained[50% of Atlantic
Forest; this left a total of 1,884 cells

There are 20 especies of endemic primates at Atlantic
forest (Grelle 2000, Silva-Junior 2001, Oliveira & Langguth
2006) and we compiled more than 600 localities

Simulated annealing - SITES (Andelman et al. 1999)

Approach with localities and low commision error.



Approach A—Considering no pre-existing reserves (put
at zero—no cell was included a priori in the network);

Approach B—Grid cells with more than 5,000 ha of
existing reserves were accounted for in the network;

Approach C—Grid cells with more than 11,500 ha of
existing reserves were accounted for in the network.

We chose 11,500 ha area because it is the minimum
area needed for viable populations for the larger primate
species, and 5,000 ha area trying to incorporate some
reality related to actually reserves sizes



First approach A -
9 cells
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Approach B

400 Km

Fig. 4 lmeplaceshility map of approach B solitions, previously consdering cellk with mare than 5 (40 hx
of existing reserves, obtxined using the 100 better reserve networks sohitioms. Cells outfined, that ocawr in
100 of the 100 networks, are thase forced 1o be selected m the network




Approach C- 11500 ha
77 fixed cells (PAs)
68% of species represented

We need at least 3 cells!!!!

400 km




Number of

species represented
in the AF res erve netwoik

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Number of species represented (120 cells)

10,000 random networks

Number of
species represented
inthe AFreserve network

34 5 6 7 8 9 10 1112 13 14 15 16 17




Reserve selection and Amazonian primates

How representative are protected areas to
amazonian primates?

Dataset. specimens housed at MPEG and literature.

Dr. José de Sousa e Silva Junior (Cazuza) - MPEG



1687 cells of 0.5° x 0.5°

Protected areas: only strictly use

Approach A—Considering no pre-existing reserves (put at zero—
no cell was included a priori in the network);

Approach B—Grid cells with more than 10,000 ha;

Approach C—Grid cells with more than 12,500 ha;

Approach D — Grid cells with more than 15,000ha.



1690 localities
85 species
15 genus

Range of localities per
species: 1 to 217




Approach A — without PAs

Network with 29 cells
12 cells - irreplaceability
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Approaches B, C e D — same results

Approach D
Network with 356 cells
341 are PAs (fixed and green in the figure)
We need more 15.

InsubsﬁhﬂbMdadéi““m\

—rim, -

28 - 37
I 38- 47
B 48 - 57
B 100

Quadriculas fixadas




The actual is not different of a random network (results from 10,000
random networks).

Abordagem | N° quadriculas | + de 60 espécies representadas em P

Namero de espeues
representadas nas reservas na
Amazénia Legal

0
44 46 49 51 53 55 58 60 62 65 67 69 71 74 76
N. espécies representadas (341 quadriculas)
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What is the next steps?

Landscape Ecology and Island Biogeography must be blended,
and functional connectivity should be add in analysis of reserve
selection.



