
CLARISSA ROSA et al. LONG TERM CONSERVATION IN BRAZIL

An Acad Bras Cienc (2021) 93(2) e20201604 1 | 16 

SUPPLEMENTARY  MATERIAL

CLARISSA ROSA, FABRICIO BACCARO, CECILIA CRONEMBERGER, JULIANA HIPÓLITO, CLAUDIA FRANCA BARROS, 
DOMINGOS DE JESUS RODRIGUES, SELVINO NECKEL-OLIVEIRA, GERHARD E. OVERBECK, ELISANDRO RICARDO 

DRECHSLER-SANTOS, MARCELO RODRIGUES DOS ANJOS, ÁTILLA C. FERREGUETTI, ALBERTO AKAMA, MARLÚCIA 
BONIFÁCIO MARTINS, WALFRIDO MORAES TOMAS, SANDRA APARECIDA SANTOS, VANDA LÚCIA FERREIRA, CATIA 

NUNES DA CUNHA, JERRY PENHA, JOÃO BATISTA DE PINHO, SUZANA MARIA SALIS, CAROLINA RODRIGUES DA 
COSTA DORIA, VALÉRIO D. PILLAR, LUCIANA R. PODGAISKI, MARCELO MENIN, NARCÍSIO COSTA BÍGIO, SUSAN 

ARAGÓN, ANGELO GILBERTO MANZATTO, EDUARDO VÉLEZ-MARTIN, ANA CAROLINA BORGES LINS E SILVA, THIAGO 
JUNQUEIRA IZZO, AMANDA FREDERICO MORTATI, LEANDRO LACERDA GIACOMIN, THAÍS ELIAS ALMEIDA, THIAGO 

ANDRÉ, MARIA AUREA PINHEIRO DE ALMEIDA SILVEIRA, ANTÔNIO LAFFAYETE PIRES DA SILVEIRA, MARILUCE 
REZENDE MESSIAS, MARCIA C. M. MARQUES, ANDRE ANDRIAN PADIAL, RENATO MARQUES, YOUSZEF O.C. BITAR, 

MARCOS SILVEIRA, ELDER FERREIRA MORATO, RUBIANI DE CÁSSIA PAGOTTO, CHRISTINE STRUSSMANN, RICARDO 
BOMFIM MACHADO, LUDMILLA MOURA DE SOUZA AGUIAR, GERALDO WILSON FERNANDES YUMI OKI, SAMUEL 

NOVAIS, GUILHERME BRAGA FERREIRA, FLÁVIA RODRIGUES BARBOSA, ANA C. OCHOA, ANTONIO M. MANGIONE, 
AILIN GATICA, M. CELINA CARRIZO5, LUCÍA MARTINEZ RETTA, LAURA E. JOFRÉ, LUCIANA L. CASTILLO, ANDREA M. 

NEME37, CARLA RUEDA, JOSÉ JULIO DE TOLEDO, CARLOS EDUARDO VIVEIROS GRELLE, MARIANA M. VALE, MARCUS 
VINICIUS VIEIRA, RUI CERQUEIRA, EMÍLIO MANABU HIGASHIKAWA, FERNANDO PEREIRA DE MENDONÇA, QUÊZIA 

LEANDRO DE MOURA GUERREIRO, AUREO BANHOS, JEAN-MARC HERO, RODRIGO KOBLITZ, ROSANE GARCIA 
COLLEVATTI, LUÍS FÁBIO SILVEIRA, HERALDO L. VASCONCELOS, CECÍLIA RODRIGUES VIEIRA, GUARINO RINALDI 

COLLI, SONIA ZANINI CECHIN, TIAGO GOMES DOS SANTOS, CARLA S. FONTANA, JOÃO A. JARENKOW, LUIZ R. 
MALABARBA, MARTA P. RUEDA, PUBLIO A. ARAUJO, LUCAS PALOMO, MARTA C. ITURRE, HELENA GODOY BERGALLO 

& WILLIAM E. MAGNUSSON1

Running title: Long term 
conservation in Brazil

Academy Section: Ecosystems

e20201604

93 
(2)
93(2)

Table SI. Location of sites of the Brazilian Program for Biodiversity Research network.

Type id Latitude Longitude Site name
Module 1 -9.370 -69.9200 Chandless State Park

Grid 2 1.010 -51.6500 Amapá National Forest
Module 3 -3.080 -59.9600 Federal University of Amazonas

Grid 4 -2.940 -59.9600 Adolpho Ducke Forest Reserve
Module 5 -5.610 -67.6000 Médio Juruá

Grid 6 -1.760 -61.6200 Jaú National Park
Module 7 -2.450 -59.7500 PDBFF fragments

Grid 8 -1.780 -59.2700 Uatumã Biological Reserve
Grid 9 -2.660 -60.0600 Experimental Farm from UFAM
Grid 10 -3.030 -60.3700 Anavilhanas National Park

Module 11 -3.090 -55.5200 BR-163 M08
Module 12 -4.080 -60.6700 Tupana
Module 13 -3.350 -59.8600 BR-319 M01
Module 14 -3.690 -60.3300 BR-319 M02
Module 15 -4.130 -60.7300 BR-319 M03
Module 16 -4.380 -60.9500 BR-319 M04
Module 17 -4.620 -61.2400 BR-319 M05
Module 18 -4.980 -61.5700 BR-319 M06
Module 19 -5.270 -61.9300 BR-319 M07
Module 20 -5.630 -62.1800 BR-319 M08
Module 21 -5.960 -62.4900 BR-319 M09
Module 22 -6.560 -62.9400 BR-319 M10
Module 23 -7.200 -63.1300 BR-319 M11
Module 24 -3.610 -60.2100 BR-319 Castanho
Module 25 -8.220 -63.9800 BR-319 km 820
Module 26 -5.050 -56.4600 BR-163 M04
Module 27 -3.490 -54.5600 BR-163 M12
Module 28 -3.020 -54.9600 BR-163 M1
Module 29 -4.670 -56.4500 BR-163 M03
Module 30 -3.150 -54.8400 BR-163 M11
Module 31 -16.080 -58.0200 Cáceres

Grid 32 -16.060 -56.0600 Pirizal
Module 33 -15.140 -56.0100 Santo Antônio
Module 34 -11.582 -55.2877 Sinop - M01
Module 35 -11.411 -55.3248 Sinop - M02
Module 36 -11.653 -55.0818 Sinop - M03
Module 37 -9.417 -55.1500 Cristalino State Park
Module 38 -9.490 -58.1500 Cotriguaçu Module - São Nicolau Farm
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Module 39 -19.890 -56.5800 Nhumirim Farm
Grid 40 -1.960 -51.6150 Caxiuanã National Forest

Module 41 -4.940 -55.5500 BR-163 M9
Module 42 -5.040 -55.5200 BR-163 M10
Module 43 -2.400 -55.7800 BR-163 M6
Module 44 -4.910 -56.4300 BR-163 M5

Grid 45 -8.070 -63.4900 Ecological Station of Cuniã
Module 46 2.640 -60.8300 Água Boa Experimental Station
Module 47 2.860 -60.7100 Cauamé

Grid 48 3.410 -61.4800 Maracá
Grid 49 1.490 -61.0400 Viruá National Park

Module 50 -2.560 -55.9200 BR-163 M07
Grid 51 -23.060 -48.0800 Angatuba

Module 52 -6.691 -64.6059 Trail A - IPUMA
Module 53 -6.507 -64.5509 Canutama State Forest (Trail B - IPUMA)
Module 54 -6.674 -62.9681 Trail C - IPUMA
Module 55 -5.317 -62.0004  Trail D - IPUMA
Module 56 -4.942 -60.2504 Trail E - IPUMA
Module 57 -2.823 -58.9328 Madeireira Mil
Module 58 -23.158 -44.1800 Ilha Grande State Park
Module 59 -23.174 -44.3079 Reserva Biológica da Praia do Sul
Module 60 -10.055 -67.6303 Catuaba Farm

Grid 61 -19.050 -56.5833 Ipanema-Nhumirim Farm
Module 62 -4.121 -63.0750 Módulo Coari
Module 63 -9.182 -64.6184 Ilha da Pedra
Module 64 -9.462 -64.3925 Jaci-Paraná
Module 65 -9.336 -64.7286 Jirau Margem Direita
Module 66 -9.147 -64.5095 Ilha do Bufalo
Module 67 -9.321 -64.7238 Jirau Margem Esquerda
Module 68 -9.021 -64.2541 Morrinhos
Module 69 -8.848 -64.0685 Teotonio
Module 70 -18.086 -43.3407 Rio Preto State Park
Module 71 -15.339 -55.8597 Chapada dos Guimarães National Park

Other methods 72 -6.808 -45.1101 Maranhão
Module 73 -3.535 -65.0027 Tefé National Forest
Module 74 0.558 -68.1431 Módulo São Gabriel da Cachoeira
Module 75 -7.481 -72.9000 Módulo Areia Branca
Module 76 -10.064 -67.6020 Módulo Catuaba

Grid 77 -30.106 -54.3572 São Gabriel
Grid 78 -30.293 -55.9460 Quaraí
Grid 79 -28.845 -52.4630 Soledade

Table SI. Continuation
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Grid 80 -30.802 -54.4220 Lavras do Sul
Module 81 -14.999 -53.9999 Tavares

Grid 82 -28.535 -55.4540 Santo Antônio das Missões
Grid 83 -30.838 -53.2220 Santana da Boa Vista
Grid 84 -32.249 -53.4250 Jaguarão
Grid 85 -28.180 -50.1990 Vacaria
Grid 86 -29.773 -55.3920 Alegrete
Grid 87 -28.006 -50.1800 Painel
Grid 88 -26.521 -51.6320 Palmas
Grid 89 -24.562 -50.2520 Tibagi

Other methods 90 -22.475 -42.9954 Garrafão
Other methods 91 -7.033 -38.3000 Guaribas

Module 92 -4.883 -40.7500 Serra de Ibiapaba
Module 93 -7.033 -38.3000 Guaribas
Module 94 -5.300 -37.8333 Baixo Jaguaripe/Apodi
Module 95 -6.967 -35.6500 Brejo Paraibano
Module 96 -7.367 -39.4500 Chapada do Araripe
Module 97 -7.017 -36.7333 Seridó Ecological Station
Module 98 -8.500 -37.3833 Buique/Vale do Ipojuca
Module 99 -9.050 -43.4167 Serra das Confusões National Park
Module 100 -9.433 -41.2667 Dunas do São Francisco
Module 101 -9.017 -39.9167 Curaça
Module 102 -10.433 -40.2333 Senhor do Bonfim
Module 103 -11.183 -41.2167 Morro do Chapéu
Module 104 -12.867 -39.9500 Milagres
Module 105 -12.800 -39.4833 Serra da Jiboia
Module 106 -13.783 -44.0000 Serra do Ramalho
Module 107 -13.367 -41.7333 Abaíra/Itaete
Module 108 -13.567 -40.4000 Maracas
Module 109 -8.001 -34.9465 Dois Irmãos State Park
Module 110 -10.746 -37.3531 Serra de Itabaiana National Park

Grid 111 -15.179 -39.1034 Una Biological Reserve
Module 112 -19.006 -40.1624 Sooretama Biological Reserve
Module 113 -19.132 -39.9341 Vale Natural Reserve
Module 114 -20.273 -40.4779 Duas Bocas Biological reserve

Other methods 115 -20.394 -41.0268 Pedra Azul State Park
Other methods 116 -20.517 -41.0840 Forno Grande State Park
Other methods 117 -20.609 -40.4678 Environmental Protection Area of Setiba

Module 118 -21.391 -41.0937 Guaxindiba State Ecological Station
Module 119 -22.529 -43.3442 Tinguá Biological Reserve
Module 120 -25.350 -48.6902 Rio Cachoeira Natural Reserve

Table SI. Continuation
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Module 121 -25.681 -48.5189 Rio Guaraguaçu
Module 122 -26.269 -48.5308 Acaraí State Park
Module 123 -28.176 -49.5097 São Joaquim National Park

Other methods 124 -9.831 -50.4433 Fartura Farm (Santana do Araguaia, PA)
Other methods 125 -7.144 -47.1897 Chapada da Mesa National Park
Other methods 126 -15.066 -60.0119 Serra Ricardo Franco State Park
Other methods 127 -3.129 -55.5403 Tapajós-Arapiúns Extractive Reserve
Other methods 128 -3.891 -46.7708 Gurupi (Site Sul)
Other methods 129 -3.682 -46.7691 Gurupi (Site Norte)

Module 130 -3.199 -52.2106 Altamira
Module 131 -15.850 -52.2630 Serra Azul State Park
Module 132 -15.339 -55.8602 Chapada dos Guimarães National Park
Module 133 -15.351 -55.9546 Chapada dos Guimarães National Park 
Module 134 -15.316 -55.7922 Chapada dos Guimarães National Park
Module 135 -18.073 -43.3468 Rio Preto State Park
Module 136 -18.168 -43.3378 Rio Preto State Park
Module 137 -6.722 -44.9933 Mirador State Park
Module 138 -13.621 -46.2897 Terra Ronca State Park
Module 139 -14.092 -47.7039 Chapada dos Veadeiros National Park

Other methods 140 -15.715 -47.9923 Brasília National Park
Other methods 141 -19.300 -43.5822 Serra do Cipó National Park
Other methods 142 -10.671 -45.8752 Bahia 

Module 143 -30.269 -57.2278 Espinilho State Park
Module 144 -29.114 -50.3873 Tainhas State Park

Module 145 -3.049 -60.7420 Rio Negro Sustainable Development 
Reserve

Module 146 -1.750 -60.1209 Presidente Figueiredo
Module 147 -15.558 -47.6162 Águas Emendadas Ecological Station
Module 148 -2.512 -54.9198 Alter do Chão
Module 149 -2.465 -54.9477 Alter do Chão
Module 150 -2.576 -54.9163 Alter do Chão
Module 151 -2.842 -54.9001 km 67 of BR-163
Module 152 -3.057 -54.9933 km 83 of BR-163
Module 153 -3.356 -54.9489 km 117 of BR-163
Module 154 -3.479 -54.8884 km 134 of BR-163
Module 155 -20.610 -41.1700 Mata das Flores State Park

Table SI. Continuation



CLARISSA ROSA et al. LONG TERM CONSERVATION IN BRAZIL

An Acad Bras Cienc (2021) 93(2) e20201604 5 | 16 

SUPPLEMENTARY APPENDIX
Description of sites of Brazilian Program for 
Biodiversity Research network.
PPBio is systematizing a lot of information, 
including the description of the sampling areas. 
This description aims to present the sampling 
areas of PPBio to organize the information and 
attract more researchers. Below we describe of 
some of these areas presented in table S1.

For a better understanding, a brief 
description of RAPELD follows. RAPELD modules 
and grids are formed by trails that interconnect 
plots. The trails, in general, are 5 km long but 
can vary in length. The plots can be of three 
types: 1) plots of uniform distribution with 250 m 
of extension that accompanies the contour line, 
2) riparian plots, also with 250 m of extension, 

but which follow the banks of streams; and 3) 
aquatic plots, which are 50 m long inside the 
stream. The plots of uniform distribution are 
located every 1 km on the trail, but they may 
eventually be at shorter distances. The riparian 
and aquatic plots are established at points 
where the trail crosses a water body (for more 
details see Magnusson et al. 2005) (Figures S1, 
S2).

AMAZON
Campus of the Federal University of Amazonas 
(UFAM campus): it has an area of 672 hectares, 
forming a large urban forest fragment. 10 
riparian plots and 12 aquatic plots are installed 
in 1st and 2nd order streams. There are support 
laboratories both in the buildings of the Institute 

Figure S1. Example of a RAPELD grid in the Ecological Station of Cuniã, Amazon.
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of Biological Sciences and in the Graduate 
Program in Zoology.

Highway BR - 319: 13 modules were installed 
at intervals of 40 to 60 km and each module 
has two parallel trails of 5 km each, 1 km apart, 
totaling 10 parcels of uniform distribution per 
module. Camps are installed in modules 1 to 9.

Biological Dynamics of Forest Fragments 
Project (PDBFF): 38 permanent plots of uniform 
distribution of 250 m in length are installed 
in three reserves of PDBFF (Reserva do 41, 
Reserva Cabo Frio and Reserva Gavião). In 
these areas, eight camps are maintained with 

accommodations with generators, water pump, 
and radio communication.

Rio Negro Sustainable Development 
Reserve (RDS): it has a module with 10 parcels 
of uniform distribution in terra firma forest and 
4 parcels in campina. There is a camp installed 
in the area.

Adolpho Ducke Forest Reserve (RFAD): there 
are 72 parcels of uniform distribution and 38 
aquatic parcels spread over 64 km2. Among the 
72 plots, 30 were selected to compose the grid 
covering an area of 25 km2. The aquatic plots are 
located along 1st, 2nd, and 3rd order streams. It 
has four campsites installed in each quadrant 

Figure S2. Example of a RAPELD module in Mato Grosso state, Amazon.
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of the Reserve and also a support base, with 
accommodation, cafeteria, auditorium, and 
laboratory.

Experimental Farm of the Federal University 
of Amazonas (FEX UFAM): 41 plots are installed 
on a 24 km2 grid, 21 plots of uniform distribution 
and 20 riparian and aquatic plots along with 1st 
and 2nd order streams. It has 1 camp installed 
and also a support base, with accommodation, 
cafeteria, and classrooms.

Uatumã Biological Reserve (ReBio Uatumã): 
30 plots of uniform distribution and 21 riparian 
and aquatic plots on a 25 km2 grid. The aquatic 
plots comprise stretches of 100 m in length. 
There is a camp installed on the grid and also 
has the support of the ICMBio base.

Jaú National Park (ParNa Jaú): it has a grid 
of 25 km2 near the Tiaracá lake and there is a 
research support base with support from the 
partners Vitória Vitória Amazonica and the 
IBAMA SIMBio Program.

Anavilhanas National Park (ParNa 
Anavilhanas): it has a virtual grid formed by 
equidistant lines 3 km drawn over a georeferenced 
image of the Anavilhanas archipelago. Eithy-
four plots were delimited, being represented by 
transects that cross the islands perpendicularly 
to their length. Transects have always been 
arranged perpendicularly to the island to cover 
the topographic gradient that runs from the 
edge to the interior of the islands. There are 
two floats in the archipelago and a land base to 
support inspection and research.

Sinop - Modules from the municipality of 
Claudia: There are 32 one-hectare LTER plots, 
distributed among the three modules installed 
in 2009. Modules I and II have 12 plots each one, 
and module III contains eight plots. Modules I 
and II have a trail system covering 5 km² and 
module III covers 4 km². The modules are located 
in regions with a history of selective logging, and 
the topography consists of relatively flat areas 

near first- and second-order streams rising 
5-10 m to elevated plateaux. The vegetation 
is characterized by rain forest and seasonal 
forest, a result of the features of the soil and 
local topography. The forest is characterized by 
a 30-35-m-high closed canopy, with emergents 
growing to 40, with many species such as 
(Bertholletia excelsa, Mezilaurus itauba, and 
Parkia pendula). All modules have a basic 
structure for researchers as a shed or small 
house.

São Nicolau Farm - Cotriguaçu: The module 
IV was built in native forest on the São Nicolau 
Farm in 2010/2011 covering an area of 5 km². 
This module has 12 one-hectare LTER plots.  The 
vegetation is characterized as an open and dense 
rainforest with soil clay. In the area are common 
tree species such as Bertholletia excelsa, 
Copaifera langsdorffii, Hymenaea courbaril, and 
Swietenia macrophylla together with shrub-tree 
species from the families Moraceae, Fabaceae, 
Lauraceae and Burseraceae. The relief is fairly 
flat (altitude 200 -300 m a.s.l). The climate 
is tropical, hot and humid, with an average 
temperature of 24ºC and relative humidity of 
around 80%. This module has a good structure 
for accommodation for researchers such as 
laboratory, electricity, internet, etc. 

Cristalino State Park: The module V was 
built in native forest in 2012, and 12 one-hectare 
LTER plots were installed covering an area of 5 
km². The vegetation is characterized as Semi-
deciduous Seasonal Forest or with transition 
characteristics between Ombrophilous Forest 
and Seasonal Forest. Bertholletia excelsa, 
Copaifera langsdorffii, Hymenaea courbaril, 
Caryocar villosum are present in the area as 
well as shrub-tree species from the families 
Fabaceae, Rubiaceae, Melastomataceae, 
Malvaceae, and Moraceae. Vine forest is 
common in the region. The predominant soils in 
this region are Quartzose Sands and Red Yellow 
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Argisols. This module has a good structure for 
accommodation for researchers such as areas 
for camping and electricity.

Alter do Chão and Tapajós National Forest 
(TNF): At the Environmental Protection Area of 
Alter do Chão, there are 30 plots within savanna 
formations and 24 within forested fragments 
that are either immersed in a savannah matrix 
or within a continuous forest. At the TNF, 
there are 66 plots organized in seven 5 km2 
rectangular modules, containing 10 plots each, 
with one module containing six, all in forested 
formations of different kinds and successional 
stages, either close to the BR-163 road, at higher 
elevations (at kilometers 67, 83, 117 and 134) or 
to the Tapajós river, at lower elevations, nearby 
riverine communities (Acaratinga and Jaguarari). 
In addition, there are 10 aquatic plots within 
the forested fragments or close to the savanna 
patches border at Alter do Chão and 8 riparian 
plots within terra firme forests in TNF. Within 
TNF, lodging is available, maintained by ICMBio 
(km 92 of BR-163), INPA (km 84), and COOMFLONA 
(a timber logging cooperative; at km 117). 

Ecological Station of Cuniã (Esec Cuniã): The 
Esec Cuniã has an area of   125,849.23 hectares, as 
part of the set of Conservation Units (UC) of the 
Purus-Madeira interflow, is located in the north 
of the state of Rondônia (Porto Velho). A set of 
streams of 1, 2, and 3 orders contribute to form 
a hydrological network connected in a mosaic of 
vegetation of upland forests, flooded areas, and 
savannah. In 2009, PPBio installed a standard 
grid (25 km²) with 30 terra-firme plots (250 x 40 
m) and 18 riparian plots (250 x 2,5 m) distributed 
along streams inside the grid. The research grid 
has a camp to assist in collection and also a 
support base for ICMBio with basic infrastructure 
for meetings and accommodation.

Amapá National Forest (ANF): ANF has 01 
grid of trails (12 5-km trails interspersed by 1 km) 
with 30 permanent plots (250 × 40 m) covering 

25 km2 of primary terra firme forest with canopy 
around 30m height and emergent trees (e.g., 
Dinizia excelsa, Manilkara huberi, and Parkia 
pendula) reaching more than 50 m. The relief 
is slightly undulated (100-200 m.a.s.l. with 7% 
slope) and low fertile oxisols are predominant. 
The ANF was created in 1989 and spans   460,359 
ha in the Guiana Shield forests and is part of the 
Amapá Biodiversity Corridor. 

Environmental Protection Area (EPA) of 
Curiaú: At EPA Curiaú  there is one module (two 
parallel trails of 5 km separated by 1 km) with 10 
permanent plots (250 × 40 m) in an Amazonian 
savanna. The EPA Curiaú has 21,000 ha occupied 
mainly by Amazonian savannas. This savanna 
spans ~ 1000,000 ha in the State of Amapá, Brazil, 
with vegetation varying from grassy fields to park 
savannas dominated by short trees (Byrsonima 
crassifolia, Salvertia convallariodora, and 
Ouratea hexasperma).

ATLANTIC FOREST

Ilha Grande State Park (PEIG) and Praia do Sul 
State Biological Reserve (RBEPS): are located 
on Ilha Grande, an island which has a total 
area of 19,300 ha. The two modules have 5 
km2, with the PEIG module having 10 uniformly 
distributed plots and 8 riparian plots, and the 
RBEPS module has 5 uniformly distributed plots 
and 1 riparian plot. The plots are located in 
dense ombrophilous forest, alluvial forest, and 
restinga. The State University of Rio de Janeiro 
has a research base (CEADS) in Vila Dois Rios 
that is used to access the PEIG module. Lodging 
is also available at Praia do Aventureiro which is 
used to access the RBEPS module, maintained 
by the State Environmental Institute (INEA). 

Vale Nature Reserve (VNR): has an area 
of 23,500 ha. Together with the Sooretama 
Biological Reserve and two private reserves of 
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natural heritage, it forms a forest block of about 
53,000 ha in the north of Espírito Santo State. 
VNR has 5 modules of 5 km and a total of 22 
plots of uniform distribution. VNR is covered 
by Tabuleiro forest, sandy soil forest, riparian 
forests, and natural grassland. VNR is a private 
reserve and has accommodation for tourists 
and researchers. 

Sooretama Biological Reserve (SBR): has an 
area of  27,859 ha. Together with the VNR and 
two private reserves of natural heritage, it forms 
a forest block of about 53,000 ha in the north 
of Espírito Santo State. SBR has 2 modules of 5 
km2, 4 modules of 2.5 km, and a total of 24 plots 
of uniform distribution with distances ranging 
between 50, 250, 500, 750, 1500, and 2500 m from 
the BR-101 highway on both sides. SBR is covered 
mainly by Tabuleiro forest. Lodging is available, 
maintained by ICMBio.

Duas Bocas Biological Reserve (DBBR): is 
located in the rural area of the municipality 
of Cariacica, Espírito Santo state. The reserve 
has an area of 2,910 hectares, constituting a 
protected area by law formed by a fragment of 
the Atlantic Forest with predominant vegetation 
of dense rainforest with submontane forest. In 
the reserve, three major trails of different length 
(3500, 3800, and 4050 m) were installed. The 
reserve has accommodation for researchers.

Pedra Azul State Park: is located in Domingos 
Martins Municipality, Espírito Santo state, and 
has an area of 1,240 ha. The park is covered 
by dense rainforest with montane forest and 
upland forest with associations to Rupestrian 
vegetation, Riparian Forest and High Seasonal 
Forest. In the park, three RAPELD modules were 
installed, which consist of three trails of 3 km 
each. The park has no accommodation, but 
there are several options in the surroundings.

Forno Grande State Park: is located in the 
municipality of Castelo, with an area of 770 ha 
and protects the second largest culmination 

point (2039 m) of the State of Espírito Santo. 
The park is covered by dense rainforest 
with montane forest and upland forest with 
associations with rupestrian ecosystems due to 
the rocky outcrops of the region.  In the park, 
three RAPELD modules were installed, which 
consist of three trails of 3 km each. The park has 
accommodation for researchers.

Environmental Protection Area of Setiba: 
is located in the Vila Velha and Guarapari 
Municipalities, Espírito Santo state and has an 
area of 12,960 ha. This area presents four different 
vegetation types: beach vegetation zone, shrub 
vegetation zone, open Clusia formations, and 
restinga forests. The area has four RAPELD 
modules, represented by four trails of 3 km each. 
The area has no accommodation, but there are 
several options in the surroundings.

Tinguá Biological Reserve: has an area of 
26,000 ha and holds one of the largest and most 
conserved remnants of Atlantic Forest in the 
State of Rio de Janeiro and one of a few portions 
of forest areas on the Fluminense Lowland. It 
covers parts of the municipalities of Nova 
Iguaçu, Duque de Caxias, Petrópolis, and Miguel 
Pereira, in Rio de Janeiro state. The predominant 
physiognomy is Dense Rainforest, with four 
formations: submontane forest, montane forest, 
upland forest, and high-altitude grasslands. 
There is one 5 x 1 km module set up since 2013, 
with 10 uniformly distributed plots. 

Guaxindiba Ecological Station: it is 
located in the municipality of São Francisco 
do Itabapoana, Rio de Janeiro state. This is 
the largest fragment (ca. 1,200 ha) of Atlantic 
Forest over Tertiary sediments in the State 
and is covered by Lowland Seasonal Semi-
deciduous forest. This fragment has a history of 
disturbances, mainly of logging of commercial 
woody species, coal production, and agriculture. 
There is one 5 x 1 km module set up since 2016, 
with 10 uniformly distributed plots. 
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Módulo Cachoeira:   The Guaricica Natural 
Reserve (formerly Rio Cachoeira Natural 
Reserve, RNRC) is located in the municipality 
of Antonina, PR, within the Guaraqueçaba APA 
and belongs to the Society for Wildlife Research 
and Environmental Education (SPVS). The area 
comprises the slopes of Serra do Mar with 
undulating relief and a dense drainage network 
that form a pattern of valleys with a maximum 
difference in altitude of about 400 m. The study 
area is inserted in the Dense Submontane 
Rainforest and Dense Montane Rainforest, which 
are located between approximately 20 and 600 
m of altitude and are the ones with the greatest 
plant diversity, resulting from good edaphic 
conditions. The typical structure is forested, 
multi-stratified, whose canopy can reach up to 
30 (35) meters in height. In 2014 the Rio Cachoeira 
Module (ModRC) was installed, following the 
RAPELD protocol, with 10 systematic distributed 
plots representing second-growth and mature 
forests.

Módulo Guaraguaçu: The Guaraguaçu 
River is approximately 60 km long, it rises in 
the Serra da Prata and its mouth is located in 
Paranaguá Bay, between the urban perimeters 
of the municipalities of Paranaguá and Pontal 
do Paraná. It is located within the Guaratuba 
Environmental Protection Area (APA Guaratuba) 
and part of the river is within the limits of the 
Rio Guaraguaçu Ecological Station. Guaraguaçu 
is the largest river of Paraná State within 
the Lagamar region - the set of estuaries in 
Southeast-South Brazil considered a core zone 
of Atlantic Forest Biosphere Reserve, and a 
natural World Heritage Site. The stretch where 
the PPBio monitoring points were distributed 
is from its most navigable upstream portion, 
approximately to its most downstream portion 
still with fresh water in the mangrove region, 
approximately. For this site, an adaptation of 

RAPELD as used, for the first time, for a lowland 
river ecosystem.

Dois Irmãos State Park: The site is located 
in the municipality of Recife, Pernambuco State, 
in the Dois Irmãos State Park, a protected area 
covering 1,158.51 ha. The area is situated above 
sediments of the Barreiras Group and is part 
of the Dense Lowland Rainforest, within a peri-
urban matrix, and next to the main campus of 
the Federal Rural University of Pernambuco 
(UFRPE), which holds the research coordination 
of the site. There is one 5 x 1 km module set up 
since 2013, following the RAPELD protocol, with 
10 uniformly distributed plots (PEDI site). Four 
plots are in mature forest whereas six are in 
young forest under regeneration. The PPBio site 
also includes surveys on two reservoirs in the 
area. There is no accommodation or camping 
available in the park, but the area is easily 
accessed due to its urban condition.

Una Biological Reserve: The site is located 
in the municipality of Una, Bahia, inside the Una 
Biological Reserve (REBIO Una). The REBIO has 
existed since 1980, covers an area of 18,715.06 
ha, and is part of a complex of protected 
areas with 41,108 ha. Also, it is inserted within 
the Corridor Una-Lontras, a priority area for 
vertebrate and plant conservation. Soils are 
very heterogeneous and the flora is extremely 
diverse in this region of Dense Rainforest, which 
holds the highest rate of endemic plant species 
along the Atlantic Coast.  Since 2009, a 5 x 5 km 
grid was set up in the REBIO Una by a group 
coordinated at the State University of Santa Cruz 
(UESC), following the RAPELD protocol, with 30 
uniformly distributed plots. Lodging is available, 
maintained by the ICMBio, but with a precarious 
supply of electricity, water and communication. 

Acaraí State Park:  It is a conservation area 
with an approximate area of 6,667 hectares in 
the coastal plain and is considered the most 
important continuous remnant of coastal 



CLARISSA ROSA et al. LONG TERM CONSERVATION IN BRAZIL

An Acad Bras Cienc (2021) 93(2) e20201604 11 | 16 

ecosystems of Santa Catarina. The vegetation 
of the park belongs to the domain of restinga 
and is compartmentalized in formations 
with characteristic floristic and structural 
composition, which are distributed from the 
post-beach area to the Capivaru pond margins. 
The following formations stand out: herbaceous 
restinga, shrubby restinga, shrub-tree restinga, 
and the transition forest. The module has 5 
km2, having 10 uniformly distributed plots and 
5 riparian plots. The plots are located in dense 
ombrophilous forest, restinga, and wetland 
forest. 

São Joaquim National Park: a strictly 
protected area located in the state of Santa 
Catarina, Brazil, which has a total area of 49,300 
ha and altitudes ranging from 200 to 1,822 masl. 
The vegetation comprises a mosaic of dense 
evergreen forest largely occurring up to 800 
masl, replaced by mixed Araucaria forest and 
high-altitude grasslands at higher altitudes. 
The climate is humid subtropical without a 
dry season with some variation depending 
on elevation: hot summers and mean annual 
temperature of 19°C below 800 m, and cold 
winters with frequent frosts and a mean annual 
temperature of 13.5°C above 800 m.  The three 
modules (Santa Barbara, Morro da Igreja e Pedra 
Furada) have 5 km2each and were distributed 
between 312 and 1796 m asl. With modules 
having 10 uniformly distributed plots and five 
riparian plots each one. 

Serra dos Órgãos National Park: Located in 
Rio de Janeiro State, it protects 20,000 hectares 
of Atlantic Forest in steep relief, ranging from 
70m to 2265m above sea level. PPBio related 
projects have sampled mainly three areas 
within the park, all of them located in dense 
ombrophilous montane forest, mainly in 
secondary successional stage: 1) Garrafão: 
this site holds three 0,64 ha grids where small 
mammals have been sampled regularly since 

1996. Grid A lies at 750 m; grid B at 650m and grid 
C at 520m a.s.l. and all three are close to sparse 
human settlements;  2) Rancho Frio: this site 
is located in the upper Paquequer river basin, 
close to the park’s headquarters. One 3 ha grid 
was established in 2012 at 1250m a.s.l. and has 
been sampled regularly since then. 3) Petrópolis: 
PPBio related projects have performed biological 
inventories in six line transects spaced at least 
500m in 2014 and 2015, ranging from 1000 to 
1200m a.s.l.  

SOUTHERN BRAZILIAN GRASSLANDS

The PPBio Southern Brazilian Grasslands 
Network consists of 15 sampling sites distributed 
throughout the South Brazilian grassland 
region (‘Campos Sulinos’), an exceptionally 
diverse natural grassland region located in the 
southernmost part of Brazil. In contrast to the 
PPBio sites in other regions, the PPBio Southern 
Brazilian Grasslands  Network is not organized 
into regional hubs: For each species group, a 
specific group of researchers conducts fieldwork 
at all sites. 

Nine sites are located in the Southern 
Brazilian Grasslands domain, and six sites in 
the southern part of the Atlantic Forest biome 
(according to the Brazilian biome classification 
proposed by the Instituto Brasileiro de Geografia 
e Estatística/IBGE). Most sites and sampling 
plots are situated in privately owned areas 
under cattle grazing, but some grids are located, 
at least partially, in protected areas (Parque 
Estadual Guartela and Refúgio da Vida Silvestre 
dos Campos de Palmas, both in Paraná state, 
Parque Nacional da Lagoa do Peixe, Parque 
Estadual de Tainhas, and Parque Estadual do 
Espinilho, all in Rio Grande do Sul state). As the 
Southern Brazilian Grasslands landscapes are 
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dominated by grasslands, accessibility is rather 
easy, and no trail maintenance is necessary.

Each site corresponds to an area of 5 x 5 
km in which a grid with nodes at each 1 km was 
established. At nine nodes of this grid, selected 
by chance, 250-m long sampling transects 
were established along the isocline, always in 
grassland areas. Further, three transects were 
established in riparian forest along water 
courses. All sites also contained three aquatic 
transects with a length of 150 m. A uniform 
sampling strategy was adopted at all transects, 
with specific procedures for subsampling 
defined individually for each taxonomic group 
(such as a larger sampling radius around the 
250-m transects for birds and amphibians and 
sampling of grassland vegetation in ten subplots 
of 1 m2 each along the transect). At grassland 
plots, plant communities, invertebrates, birds, 
and amphibians were sampled. At riparian 
plots, invertebrates were sampled. Aquatic plots 
were used to sample fish communities. In an 
associated project, not originally part of the 
PPBio project, tree communities were sampled 
in riparian forests of the Pampa sites, and in 
upland forest patches at three of these sites, 
also using 250 m transects. Further, a set of 
abiotic parameters (physical and chemical soil 
features) was analyzed in all plots, in addition to 
other variables of relevance for the description 
of habitat quality for specific species groups. At 
two of the sites (Parque Estadual Tainhas and 
Parque Estadual do Espinilho), only grassland 
birds were sampled, as these sites had not 
originally been part of the PPBIo Campos 
Sulinos design. Finally, land use at each site 
was classified based on remote sensing data, 
building another set of explanatory variables.

While the Network is being coordinated by 
the Universidade Federal do Rio Grande do Sul 
(UFRGS), Porto Alegre, several other institutions 
are partners in the research activities, namely: 

Pontífica Universidade Católica do Rio Grande 
do Sul (PUCRS) Universidade Estadual de Ponta 
Grossa (UEPG), Unipampa, Universidade Federal 
da Fronteira Sul (UFFS), Universidade Federal 
de Pelotas (UFPel), Universidade Federal de 
Santa Catarina (UFSC), Universidade Federal de 
Santa Maria (UFSM) and Empresa de Pesquisa 
Agropecuária e Extensão Rural de Santa (Epagri). 
The fact that cattle grazing traditionally has 
been and still is an economically important 
type of land use – despite rapid land use 
change in many parts of the Southern Brazilian 
Grasslands region – offers the potential to work 
closely together with local stakeholders. Overall, 
research results point out that cattle grazing, 
when conducted appropriately, is an important 
way to preserve biodiversity and ecosystem 
services of natural grasslands and associated 
ecosystems.

CERRADO

Serra do Cipó: The research areas of the UFMG 
Com Cerrado are concentrated in the cerrado 
areas of Serra do Cipó located along the 
Espinhaço Chain (MG), southeastern Brazil. The 
installation drawings for modules and grids in 
Serra Cipó are shown in the protocols of the 
ComCerrado Network. In each of the collection 
sites, we have installed a weather station. These 
stations allow the measurement and recording 
of climatic and environmental data over time, 
for brief periods or historical bases, facilitating 
data analysis and decision making regarding the 
impacts generated by weather conditions. The 
weather station will provide the following climatic 
parameters (air temperature and humidity, wind 
speed and direction, precipitation, global solar 
radiation, liquid and PAR, luminosity, barometric 
pressure, and soil humidity and temperature).
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Rio Preto State Park: the Diamantina hub 
operates in two mosaics of Protected Areas in 
the Cerrado of Minas Gerais, the Sertão Veredas-
Peruaçu Mosaic, in the extreme north of the 
state, and the Espinhaço Mosaic, in the mountain 
range of the same name. While the photographic 
trapping protocol was implemented in several 
conservation units of these two mosaics, the 
standardized sampling of several taxonomic 
groups occurred only in the Rio Preto State Park 
(PERP), which is part of the Espinhaço Mosaic. In 
this park, two research modules were installed 
following the RAPELD system, one in the lower 
part of the park (ca. 800m above sea level) and 
the other in the high part (ca. 1,400m above sea 
level).

PANTANAL

In the northern Pantanal, the complete grid 
of permanent plots has been precariously 
maintained in Pirizal. This grid was physically 
established, with a concrete frame at zero point 
and an iron rod marked along the 250 m of each 
parcel. Currently, there is accommodation for 
a few scientists in Pirizal, but there is a good 
infrastructure for research nearby, the Advanced 
Research Base of the Pantanal (UFMT), with 
laboratories, accommodation, and a complete 
meteorological station, in addition to a 
greenhouse gas monitoring station. greenhouse, 
managed by the PPG in Environmental Physics 
at UFMT.

In the SESC Pantanal reserve, five modules 
were also implemented, each 5 km long, but the 
layout of the modules did not follow the same 
design as the other two grids in the Pantanal. 
For a broader coverage of the flood gradient 
in the RPPN SESC Pantanal area, two modules 
were established close to the Cuiabá River, and 
another three modules were established on 

higher ground, further away from the riverbank. 
A total of 23 plots were implanted in the five 
modules, each 250 m long, along which the 
vegetation was sampled in transects 50 m long 
and with variable width, depending on the type 
of vegetation. The effects of the flood on the 
local vegetation were sampled, in this way, in 
115 sampling units, between 2006 and 2007. 
At the time, the administration of RPPN SESC 
Pantanal provided logistical support for travel 
and accommodation for researchers. Still at 
NPN, two additional temporary modules were 
implemented, one in the Cáceres region (Baía 
de Pedra module, located on private property) 
and another in Santo Antônio do Leverger (UFMT 
Experimental Farm Module). These modules, 
however, have no physical delimitation, only 
geographic, and have not been used anymore.

In southern Pantanal,  the grid of 
permanent plots has been maintained at 
Fazenda Nhumirim. This grid is complete and is 
physically established, with concrete posts and 
signage. The six temporary modules have not 
been used and have no physical structure, only 
geographical coordinates. As a support structure, 
Fazenda Nhumirim has accommodation 
infrastructure, field laboratories, and a 
meteorological station, in addition to the RPPN 
Nhumirim. The meteorological station, located 
inside the permanent grid, has been recording 
data for precipitation, temperature, and relative 
humidity of the air, evaporation, sunshine, wind 
speed for 36 years. As of 2006, an automatic 
telemetric meteorological station was installed, 
close to the conventional one, which records 
precipitation, temperature, and relative air 
humidity; solar radiation; speed, direction and 
gusts of wind; atmospheric pressure, and dew 
point temperature.
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ARGENTINA

Sierra de las Quijadas National Park, San Luis: 
Two modules with 5 uniformly distributed plots 
each were installed in Sierra de las Quijadas 
National Park. The protected area, with 75000 
hectares, was founded to conserve the transition 
zone between Dry Chaco-Monte ecoregions 
in central Argentina. Dry Chaco is typically an 
arid, shrubby dense vegetation ecoregion; and 
Monte, is characterized by an open, small-
sized shrubby area, frequently with halophyte 
vegetation. The park also protects a territory 
of ancestral communities’ inheritance and 
biocultural values and is home for an important 
paleontological site. There is accommodation 
in a refuge in the Park (rental under low fees) 
and there is also free camping. Modules are far 
from the park rangers base and refuge, roads are 
not in very good condition. Accessibility needs 
4x4 vehicles and working in the modules needs 
complex logistics. 

Talampaya National Park, La Rioja: Ten 
uniformly distributed plots were installed, 
following a stratified design according to habitat 
types in the park. They are embedded in the 
Monte de Sierras y Bolsones ecoregion in central 
west Argentina, characterized by low shrubby, 
scarce vegetation, and desertic conditions. 
Talampaya National Park has an area of 213,000 
ha, it also includes steep rocky habitats with 
deep canyons and important archaeological 
and paleontological sites. There is a campsite 
with all facilities in the park, at the moment it is 
free for scientific researchers. Roads are mostly 
paved and sites are quite accessible.

Campo El Tala, Villa Mercedes, San Luis: It 
is located in the Pastizal environment of typical 
grasslands, in southern San Luis, a habitat 
considered a district of Espinal ecoregion of 
Argentina. Ten plots were installed, in a private 
land of 1200 ha, dedicated to low impact cattle 

growing activity. The module has a small house 
that can be used as a base, and space for 
camping. Roads are in bad condition and require 
4x4 vehicles.

La Florida, San Luis: It originates as an 
initiative to incorporate collaborative research 
and real monitoring practices in University 
students’ curriculum. Infrastructure is located in 
the surroundings of San Luis National University 
(UNSL) camping site, in La Florida locality (35 km 
from San Luis city). University usually provides 
free camping for researchers and it is possible 
to rent cottages. It is located in the Chaco 
serrano- Espinal ecotone of Argentina, in the 
surroundings of an artificial lake. Landowners 
have given authorization for the installation 
of the plots in private lands. It´s vegetation, 
typical of Chaco serrano habitat, is dominated 
by thorny dense shrubs, with small canyons and 
rocky patches.

San Francisco, San Luis: This module 
emerged from the articulation of university 
teachers and students with local neighbors 
from San Francisco. It is located in the Chaco 
serrano ecoregion of Argentina, with thorny 
shrubby vegetation and the typical iconic 
Caranday (Trithrinax campestris), which is the 
most southern species of palm in the world. The 
neighbors approached the university staff with 
the need of monitoring Biodiversity techniques. 
The area faces the possibility of the installation 
of big-scale lithium mining enterprises, affecting 
the origin of some of San Francisco´s rivers. 
This module emerges as a tool to defend the 
land and develop participatory community-
based monitoring of biodiversity. The 7 parcels 
installed up to now (two riparian and 5 uniformly 
distributed) are located in private lands. Access 
to parcels is through small walking trails and 
paths. There are several campsites, a few km 
from the module, that can be used as a base. 
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Campo Grande, UPPSAN, Santiago del 
Estero: Campo Grande is located in the Dry Chaco 
ecoregion in Argentina, in an area proposed 
as part of a biological corridor of northern 
Argentina forests in Santiago del Estero province. 
It is a communal land, of 4513 ha, inhabited by 
seven families. It is home for chaco seco thorny, 
dense, vegetation with typical xerophilous semi 
deciduous forests. One module of ten plots was 
installed to generate strategic information using 
a participative methodology to give answers 
to local problems. “Local” refers to members 
of rural communities, called “campesinos”, 
or peasants, of the Salado Norte Association, 
UPPSAN (Unión de Pequeños Productores del 
Salado Norte, in Spanish). 

AUSTRALIA

Karawatha Forest Park: is a 909 ha peri-urban 
forest governed by the Brisbane Shire Council. 
The first established Australasian PPBio RAPELD 
site was initiated in collaboration with Brisbane 
Shire Council, and the South-east Queensland 
Catchments Association in 2007. Vegetation 
types and structure within Karawatha Forest Park 
(KFP) have been influenced by past management 
practices. The local region was logged from the 
1850’s to the late 1950’s for firewood, housing 
material, and coal production. Urbanisation and 
housing encroachment through partial clearing 
reached the area in the early 1980s. Many parts 
of Karawatha are burned every one or two years, 
mainly by low intensity fires. KFP is currently 
used for bushwalking, picnicking, mountain 
biking, and nature research. The vegetation is 
characterised by remnant mixed eucalypt forest 
with a predominately grassy understorey and 
melaleuca forest with a fern and herbaceous 
understorey. There are 32 uniformly distributed 
plots at KFP, however, unlike other PPBio RAPELD 

sites, plots were spaced at 500m intervals 
to maximize replication. Scientific studies 
have shown that this spacing is adequate 
for independence of data for most species 
examined. Most scientific research conducted at 
KFP has been undertaken by students, including 
ten honours projects that used the RAPELD grid 
for scientific research.

Currawinya National Park: There are 40 
uniformly distributed plots at Currawinya 
National Park, Queensland. Currawinya 
contains a 2487 ha enclosure for the purpose 
of breeding the nationally Threatened greater 
bilby (Macrotis lagotis). During 2010-2012, thirty 
plots were installed inside the enclosure and 
10 plots were installed outside the enclosure. 
The environment within and surrounding the 
enclosure is semi-arid with the predominant 
vegetation being shrubland comprising of 
Eremophila and Dodonaea species. Low red sand 
dunefields occur at the topographic high points, 
while water runs into claypans. Monitoring of 
bilbies and rabbits has occurred since 2011 and 
research on the PPBio transects has documented 
their decline due to a cat invasion. There are 
marked differences in vegetation condition and 
cover either side of the enclosure fence due to 
pest herbivores.

Lake Broadwater: is a Conservation Park 
and Resources Reserve that is managed by 
the Queensland Department of Environment 
and Science. The centrepiece of the park is a 
naturally-occurring shallow freshwater lake that 
is lined by Eucalyptus tereticornis. Vegetation 
is predominantly Eucalyptus woodland with 
a grassy understorey, with areas of Callitris 
woodland. Land clearing for the sake of grazing 
has occurred historically before the land was 
gazetted as an Environmental Park in 1981 and 
a Conservation Park in 1994. Much of the Park 
and Reserve is regrowth and woody vegetation 
can be patchy as the distance from the lake 
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increases. The surrounding area is used for 
cropping, grazing, and gas extraction. Eighteen 
uniformly distributed plots were installed 
between 2007-2009. The plots have been visited 
yearly since 2007 to conduct undergraduate 
research with mammal, bird, weed, reptile and 
amphibian research, until 2017.

Cooloola: Two modules, consisting of one 
and three uniformly distributed plots each, have 
been installed at the Great Sandy National Park 
in southern Queensland. The modules are 5 
km apart, with plots being 1 km apart within a 
module. As is the case with Lake Broadwater and 
Currawinya, the national park is managed by the 
Queensland Department of Environment and 
Science. Habitat is wallum heath on a sand dune 
system. A study on groundwater movement has 
been undertaken on the modules.

NEPAL

Chitwan National Park: Sixteen plots have been 
installed at Chitwan National Park (27°32’47”N, 
84°29’42”E) in lowland Nepal over a period from 
2007 to 2011. There are five plots in riverine 
forest, eleven uniformly distributed plots, one 
in grassland, and ten in Sal forest. A complex 
collaboration with World Wildlife Fund Nepal, the 
National Trust for Nature Conservation (NTNC), 
the Department of National Parks and Wildlife 
Conservation (DNPWC), the Center for Molecular 
Dynamics and Tribhuvan University has resulted 
in seven student research trips conducted by 
staff and students from Australia and Nepal. 
The PPBio Nepal program focuses on research 
development and education for Australian 
students and Nepalese staff and students. Since 
2007, monitoring of woody vegetation, small and 
large mammals, birds, weeds, and DNA sampling 
has taken place.


