
 

����������	�
	���	��

�
��		

��	�����	�
���	�
����	
 

�

���������	�



 1 

Authors 
�  Geraldo Damasceno Jr 1 

�  Iria Hiromi Ishii 1 

�  William Milliken 2 

�  Arnildo Pott 3 

�  Vali Pott 3 

�  James Ratter 4 

�  Jovita Yesilyurt 2 
 
1 Universidade Federal de Mato Grosso do Sul, Corumbá  
2 Royal Botanic Gardens, Kew 
3 EMBRAPA CNPGC, Campo Grande 
4 Royal Botanic Garden, Edinburgh 

 

 

Notes on the content of the report 
This report contains an overview of the vegetation on the Morraria de Santa Cruz, 
descriptions and quantitative data for the principal vegetation types, a map of the 
vegetation and preliminary species lists.   
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Introduction 

The Morraria de Santa Cruz 
This report presents the results of a vegetation survey conducted between the 
14th and 25th of February 2005 on the Morraria de Santa Cruz, a mountain 
situated approximately 30km south of Corumbá in the State of Mato Grosso do 
Sul (Brazil).  This is the site of an open-cast iron ore mine currently operated by 
Mineração Corumbaense Reunida, a subsidiary of Rio Tinto.   

The Morraria de Santa Cruz, the main body of which covers about 30km2 and 
reaches approximately 1060m a.s.l., is one of a series of inselbergs lying on the 
edge of the Pantanal wetlands.  It is clothed in a mixture of grassy savannas, 
cerrado tree savannas and semi-deciduous/deciduous forests.   

The MCR mine is currently entering a period of expansion, during which its 
production is predicted to increase tenfold.  This expansion will be supported by 
the development of a new steel plant at the foot of the mountain.  The full 
implications for the environment and biodiversity of the Morraria de Santa Cruz 
are still unclear, as final expansion plans have yet to be developed.  However, it 
is evident from the short-term plans for expansion (see Annex 3) that this will 
have a significant impact on a range of vegetation types. 

The survey 
The primary objective of the survey, which was jointly funded by Rio Tinto and 
MCR, was to undertake rapid characterisation and mapping of the vegetation on 
the mountain.  The results will be used in a number of ways: 

o To inform the development of a habitat action plan  for biodiversity 
conservation on the site, in conjunction with the results of zoological 
surveys. 

o To inform the process of habitat restoration  on the site, by providing a 
baseline and by contributing to the development of strategies for 
maximising post-operational regeneration. 

o To inform the selection of biodiversity offsets  for future mine expansion, 
as required by Brazilian law. 

The survey was conducted by a team of specialists gathered from a range of 
Brazilian and British institutions, including the Federal University of Mato Grosso 
do Sul (UFMG),1 EMBRAPA, the Royal Botanic Gardens, Kew and the Royal 
Botanic Garden Edinburgh.  Data from previous survey work carried out by staff 
from UFMG will be amalgamated with the results of this survey and presented 
together in the final report.  Although peripheral areas of the MCR concession 
                                            
1 Students from UFMG accompanied all stages of the survey, and were given practical training in 
survey techniques and plant identification in the field.   
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were visited and the vegetation described (e.g. Morro São Domingos to the SW 
and the ridge that extends eastwards from the mountain towards the Pantanal),2 
the main focus of the survey was the Morraria de Santa Cruz itself. 

Methodology 

Vegetation description 
Vegetation was described and classified using a combination of quantitative and 
qualitative methods.  Locations for vegetation sampling were identified through 
preliminary analysis of aerial imagery and reconnaissance on the ground.  Sites 
were selected in order to sample each of the principal vegetation types in as 
many locations as possible, and were spread widely over the area.   

Quantitative sampling 
Methods for quantitative sampling were adapted to the nature of the vegetation 
type.  Two principal techniques were employed: 

Quadrats 
Representative 20 x 20 or 20 x 10m plots were established in the campo sujo 
vegetation (grassy savanna with shrubs).  All woody plants over 60cm in height 
within these plots were identified and enumerated.  Herbaceous vegetation was 
quantified by measuring the cover (% area) for each species within eight 
50x50cm quadrats, distributed randomly around the plots.  

Data from the plots were amalgamated to provide average shrub densities and 
herbaceous species cover for each of the species represented. 

Point-centred quarter (PCQ) transects 
The point-centred quarter transect technique (Mueller-Dombois & Ellenberg, 
1974) allows rapid quantification and characterisation of forest and woodland 
vegetation.  The transect consists of a series of sampling points arranged along a 
straight line, separated by a pre-determined distance in order to avoid bias.  At 
each point a cross is placed on the ground, aligned with the direction of the 
transect, and the nearest tree3 within each 90
 quadrant is identified and 
measured (diameter or circumference at breast height).  The distance from the 
tree to the sample point is also recorded.  Using these figures it is possible to 
calculate the following statistics for each tree species: 

o Absolute density  (number of trees per hectare) 

o Relative density  (percentage of sampled trees represented by the species) 

o Absolute dominance  (total basal area per hectare)  

                                            
2 These descriptions are not included in this document, but will be included in the final report. 
3 For the minimum qualifying circumference for the trees (anything smaller than which is not 
recorded), see below. 
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o Relative dominance  (percentage of the total basal area represented by the species) 

o Absolute frequency  (percentage of sampling points at which the species occurs – an 
indication of how widespread it is)  

o Relative frequency  (percentage of the summed frequencies for all species) 

o Importance Value Index  (IVI) – an indication of the overall importance of the species in 
the vegetation4   

PCQ surveys were used to characterise the cerrado, cerradão and tall semi-
deciduous forest at the site.  The standard distance between points was 10m, and 
a minimum of 10 points was sampled at each site.  The minimum circumference 
in cerradão and forest was 30cm at breast height (1.3m), whilst in the cerrado it 
was 10cm at the base. Data from the same vegetation type in different locations 
were amalgamated to produce the tables in this report.   

Qualitative description 
In addition to quantitative sampling, vegetation was characterised in each location 
visited by a combination of species listing and physical description, supported by 
digital photographs.  Where species could not be identified with certainty, voucher 
herbarium specimens were collected by the UFMG and EMBRAPA members of 
the team.  These were dried in the Herbarium at UFMG Corumbá, and are 
currently being identified.5     

Soil samples were taken at each of the survey sites.  These have not yet been 
analysed.  Records were also made of slope, aspect, altitude and any other 
significant observations. 

Vegetation mapping 
GPS readings were taken at all vegetation description and sampling sites 
(maximum accuracy 6m).  Data from these sites were used to ground-truth 
satellite images.6  A GIS database was established using ESRI Arcview software, 
incorporating a high-resolution (1m) IKONOS image supplied by MCR.  Mapping 
was undertaken manually on the database, based on visual interpretation of the 
image and extrapolation of ground data (see Figure 1). 

 

NB  For locations and descriptions of the survey po ints referred to in the 
text, see Annex 1. 

                                            
4 In the tables presenting the results of the PCQ surveys, species are ranked by IVI. 
5 Where identifications are already available, these have been incorporated in the report. 
6 The choice of locations for vegetation sampling was guided by the image; each vegetation type 
distinguishable in the image was ground-truthed as widely as possible. 
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Results and discussion 

Overview of the vegetation of the Morraria de Santa  Cruz 
The zonation of the vegetation of the Morraria de Santa Cruz is closely related to 
its topography.  The central part of the mountain (which provides the focus of this 
report) is defined by a curved ridge forming roughly three sides of a square (N, E 
& W).  The outside of the ridge is characterised by a steep escarpment slope with 
intermittent cliffs.  On the inside of the ridge the ground slopes more gently, 
descending via a series of secondary ridges and gulleys towards the central part 
of the mountain, and thence to the south.   The bases of these gulleys, though 
apparently associated with drainage, were dry when visited and showed no sign 
of watercourses. 

The upper parts of the ridges are clothed in grassy savanna with scattered 
shrubs, classified as campo sujo (literally ‘dirty field’) vegetation.  The shrubs in 
this vegetation type generally become more abundant with decreasing altitude.  
Descending the ridges towards the centre of the massif, changes in the 
vegetation typically follow the sequence shown in Table 1.  Whilst there is a clear 
association between these changes and altitude, the height at which they occur is 
not consistent, suggesting influences from other factors such as slope, soils and 
hydrology. 

 

Table 1: Basic altitudinal zonation of main vegetat ion types 

Altitude  Vegetation 

Campo sujo (grassy savanna with shrubs and tall herbs), usually dominating the ridge 
tops and upper slopes. 

Cerrado (tree savanna, including campo cerrado), usually in strips of variable 
thickness between campo sujo and cerradão. 

Cerradão (low forest with strong cerrado influence), usually forming the upper band of 
forest on the slopes.  

 

Tall semi-deciduous forest on mesotrophic soils, usually dominating the valley 
bottoms and flatter ground towards the centre and south of the mountain. 

 

Although this is the general trend, the vegetation does not always follow the 
sequence shown in Table 1.  In some areas, for example, there is direct transition 
from campo sujo to cerradão.  In these locations the vegetation at the forest edge 
generally includes a scattering of tall shrubs and trees typical of cerrado 
vegetation, together with species more typical of forest margins, but there is no 
actual cerrado band.  Similarly, in places where campo sujo makes a fairly abrupt 
transition to tall semi-deciduous forest (e.g. in the upper reaches of some of the 
valleys), there is little separating them except a narrow band of marginal 
vegetation with scattered cerrado and cerradão elements. 
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Figure 1: Vegetation transitions on the Morraria de  Santa Cruz (IKONOS image and map) 
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Within the forested areas the transition between cerradão and tall semi-deciduous 
forest is a gradual one, and cannot be defined very precisely.  These forest types 
are similar in floristic composition (see below), the principal difference being the 
presence of typical cerrado/cerradão species in the former.  For the purposes of 
mapping, these were defined by crown size of the trees (which is visibly greater in 
the taller semi-deciduous forest).  Although in general this forest type is confined 
to the lower parts of the mountain slopes, it can ascend to greater altitudes in the 
bottoms of the valleys between the secondary ridges.  

On the steep scarp slopes around the edge of the mountain, the vegetation is 
generally composed of a mixture of campo sujo (spreading over from the tops of 
the ridges), cerrado (dominating much of the the slopes) and cliff vegetation (a 
mixture of campo sujo, cerrado and epiphytic/lithophytic/rupicolous species).  At 
the base of the scarp the vegetation makes a fairly rapid transition to tall semi-
deciduous forest. 

Secondary vegetation on the mountain occurs in a range of locations including 
abandoned mines (generally covered in grasses and scattered herbaceous and 
shrubby species), road and clearing margins (with a typical mixture of introduced 
weeds and pioneer species) and cleared areas that have not been mined.  These 
areas support either scrubby vegetation dominated by cerrado species or, more 
extensively, dense secondary forest dominated by pioneer forest species.  This 
type of vegetation covers a large area to the north of the main access road to the 
mine.  

 

Table 2: Areas mapped of each main vegetation type on the Morraria de Santa Cruz 

Vegetation Area mapped (km 2) 

Semi-deciduous forest 13.30 

Campo 6.06 

Cerradão  3.53 

Cerrado 3.42 

Secondary vegetation 2.32 

Mine 2.30 

Pasture7 0.46 

Cliff vegetation 0.26 

Total 31.66 

  

Distribution of thse vegetation types is shown on t he map in Annex 3. 

                                            
7 Pasture was not visited during the survey, and is not described in the following section. 
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Description of the principal vegetation types  

Campo sujo 
Campo sujo vegetation, which covers the ridge tops on the mountain, is 
characterized by a dense ground layer of grasses and herbaceous species to a 
height of 30-40cm, with scattered shrubs and taller herbs such as Esterhazya 
splendida, Eriosema crinitum, Crotalaria spectabilis, Mimosa sensibilis var. 
urucumensis and Vernonia spp.  Trachypogon spicatus is by far the most 
important species in the ground layer, with other grasses (including Axonopus 
spp. and Thrasya petrosa) also making significant contributions (Table 3).  Young 
individuals of shrubby species such as Aiouea trinervis and Qualea cryptantha 
also provide significant ground cover.  There is some variability in the composition 
of the herbaceous layer across the area, with species such as Bulbostylis 
paradoxa and Eryngium pristis showing distinctly patchy distribution. 

The average tall shrub density (60cm or taller) among the samples studied was 
5460 per hectare (see Table 4).  This, however, varies significantly from site to 
site, ranging from 2,700 to 13,300 in the study plots (highest at Point 3).  In 
general the tall shrub component becomes lower with increasing altitude, possibly 
as a consequence of exposure to wind.  In areas with lowest shrub cover the 
vegetation could possibly be classified as campo limpo, though we have decided 
to maintain all the grassy savanna as a single, somewhat variable unit.   

 

Figure 2: Sparse campo sujo at Point 2 
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Table 3: Herbaceous species and shrubs <60cm tall i n campo sujo vegetation 

Species  Family  Average 
cover  

Relative 
frequency  

Trachypogon spicatus (L.f.) O. Kuntze Gramineae 46.59 91.23 

Axonopus aureus Beauv. Gramineae 8.46 29.82 

Thrasya petrosa (Trin.) Chase Gramineae 4.75 50.88 

Bare ground/rock  3.70 42.11 

Axonopus pressus (Nees ex Steud.) Parodi Gramineae 2.93 22.81 

Aiouea trinervis Meissn. Lauraceae 2.70 28.07 

Leptocoryphium lanatum (Kunth) Nees Gramineae 2.42 36.84 

Qualea cryptantha (Spreng.) Warm. Vochysiaceae 2.26 14.04 

Axonopus pellitus Hitchcock & Chase Gramineae 2.14 28.07 

Spiranthera odoratissima A. St.-Hil. Rutaceae 1.91 15.79 

Leguminosae Indet. Leguminosae 1.33 12.28 

Blepharocalyx salicifolius (Kunth) O.Berg Myrtaceae 1.23 8.77 

Galactia sp. Leguminosae 1.09 10.53 

Eryngium pristis Cham. & Schlecht. Umbelliferae 1.00 14.04 

Chamaecrista cordistipula (Mart.) H.S.Irwin & Barneby Leguminosae 0.95 19.30 

Julocroton montevidensis Klotzsch Euphorbiaceae 0.95 15.79 

Byrsonima coccolobifolia Kunth Malpighiaceae 0.95 10.53 

Miconia albicans (Sw.) Triana Melastomataceae 0.88 3.51 

Byrsonima crassa Niedenzu Malpighiaceae 0.88 1.75 

Kielmeyera coriacea (Spreng.) Mart. Guttiferae 0.82 5.26 

Baccharis sp. Compositae 0.81 22.81 

Anemia sp. Schizaeaceae 0.67 7.02 

Styrax ferrugineus Nees & Mart. Styracaceae 0.58 7.02 

Vernonia herbacea Rusby Compositae 0.56 15.79 

Eugenia punicifolia (Kunth) DC. Myrtaceae 0.56 3.51 

Vernonia sp. 2 (AP 12.561) Compositae 0.51 7.02 

Palicourea rigida Kunth Rubiaceae 0.49 5.26 

Heteropterys byrsonimaefolia Adr. Juss. Malpighiaceae 0.47 5.26 

Mimosa sensibilis Griseb. var. urucumensis Barneby Leguminosae 0.44 19.30 

Allagoptera leucocalyx Kuntze Palmae 0.44 1.75 

Polypodium sp. Polypodiaceae 0.42 8.77 

Dalechampia sp. Euphorbiaceae 0.37 3.51 

Smilax fluminensis Steud. Smilacaceae 0.32 3.51 

Aristida riparia Trin. Gramineae 0.28 5.26 

Chamaecrista desvauxii (Collad.) Killip Leguminosae 0.28 10.53 

Bulbostylis cf. pubescens (Presl) Svenson Cyperaceae 0.26 12.28 

Manihot tripartita Müll.Arg. Euphorbiaceae 0.25 7.02 

Qualea grandiflora Mart. Vochysiaceae 0.23 1.75 

Clitoria guianensis (Aubl.) Benth. Leguminosae 0.19 7.02 

Schizachyrium microstachyum (Desv.) Roseng. Gramineae 0.19 5.26 

Hemipogon acerosus Decne. Asclepiadaceae 0.19 3.51 

Eriope crassipes Benth. Labiatae 0.18 5.26 

Dyckia sp. Bromeliaceae 0.18 1.75 

Erythroxylum suberosum A. St.-Hil. Erythroxylaceae 0.18 1.75 

Viguiera grandiflora Gardner Compositae 0.12 5.26 

Tabebuia ochracea (Cham.) Standl. Bignoniaceae 0.12 1.75 

Peltaea polymorpha (A.St.-Hil.) Krapov. & Cristóbal Malvaceae 0.12 1.75 

Vernonia sp.3 (AP 12.505) Compositae 0.11 3.51 

Erythroxylum campestre A.St.Hil. Erythroxylaceae 0.11 1.75 
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Species  Family  Average 
cover  

Relative 
frequency  

Diodia alata Nees & Mart. Rubiaceae 0.09 7.02 

Davilla elliptica A. St.-Hil. Dilleniaceae 0.09 1.75 

Hymenaea stigonocarpa Mart. ex Hayne Leguminosae 0.09 1.75 

Bulbostylis paradoxa Nees Cyperaceae 0.07 1.75 

Eriosema crinitum (Kunth) G. Don. Leguminosae 0.07 3.51 

Aeschynomene falcata (Poir.) DC. Leguminosae 0.07 5.26 

Eupatorium sp. Compositae 0.04 1.75 

Eriosema sp. (AP 12.609) Leguminosae 0.04 3.51 

Heteropterys aphrodisiaca O. Mach. Malpighiaceae 0.04 1.75 

Hyptis cf. latifolia Mart. ex Benth. Labiatae 0.02 3.51 

Gramineae indet. Gramineae 0.02 1.75 

Macrosiphonia petraea Kuntze Apocynaceae 0.02 1.75 

Paspalum plicatulum Michx. Gramineae 0.02 1.75 

Stylosanthes macrocephala M.B.Ferreira & Sousa Costa Leguminosae 0.02 1.75 

 

Table 4: Shrubs >60cm tall in campo sujo vegetation  

Species  Family  Number per hectare  

Aiouea trinervis Meissn. Lauraceae 1255 

Styrax ferrugineus Nees & Mart. Styracaceae 1010 

Qualea cryptantha (Spreng.) Warm. Vochysiaceae 355 

Hymenaea stigonocarpa Mart. ex Hayne Leguminosae 330 

Blepharocalyx salicifolius (Kunth) O.Berg Myrtaceae 325 

Erythroxylum suberosum A. St.-Hil. Erythroxylaceae 320 

Kielmeyera coriacea (Spreng.) Mart. Guttiferae 235 

Miconia albicans (Sw.) Triana Melastomataceae 215 

Stryphnodendron obovatum Benth Leguminosae 190 

Spiranthera odoratissima A. St.-Hil. Rutaceae 165 

Byrsonima coccolobifolia Kunth Malpighiaceae 160 

Qualea grandiflora Mart. Vochysiaceae 145 

Davilla elliptica A. St.-Hil. Dilleniaceae 125 

Palicourea rigida Kunth Rubiaceae 115 

Byrsonima intermedia A. Juss. Malpighiaceae 110 

Tabebuia ochracea (Cham.) Standl. Bignoniaceae 95 

Cybistax antisyphilitica Mart. Bignoniaceae 55 

Miconia ferruginata DC. Melastomataceae 50 

Byrsonima crassa Niedenzu Malpighiaceae 40 

Psidium cinereum Mart. ex DC. Myrtaceae 35 

Qualea parviflora Mart. Vochysiaceae 35 

Miconia fallax DC. Melastomataceae 25 

Lafoensia pacari A. St.-Hil. Lythraceae 25 

Heteropterys aphrodisiaca O. Mach. Malpighiaceae 15 

Heteropterys byrsonimaefolia Adr. Juss. Malpighiaceae 10 

Casearia sylvestris Swartz Flacourtiaceae 5 

Cybianthus sp. Myrsinaceae 5 

Ouratea spectabilis (Mart.) Engl. Ochnaceae 5 

Eugenia punicifolia (Kunth) DC. Myrtaceae 5 

Total  5460 
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Cerrado 
Tree cerrado vegetation on the mountain generally occurs as a narrow band 
between the campo sujo and the cerradão.  The ground layer is essentially the 
same as in the campo sujo, the principal difference from this vegetation type 
being in the height of the trees and shrubs (1.5-5m with scattered taller 
individuals).  The average density of trees and shrubs with a basal circumference 
equal to or greater than 10cm in the areas studied was 1880 individuals per 
hectare, ranging from 250 to 2460 (see Table 5).  This difference reflects the 
variable structural nature of this vegetation type, which ranges from relatively 
open tree savanna to dense (and generally lower) thickets of cerrado tree and 
shrub species.  The former could equally be classified as campo cerrado, but we 
have decided to retain them as a single unit. 

 
Figure 3: Tall, relatively open tree savanna (campo  cerrado) at Point 17 

Some of the lower cerrados on the mountain, e.g. at Points 6 and 32, appear to 
have been cut during previous land clearance or mining operations.  The fact that 
it is recovering relatively successfully, albeit probably with an altered composition, 
reflects the fact that many cerrado trees have large underground storage organs 
that facilitate regeneration. 

The suite of dominant tree species in this vegetation type varies from one area to 
another.  Lafoensia pacari (particularly in the taller tree savannas), Qualea 
cryptantha, Q. grandiflora, Davilla elliptica and Styrax ferrugineus were the most 
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important in the areas studied quantitatively, but in other locations (e.g. on the 
steep escarpment slopes on the northern side of the mountain) other species 
such as Magonia pubescens were found to dominate.8 Some of the commonest 
species (e.g. Qualea spp., Styrax ferrugineus) also occur in the campo sujo as 
smaller shrubs.   

Cerrado vegetation is ecologically adapted to fire, and evidence of burning 
(charred trunks) was observed in several locations.   

 

 
Figure 4: Low, dense (previously disturbed) cerrado  at point 6 

                                            
8 The ground layer on these slopes is dominated by the invasive exotic grass Melinis minutiflora 
(‘capim gordura’) which has presumably spread from nearby mining sites, and the palm 
Allagoptera leucocalyx.  Magonia pubescens is more calcicolous than the majority of cerrado 
plants.  Its presence usually indicates the presence of Ca levels of at least 2mg/100g in the 
surface soil, and usually more.  It is typical of mesotrophic soils in cerradão. 
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Table 5: Trees and shrubs >10cm circumference (at b ase) in cerrado vegetation 9 

Name Family  No trees  Absolute 
density  

Relative 
density  Dominance  Relative 

dominance  
Absolute 
frequency  

Relative 
frequency  IVI Max 

diam  
Ave 
diam  

Lafoensia pacari A. St.-Hil. Lythraceae 21 329.12 17.50 2.56 21.65 40.00 12.90 52.05 14.96 9.69 

Qualea parviflora Mart. Vochysiaceae 14 219.41 11.67 2.42 20.52 33.33 10.75 42.94 28.33 8.94 

Davilla elliptica A. St.-Hil. Dilleniaceae 13 203.74 10.83 0.72 6.08 23.33 7.53 24.44 13.37 6.19 

Qualea grandiflora Mart. Vochysiaceae 9 141.05 7.50 0.64 5.39 26.67 8.60 21.49 12.10 6.54 

Styrax ferrugineus Nees & Mart. Styracaceae 10 156.72 8.33 0.48 4.06 23.33 7.53 19.92 13.05 5.67 

Diptychandra aurantiaca Tul. Leguminosae 8 125.38 6.67 0.31 2.59 20.00 6.45 15.71 8.28 5.37 

Byrsonima intermedia A. Juss. Malpighiaceae 4 62.69 3.33 0.88 7.42 13.33 4.30 15.05 23.24 11.14 

Stryphnodendron obovatum Benth Leguminosae 7 109.71 5.83 0.16 1.39 23.33 7.53 14.75 5.09 4.32 

Plathymenia reticulata Benth Leguminosae 3 47.02 2.50 0.69 5.86 10.00 3.23 11.58 22.28 11.25 

Sclerolobium aureum (Tul.) Benth Leguminosae 2 31.34 1.67 0.83 7.05 6.67 2.15 10.86 24.19 16.87 

Byrsonima crassa Niedenzu Malpighiaceae 3 47.02 2.50 0.55 4.64 10.00 3.23 10.36 15.60 11.03 

Kielmeyera coriacea (Spreng.) Mart. Guttiferae 5 78.36 4.17 0.21 1.80 13.33 4.30 10.27 7.32 5.73 

Qualea cryptantha (Spreng.) Warm. Vochysiaceae 3 47.02 2.50 0.18 1.53 10.00 3.23 7.26 8.59 6.68 

Miconia albicans (Sw.) Triana Melastomataceae 3 47.02 2.50 0.07 0.60 10.00 3.23 6.32 4.77 4.35 

Byrsonima coccolobifolia Kunth Malpighiaceae 2 31.34 1.67 0.23 1.91 6.67 2.15 5.73 11.78 9.23 

Erythroxylum suberosum A. St.-Hil. Erythroxylaceae 2 31.34 1.67 0.16 1.33 6.67 2.15 5.14 8.59 7.96 

Tabebuia aurea (Manso) Benth. & Hook.f. ex 
S.Moore 

Bignoniaceae 1 15.67 0.83 0.38 3.19 3.33 1.08 5.10 17.51 17.51 

Pseudobombax longiflorum (Mart. & Zucc.) A. 
Robyns 

Bombacaceae 2 31.34 1.67 0.06 0.47 6.67 2.15 4.29 4.77 4.77 

Aiouea trinervis Meissn. Lauraceae 2 31.34 1.67 0.04 0.33 3.33 1.08 3.07 4.14 3.98 

Enterolobium sp. Leguminosae 1 15.67 0.83 0.08 0.66 3.33 1.08 2.57 7.96 7.96 

Miconia ferruginata DC. Melastomataceae 1 15.67 0.83 0.08 0.66 3.33 1.08 2.57 7.96 7.96 

Eupatorium sp. Compositae 1 15.67 0.83 0.05 0.42 3.33 1.08 2.33 6.37 6.37 

Cybistax antisyphilitica Mart. Bignoniaceae 1 15.67 0.83 0.02 0.21 3.33 1.08 2.12 4.46 4.46 

Hymenaea stigonocarpa Mart. ex Hayne Leguminosae 1 15.67 0.83 0.02 0.15 3.33 1.08 2.06 3.82 3.82 

Ouratea sp. Ochnaceae 1 15.67 0.83 0.01 0.11 3.33 1.08 2.01 3.18 3.18 

 

                                            
9 See Methodology for an explanation of the data presented. 
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Cerradão 
Cerradão is a low forest type that occurs over large areas of the mountain, 
generally situated between cerrado tree savanna and the taller semi-deciduous 
forest.  Some of the woody species that occur as shrubs or small trees in the 
campo sujo and cerrado vegetation, most notably Qualea cryptantha and 
Blepharocalyx salicifolius, become large trees in this context, consistently 
dominating the tree composition (Table 6).  These cerrado species are probably 
relicts from previous cerrado vegetation, suggesting long-term vegetation 
transition.  

The other most important trees in this vegetation are Protium heptaphyllum, 
Pouteria torta and Coussarea hydrangeaefolia.  Other typical cerradão species 
found in this habitat include Terminalia argentea, Luehea grandiflora and 
Guazuma ulmifolia.  Several of the tree species found in this cerradão, including 
Aspidosperma subincanum, P. torta and L. grandiflora, are indicators of 
mesotrophic soils.  The canopy height is generally about 8-15m, with occasional 
larger individuals to 20m, with a consistent density of approximately 740 trees 
(equal or over 30cm circumference at breast height) per hectare.  There is a 
reasonably dense understorey of smaller trees of which Coussarea 
hydrangeaefolia is the most abundant.  Erythroxylum pelleterianum and Guapira 
areolata are also common in the understorey.  The ground is covered with a thick 
layer of leaf litter, and supports a herbaceous layer made up primarily of 
Adiantum spp. and (to a lesser degree) Marantaceae.  Epiphytes, including 
various orchids and Bromeliaceae, are relatively abundant. 

 
Figure 5: Cerradão at Point 9 
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Table 6: Trees and shrubs >30cm circumference at br east height in cerradão vegetation 

Name Family  No 
trees  

Absolute 
density  

Relative 
density  Dominance  Relative 

dominance  
Absolute 
frequency  

Relative 
frequency  IVI Max 

diam  
Ave 
diam  

Qualea cryptantha (Spreng.) Warm. Vochysiaceae 19 103.37 13.97 9.38 33.09 44.12 12.30 59.36 52.20 31.80 

Pouteria torta (Mart.) Radlk. Sapotaceae 12 65.29 8.82 3.75 13.24 32.35 9.02 31.08 35.01 25.17 

Protium heptaphyllum (Aubl.) Marchal Burseraceae 17 92.49 12.50 1.64 5.80 41.18 11.48 29.77 21.65 14.57 

Coussarea hydrangeaefolia (Benth.) Müll. Arg. Rubiaceae 12 65.29 8.82 0.87 3.08 32.35 9.02 20.92 16.87 12.65 

Alchornea triplinervia (Spr.) Müll. Arg. Euphorbiaceae 9 48.97 6.62 1.84 6.50 26.47 7.38 20.50 35.97 20.58 

Blepharocalyx salicifolius (Kunth) O.Berg Myrtaceae 8 43.53 5.88 2.47 8.73 20.59 5.74 20.35 36.61 25.90 

Luehea grandiflora Mart. Tiliaceae 8 43.53 5.88 1.72 6.07 23.53 6.56 18.51 28.65 19.89 

Aspidosperma subincanum Mart. Apocynaceae 9 48.97 6.62 0.82 2.89 20.59 5.74 15.24 24.83 13.86 

Guapira areolata (Heimerl) Lundell Nyctaginaceae 8 43.53 5.88 0.58 2.04 20.59 5.74 13.66 15.60 11.82 

Alibertia sessilis (Vell.) K. Schum. Rubiaceae 5 27.20 3.68 0.89 3.12 14.71 4.10 10.90 25.78 17.00 

Styrax ferrugineus Nees & Mart. Styracaceae 3 16.32 2.21 1.05 3.69 8.82 2.46 8.36 28.65 20.27 

Terminalia argentea Mart. & Zucc. Combretaceae 3 16.32 2.21 0.66 2.34 8.82 2.46 7.00 28.65 22.28 

Rapanea guianensis Kuntze Myrsinaceae 3 16.32 2.21 0.25 0.87 8.82 2.46 5.54 15.92 13.58 

Symplocos nitens (Pohl) Benth Symplocaceae 3 16.32 2.21 0.22 0.76 8.82 2.46 5.43 14.01 12.94 

Mabea fistulifera Mart. Euphorbiaceae 3 16.32 2.21 0.17 0.59 8.82 2.46 5.26 13.37 11.35 

Astronium fraxinifolium Schott Anacardiaceae 2 10.88 1.47 0.50 1.76 5.88 1.64 4.87 27.37 23.87 

Apeiba tibourbou Aubl. Tiliaceae 2 10.88 1.47 0.33 1.18 5.88 1.64 4.29 23.24 19.42 

Pseudobombax longiflorum (Mart. & Zucc.) A. Robyns Bombacaceae 2 10.88 1.47 0.37 1.30 2.94 0.82 3.59 26.74 19.42 

Aiouea trinervis Meissn. Lauraceae 2 10.88 1.47 0.13 0.46 5.88 1.64 3.57 14.32 12.10 

Inga cylindrica Mart. Leguminosae 1 5.44 0.74 0.28 0.98 2.94 0.82 2.53 25.46 25.46 

Guazuma ulmifolia Lam. Sterculiaceae 1 5.44 0.74 0.18 0.63 2.94 0.82 2.18 20.37 20.37 

Indet. Undetermined 1 5.44 0.74 0.10 0.35 2.94 0.82 1.91 15.28 15.28 

Chrysophyllum marginatum Radlk. Sapotaceae 1 5.44 0.74 0.07 0.23 2.94 0.82 1.79 12.41 12.41 

Machaerium acutifolium Vogel Leguminosae 1 5.44 0.74 0.04 0.16 2.94 0.82 1.71 10.19 10.19 

Ocotea diospyrifolia (Meis.) Mez Lauraceae 1 5.44 0.74 0.04 0.14 2.94 0.82 1.69 9.55 9.55 
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Tall semi-deciduous mesotrophic forest 
The valley bottoms and basins on the mountain, particularly in the lower altitudes, 
are covered by tall semi-deciduous forest on mesotrophic soils.  The composition 
of these forests is superficially similar to the cerradão, with strong dominance of 
species such as Protium heptaphyllum and Pouteria torta, yet there are also 
some notable differences (see Table 7).  One is the virtual absence of the cerrado 
relict species such as Qualea cryptantha and Blepharocalyx salicifolius that occur 
in the cerradão.  Another is the strong presence of the understorey palm Attalea 
phalerata, both as mature trees and young individuals in the lower understorey.  
This species is an indicator of mesotrophic soils, as are several of the others 
recorded in this vegetation type. 

 
Figure 6: Tall semi-deciduous mesotrophic forest at  Point 12 

The general height of the canopy is 20-25m, with large emergent trees to 30-40m 
(sometimes exceeding 1m in diameter).  These large individuals include several 
species not recorded in the cerradão, such as Tabebuia roseoalba, Hymenaea 
courbaril ssp. stilbocarpa, Aspidosperma cylindrocarpon, Eriotheca roseorum, 
Spondias mombin and Cedrela fissilis.  This type of forest is readily 
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distinguishable from cerradão in aerial photographs by the larger crowns of the 
trees.10  Amongst the smaller tree species in this forest, Nectandra cissiflora is 
also notable for its relative abundance (this species is absent from cerradão). 

The ground layer, as in the cerradão, is commonly dominated by Adiantum spp. 
together with some Marantaceae and other herbaceous species.  Coussarea 
hydrangeaefolia and Guapira areolata remain common among the trees and 
treelets of the understorey and lower understorey, and epiphytic orchids and 
Bromeliaceae also remain relatively common. 

The overall density of trees over 30cm circumference at breast height was 500 
per hectare.  This is significantly lower than the cerradão, partly reflecting the 
difference in forest structure but also the notable abundance of gaps, apparently 
caused by wind.  Similar observations were made on the Morro São Domingos 
during MCR’s EIA (Environmental Impact Assessment).  It is difficult to tell to 
what degree this phenomenon may also have been exacerbated by human 
activity in the area.  Mabea fistulifera, a pioneer species, commonly occurs as 
small trees in these gaps. 

 

Observations on forest composition and cerrado-cerr adão-forest transition  

The species composition of these forests is typical for seasonal semidiciduous 
forest on mesotrophic soils (see Furley & Ratter, 1988), although certain species 
normally characteristic of such forests, such as Myracrodruon urundeuva, 
Astronium fraxinifolium and Anadenanthera colubrine, are much rarer than usual.  
An interesting feature is the number of typical cerradão species (e.g. Luehea 
grandiflora, Guazuma ulmifolia) occurring in some of the lower-stature forests, 
suggesting that these areas are transitional (see Table 8).  The whole area has 
probably been subject to the recent successional changes from cerrado to forest 
that have occurred in many parts of Brazil, but are generally obscured by human 
changes to the environment (Ratter, 1992).  This is further suggested by the 
occurrence of three of the commonest species of campo sujo, Blepharocalyx 
salicifolius, Qualea cryptantha and Styrax ferrugineus, in the cerradão and 
occasionally in the taller forest.  These relict trees are presumed to have 
persisted after theor original establishment in sparse forms of cerrado.  To a 
lesser extent the same can be said of Pseudobombax longiflorum and the 
cerradão species Terminalia argentea and Luehea grandiflora. 

 

 

                                            
10 This difference was used in the mapping process, based on satellite imagery. 
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Table 7: Trees and shrubs >30cm circumference at br east height in tall semi-deciduous mesotrophic fore st 

Name Family  No 
trees  

Absolute 
density  

Relative 
density  Dominance  Relative 

dominance  
Absolute 
frequency  

Relative 
frequency  IVI Max 

diam  
Ave 
diam  

Pouteria torta (Mart.) Radlk. Sapotaceae 30 88.41 17.86 5.99 23.46 50.00 14.69 56.00 63.03 26.37 

Protium heptaphyllum (Aubl.) Marchal Burseraceae 23 67.78 13.69 3.35 13.14 47.62 13.99 40.81 36.61 23.96 

Attalea phalerata Mart. Palmae 13 38.31 7.74 1.74 6.84 23.81 6.99 21.57 31.51 23.41 

Nectandra cissiflora Nees Lauraceae 10 29.47 5.95 2.32 9.08 21.43 6.29 21.32 54.43 28.41 

Coussarea hydrangeaefolia (Benth.) Müll. Arg. Rubiaceae 14 41.26 8.33 0.82 3.21 23.81 6.99 18.54 24.51 15.17 

Guapira areolata (Heimerl) Lundell Nyctaginaceae 13 38.31 7.74 0.78 3.07 23.81 6.99 17.80 23.24 14.99 

Luehea grandiflora Mart. Tiliaceae 7 20.63 4.17 1.31 5.14 11.90 3.50 12.80 41.38 26.69 

Guarea guidonia (L.) Sleumer Meliaceae 4 11.79 2.38 0.82 3.20 9.52 2.80 8.38 34.70 29.13 

Alchornea triplinervia (Spr.) Müll. Arg. Euphorbiaceae 4 11.79 2.38 0.55 2.15 9.52 2.80 7.33 37.56 22.68 

Aiouea trinervis Meissn. Lauraceae 4 11.79 2.38 0.51 2.01 9.52 2.80 7.19 34.06 22.12 

Cedrela fissilis Vell. Meliaceae 2 5.89 1.19 1.12 4.39 4.76 1.40 6.98 50.93 49.18 

Schefflera morototoni (Aubl.) Maguire, Steyerm. & Frodin Araliaceae 3 8.84 1.79 0.66 2.58 7.14 2.10 6.46 39.47 29.18 

Apeiba tibourbou Aubl. Tiliaceae 4 11.79 2.38 0.29 1.15 9.52 2.80 6.33 22.60 17.43 

Indet Undetermined 3 8.84 1.79 0.59 2.31 7.14 2.10 6.19 30.88 29.07 

Symplocos nitens (Pohl) Benth Symplocaceae 4 11.79 2.38 0.13 0.53 9.52 2.80 5.70 11.78 11.22 

Blepharocalyx salicifolius (Kunth) O.Berg Myrtaceae 2 5.89 1.19 0.65 2.54 4.76 1.40 5.13 38.83 37.40 

Cecropia pachystachya Trécul Cecropiaceae 3 8.84 1.79 0.20 0.78 7.14 2.10 4.66 18.14 16.87 

Spondias mombin L. Anacardiaceae 1 2.95 0.60 0.76 2.98 2.38 0.70 4.27 57.30 57.30 

Tabebuia roseoalba (Ridley) Sandw. Bignoniaceae 2 5.89 1.19 0.32 1.27 4.76 1.40 3.86 34.38 24.51 

Guazuma ulmifolia Lam. Sterculiaceae 2 5.89 1.19 0.20 0.79 4.76 1.40 3.38 22.60 20.85 

Chrysophyllum marginatum Radlk. Sapotaceae 2 5.89 1.19 0.19 0.74 4.76 1.40 3.33 22.60 20.05 

Erythroxylum pelleterianum A. St.-Hil. Erythroxylaceae 2 5.89 1.19 0.16 0.64 4.76 1.40 3.23 23.24 18.14 

Terminalia argentea Mart. & Zucc. Combretaceae 1 2.95 0.60 0.44 1.73 2.38 0.70 3.02 43.61 43.61 

Cordia sellowiana Cham. Boraginaceae 2 5.89 1.19 0.10 0.38 4.76 1.40 2.97 17.19 14.16 

Zanthoxylum caribaeum Lam. Rutaceae 2 5.89 1.19 0.09 0.35 4.76 1.40 2.94 14.96 13.85 

Mabea fistulifera Mart. Euphorbiaceae 2 5.89 1.19 0.08 0.30 4.76 1.40 2.89 15.60 12.57 

Qualea cryptantha (Spreng.) Warm. Vochysiaceae 1 2.95 0.60 0.37 1.44 2.38 0.70 2.73 39.79 39.79 

Inga cylindrica Mart. Leguminosae 1 2.95 0.60 0.28 1.11 2.38 0.70 2.41 35.01 35.01 

Trichilia elegans A. Juss. Meliaceae 1 2.95 0.60 0.18 0.72 2.38 0.70 2.01 28.17 28.17 

Tabebuia ochracea (Cham.) Standl. Bignoniaceae 1 2.95 0.60 0.18 0.70 2.38 0.70 1.99 27.69 27.69 

Eugenia sp. Myrtaceae 1 2.95 0.60 0.14 0.55 2.38 0.70 1.85 24.67 24.67 

Samanea tubulosa (Benth.) Barneby & Grimes Leguminosae 1 2.95 0.60 0.07 0.28 2.38 0.70 1.57 17.51 17.51 

Ateleia sp. (AP 12.587) Leguminosae 1 2.95 0.60 0.06 0.23 2.38 0.70 1.53 16.07 16.07 

Casearia gossypiosperma Briq. Flacourtiaceae 1 2.95 0.60 0.03 0.13 2.38 0.70 1.42 11.78 11.78 

Rapanea guianensis Kuntze Myrsinaceae 1 2.95 0.60 0.03 0.10 2.38 0.70 1.39 10.50 10.50 
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Table 8: Trees and shrubs >30cm circumference at br east height in transitional cerradão/tall semi-deci duous mesotrophic forest 

Name Family  No trees  Absolute 
density  

Relative 
density  Dominance  Relative 

dominance  
Absolute 
frequency  

Relative 
frequency  IVI Max 

diam  
Ave 
diam  

Pouteria torta (Mart.) Radlk. Sapotaceae 7 128.72 17.50 11.44 34.28 60.00 16.67 68.44 44.56 32.51 

Protium heptaphyllum (Aubl.) Marchal Burseraceae 12 220.66 30.00 3.35 10.05 90.00 25.00 65.05 21.01 13.38 

Luehea grandiflora Mart. Tiliaceae 2 36.78 5.00 5.38 16.12 20.00 5.56 26.68 44.56 43.13 

Qualea cryptantha (Spreng.) Warm. Vochysiaceae 2 36.78 5.00 3.94 11.82 20.00 5.56 22.38 46.15 35.33 

Blepharocalyx salicifolius (Kunth) O.Berg Myrtaceae 2 36.78 5.00 3.35 10.04 20.00 5.56 20.60 34.38 34.06 

Aiouea trinervis Meissn. Lauraceae 3 55.16 7.50 0.71 2.12 30.00 8.33 17.96 17.19 12.31 

Guazuma ulmifolia Lam. Sterculiaceae 2 36.78 5.00 0.65 1.95 20.00 5.56 12.50 18.78 14.32 

Guapira areolata (Heimerl) Lundell Nyctaginaceae 2 36.78 5.00 0.44 1.30 20.00 5.56 11.86 12.10 11.30 

Coussarea hydrangeaefolia (Benth.) Müll. 
Arg. 

Rubiaceae 2 36.78 5.00 0.33 0.99 20.00 5.56 11.54 11.14 10.66 

Attalea phalerata Mart. Palmae 1 18.39 2.50 1.32 3.96 10.00 2.78 9.24 30.24 30.24 

Licania sp. Chrysobalanaceae 1 18.39 2.50 1.08 3.24 10.00 2.78 8.52 27.37 27.37 

Alibertia sessilis (Vell.) K. Schum. Rubiaceae 1 18.39 2.50 0.44 1.31 10.00 2.78 6.59 9.87 9.87 

Cecropia pachystachya Trécul Cecropiaceae 1 18.39 2.50 0.43 1.28 10.00 2.78 6.56 17.19 17.19 

Erythroxylum pelleterianum A. St.-Hil. Erythroxylaceae 1 18.39 2.50 0.38 1.14 10.00 2.78 6.42 16.23 16.23 

Nectandra cissiflora Nees Lauraceae 1 18.39 2.50 0.13 0.39 10.00 2.78 5.67 9.55 9.55 
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Cliff vegetation 
The vegetation on the cliffs on the northern side of the mountain consists of a 
mixture of species typical of savannas and rocky habitats.  This is due to the 
broken nature of the cliffs, with rock walls interspersed with steep slopes and 
ledges onto which the adjacent campo sujo and cerrado vegetation has spread.  
These slopes and ledges support a mixture of grasses and herbaceous species 
such as Axonopus spp. Calea sp. and various Cyperaceae, together with 
assorted savanna shrubs including Clidemia sp., Alchornea triplinervia, Qualea 
cryptantha, Miconia albicans, Tocoyena brasiliensis, Styrax ferrugineus and 
Norantea goyazensis.   

The rock walls and crevices support epiphytic and lithophytic species such as 
Tillandsia sp., Begonia lindmanii, Deuterocohia meziana, Echinopsis calochlora, 
Epiphyllum phyllanthus, Ficus calyptroceras, Adiantium sp. and Polypodium sp.  
A climbing species of Serjania is common on the ledges. 

 
Figure 7: Broken cliffs at Point 1 

 

Figure 8: Vegetation growing among fissures in 
the cliffs on the north side of the mountain 
(Point 26), including Begonia lindmanii  and 
Deuterocohnia meziana . 

Secondary vegetation 
The largest area of recent secondary vegetation, lying to the north of the access 
road to the mine, was originally tall semi-deciduous forest.  This now supports 
classic ‘capoeira’ vegetation, consisting of a dense tangle of pioneer species to 
about 5m in height.  Typical tree species recorded amongst this vegetation 
included Cecropia pachystachya, Cordia sellowiana and Mabea fistulifera.  
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Shrubs and climbers include Lantana licacina, Senna obtusifolia, Triunfetta 
bartramia and Piper aduncum, all of which are also typical of secondary forest.11  
Young, trunkless individuals of the palm Attalea phalerata are very common, 
sometimes dominating the vegetation jointly with Panicum maximum (particularly 
on the lower, damper ground).  Open areas such as abandoned exploration roads 
and powerline cuttings are generally choked with dense stands of this tall invasive 
grass. 

The rest of the secondary vegetation consists of patches of regenerating cerrado 
and forest in the highly disturbed areas on either side of the roads to the west of 
the mine headquarters, and the vegetation on the abandoned mine workings 
themselves.12  In general these support a sparse cover of grasses (including the 
invasive exotic species Melinis minutiflora), ruderal herbs (including several 
introduced species) and scattered shrubs.  Amongst these the most notable is 
Aspilia grazielae, a conspicuous yellow-flowered shrub that appears to thrive on 
disturbed ground and on roadsides.  Full lists of the species recorded on these 
sites will be included in the final report.   

Species of interest 
One of the secondary aims of the 
survey was to obtain estimates of the 
density and distribution of two tree 
species that had been highlighted as 
important in the original EIA.  These 
were Cedrela fissilis and Aspidosperma 
polyneuron.  Cedrela fissilis is a widely 
distributed tree species which, although 
depleted over much of its range by 
logging, is not significantly threatened 
on a national scale (T.D Pennington, 
pers. comm.).  It occurs in tall semi-
deciduous forests on the mountain, 
sometimes as very large trees.  The 
density of this species is likely to vary 
considerably across the area, but was 
recorded in the PCQ surveys as 1.2/ha.   

Aspidosperma polyneuron was not 
recorded on the mountain. 

 

Figure 9: A large specimen of Cedrela fissilis   
in tall semi-deciduous forest at Point 12 

                                            
11 Substantial species lists from secondary vegetation will be presented in the final report, together 
with observations on regeneration of disturbed areas. 
12 Only the southernmost mine, Mina 5, is currently operational. 
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Annex 1: Site descriptions 
Sites at which qualitative and quantitative descriptions were made of the vegetation 
are listed and described in Table 9.  The locations of these sites are shown in 
Figure 10.   
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Figure 10: Locations of sites described
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Table 9: Site descriptions 

Point: 1 

Vegetation type:  Campo sujo 

Latitude:  S19°11'34.54" 

Longitude:  W057°34'18.05" 

Very low, sparse campo sujo just below the top of the ridge.  Herbaceous component dominated by 
Trachypogon spicatus.  The shrubs (most common Styrax ferrugineus, Blepharocalyx salicifolius, Aiouea 
trinervis) are dwarfed by wind exposure, up to about 1m.  Alt. 919m, slope 30 degrees SE. 

Point:  2 

Vegetation type:  Campo sujo 

Latitude:  S19°11'35.29" 

Longitude:  W057°34'14.65" 

Very low, sparse campo sujo just below the top of the ridge.  Herbaceous component dominated by 
Trachypogon spicatus and Thrasya petrosa.  The shrubs (most common Styrax ferrugineus, Byrsonima 
intermedia, Aiouea trinervis) are dwarfed by wind exposure, up to about 1m.  Shrubs denser than at Point 1.  
Alt. 934m, slope 40 degrees SW.  One termite mound present. 

Point:  3 

Vegetation type:  Campo sujo 

Latitude:  S19°11'40.27" 

Longitude:  W057°34'13.37" 

Low campo sujo with tall grasses (notably Trachypogon spicatus, Axonopus pellitus, A. aureus), on flattish 
ground in a hollow.  Shrubs taller and denser than at points 1 and 2 (on the more exposed, steep ridge above).  
Dominant species include Aiouea trinervis, Styrax ferrugineus and Kielmeyera coriacea.  Altitude 893m, slope 
10 degrees S. 

Point:  4 

Vegetation type:  Cerradão 

Latitude:  S19°12'02.25" 

Longitude:  W057°34'24.25" 

Low cerradão woodland with strong element of cerrado species among the tree component e.g. Qualea 
cryptantha, Blepharocalyx salicifolius, and typical cerradão species such as Astronium fraxinifolium, Luehea 
grandiflora, Terminalia argentea.  Canopy height about 10m, with taller trees to 15m.  Gradual transition towards 
taller semi-deciduous mesotrophic forest further down the slope.  Ground vegetation dense with abundant ferns 
(Adiantum) and some Marantaceae.  Understorey trees include Erythroxylum pelleterianum (sometimes 
reaching 6m), Coussarea hydrangeaefolia and Guapira areolata.  Epiphytes abundant on the trees including 
several Orchidaceae and Epiphyllum sp.  Trigona bees abundant in the area. Altitude 840m, slope 25 degrees 
W. 

Point:  5 

Vegetation type:  Cerrado/cerradão transition 

Latitude:  S19°12'01.88" 

Longitude:  W057°34'22.86" 

Transitional vegetation between the cerradão vegetation samples at Point 4 and the Cerrado at Point 5.  
Elements of both vegetation types are represented among the tree and shrub flora. Most common trees are 
Symplocos nitens and Terminalia argentea.  Altitude 855m, slope 25 degrees E. 
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Point:  6 

Vegetation type:  Cerrado 

Latitude:  S19°11'54.35" 

Longitude:  W057°34'23.96" 

Low, dense cerrado vegetation with small trees to about 4m, dominated by Qualea cryptantha, Diptychandra 
aurantiaca and Styrax ferrugineus.  This area appears to have been cleared during past mining operations, and 
the structure and composition are likely to have been altered. Altitude 836m, slope 25 degrees E. 

Point:  7 

Vegetation type:  Cerrado 

Latitude:  S19°13'31.94" 

Longitude:  W057°33'18.78" 

Rather low campo cerrado (trees to 3-5m) on a steep slope.  The trees become taller as one descends the 
slope, the tallest being 10m (Pseudobombax longiflorum).  There is a dense, grassy ground layer and no 
evidence of fire (bark not charred).  The tree component is dominated by Qualea parviflora, Lafoensia pacari, 
Davilla elliptica and Stryphnodendron obovatum.  Slope 35 degrees N. 

Point:  8 

Vegetation type:  Campo sujo 

Latitude:  S19°13'47.75" 

Longitude:  W057°33'23.97" 

Typical campo sujo vegetation, the herbaceous layer dominated by Trachypogon spicatus, Spiranthera 
odoratissima and Leptocoryphium lanatum.  Shrub component with notably high percentage of Hymenaea 
stigonocarpa.  Erythroxylum pelleterianum, Aiouea trinervis and Styrax ferrugineus also abundant. Altitude 
899m, slope 15 degrees N. 

Point:  9 

Vegetation type:  Cerradão 

Latitude:  S19°12'58.64" 

Longitude:  W057°33'16.67" 

Low forest with strong cerradão element, similar in composition and structure to Point 4.  Descending the slope 
the forest becomes taller, merging into semi-deciduous mesotrophic forest.  Dominant trees include Qualea 
cryptantha, Protium heptaphyllum and Luehea grandiflora.  Dense ground cover of young trees and ferns 
(Adiantum spp.). Trigona bees abundant.  The single individual of Stryax ferrugineus at this site (a species of 
more open forms of cerrado) suggests that this is an ancient relict of cerrado, which has been succeeded by 
forest. 

Point:  10 

Vegetation type:  Cerradão 

Latitude:  S19°11'44.47" 

Longitude:  W057°34'10.61" 

Low cerradão forest with cerrado species among the trees, lying in quite a steep gully.  Further down the slope 
the cerradão species become less abundant and there is transition towards semi-deciduous mesotrophic forest.  
Shade is deep and the taller trees in the interior are 15-20m tall.  Dominant species are Blepharocalyx 
salicifolius, Pouteria torta and Qualea cryptantha.  Forest floor covered with dead leaves and a dense ground 
layer of Adiantum, some Marantaceae and tree saplings.  Epiphytes on trees, including Tillandsia spp. and 
ferns, relatively abundant.  Altitude 890m, slope 30 degrees S. 
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Point:  11 

Vegetation type:  Cerradão/tall forest transition 

Latitude:  S19°12'34.35" 

Longitude:  W057°33'49.20" 

Transition between tall semi-deciduous mesotrophic forest and lower cerradão.  Strong dominance of Pouteria 
torta and Protium heptaphyllum, with relatively few cerrado species representatives (Qualea cryptantha, 
Blepharocalyx salicifolius, Aiouea trinervis).  Dense ground covering of Adiantum sp. and some Marantaceae; 
rich loamy soil with a thick covering of leaves.  Many young trees of Attalea phalerata in the understorey. 

Point:  12 

Vegetation type:  Semi-deciduous mesotrophic forest 

Latitude:  S19°13'01.71" 

Longitude:  W057°33'52.32" 

Tall semi-deciduous mesotrophic forest, canopy height 25-30m with some individuals to 40m.  Some very large 
individuals of Enterolobium contortisiliquum, Cedrela fissilis, Hymenaea courbaril, Spondias mombin and 
Eriotheca roseorum.  Pouteria torta and Protium heptaphyllum dominate the trees, with Attalea phalerata 
abundant (including many young individuals).  Ground covered by a dense layer of fallen leaves, ferns and 
some Marantaceae.  Several small clearings in the forest, apparently natural (wind?).  One specimen of Clavija 
nutans was seen (not observed elsewhere).  Altitude 750m, slope 10-20 degrees W. 

Point:  13 

Vegetation type:  Secondary vegetation (felled forest) 

Latitude:  S19°13'07.72" 

Longitude:  W057°33'42.98" 

Secondary vegetation (capoeira) where the forest has been felled to make way for power lines.  Dense cover of 
shrubs and small trees to 5m, dominated by fast-growing pioneer species such as Apeiba tibourbou, Mabea 
fistulifera, Piper spp., Cassia spp., Lantana spp., Gouania sp., Smilax sp. and young saplings of Luehea 
grandiflora.  Young trees of Samanea tubulosus, Cecropia pachystachya and Cordia sellowiana are also 
common.  Open areas are dominated by a dense cover of Panicum maximum, usually together with young 
individuals of Attalea phalerata. 

Point:  14 

Vegetation type:  Campo sujo 

Latitude:  S19°13'08.49" 

Longitude:  W057°35'04.20" 

Sparse campo sujo with grassy cover about 40cm high dominated by Trachypogon spicatus and Thrasya 
petrosa.  Many small shrubs, mainly 60-80cm, of which the most common are Qualea cryptantha, Aiouea 
trinervis, Blepharocalyx salicifolius and Byrsonima coccolobifolia.  Altitude 1014m. 

Point:  15 

Vegetation type:  Campo sujo 

Latitude:  S19°13'08.20" 

Longitude:  W057°34'50.49" 

Sparse campo sujo with a complete, ungrazed, grassy cover about 40cm high dominated by Axonopus aureus, 
Trachypogon spicatus and A. pressus.  Many small shrubs, mainly 60-80cm, of which the most common are 
Qualea cryptantha and Styrax ferrugineus.  Altitude 944m. 
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Point:  16 

Vegetation type:  Campo sujo 

Latitude:  S19°13'25.22" 

Longitude:  W057°34'46.22" 

Campo sujo with a herb layer dominated by Trachypogon spicatus and Axonopus aureus.  Scattered shrubs, 
the most common of which are Styrax ferrugineus, Aiouea trinervis and Qualea cryptantha.  Altitude 913m, 
slope 15 degrees E. 

Point:  17 

Vegetation type:  Cerrado 

Latitude:  S19°13'31.84" 

Longitude:  W057°34'37.88" 

Relatively dense cerrado with trees to 4-5m (occasionally taller).  Dominant species are Lafoensia pacari and 
Qualea cryptantha.  Evidence of fire (burned bark).  Altitude 854m, slope 20 degrees SE. 

Point:  18 

Vegetation type:  Semi-deciduous mesotrophic forest 

Latitude:  S19°13'19.09" 

Longitude:  W057°35'01.81" 

Semi-deciduous mesotrophic forest in the bottom of a steep valley (no stream).  The forest is rather dark and 
Adiantum sp. abundant in the ground layer.  The forest in the valley bottom is relatively tall, with trees to 25-30m 
(dominant species Pouteria torta, Nectandra cissiflora), whereas on the edges it is lower (edge vegetation 
contains cerrado/cerradão species such as Styrax ferrugineus, Kielmeyera coriacea, Blepharocalyx salicifolius 
etc.  Loose ironstone disintegrating on the ground amongst a thick layer of fallen leaves.  Altitude 941m, slope 
35 degrees S. 

Point:  19 

Vegetation type:  Cerradão/tall forest transition 

Latitude:  S19°13'26.14" 

Longitude:  W057°33'31.56" 

Transitional veregation between cerradão and tall mesotrophic semi-deciduous forest.  Canopy 10-12m, ground 
layer dominated by Adiantum sp.  The forest has probably been disturbed in the past.  Altitude 656m. 

Point:  20 

Vegetation type:  Semi-deciduous mesotrophic forest 

Latitude:  S19°13'40.90" 

Longitude:  W057°34'11.58" 

Tall semi-deciduous mesotrophic forest, canopy height 20m with some individuals to 30m+.  Some very large 
individuals of Eriotheca roseorum and Aspidosperma cylindrocarpon present.  Protium heptaphyllum and 
Pouteria torta dominate the trees, with Attalea phalerata abundant (including many young individuals).  Ground 
covered by a dense layer of fallen leaves, ferns and some Marantaceae.  Olyra cf. latifolia and Cestrum sp. also 
noted in the ground layer.   Altitude 700m, slope 20 degrees S. 
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Point:  26 

Vegetation type:  Cliff 

Latitude:  S19°15'27.05" 

Longitude:  W057°36'28.98" 

Vegetation on the ledges and among the cracks on the steep cliffs on the north side of the mountain.   

Point:  27 

Vegetation type:  Cerrado 

Latitude:  S19°11'31.10" 

Longitude:  W057°34'53.50" 

Cerrado on the steep, rocky slope below the cliffs on the north side of the mountain. Trees to 3-5m, including 
Tabebuia spp., Magonia pubescens (abundant), Byrsonima crassa, Kielmyera coriacea etc.  Melinis minutiflora 
is abundant on the ground, as is Allagoptera leucocalyx.  Slope 45 degrees N, altitude 840m. 

Point:  28 

Vegetation type:  Campo sujo 

Latitude:  S19°11'36.01" 

Longitude:  W057°34'51.09" 

Low campo sujo vegetation on a steep slope (30 degrees), exactly like Points 1 and 2.  Trachypogon spicatus, 
Aspilia sp., Julocroton montevidensis, Clitoria guianensis, Odontadenia lutea and Smilax sp. are conspicuous 
amongst the herbaceous vegetation.  Scattered shrubs include Aiouea trinervis, Davilla elliptica, Miconia 
albicans, Cybistax antisyphilitica etc. 

Point:  29 

Vegetation type:  Cerradão/tall forest transition 

Latitude:  S19°11'45.74" 

Longitude:  W057°34'55.71" 

Area of transition from dense mesotrophic cerradão on the forest margin to an area of taller mesotrophic semi-
deciduous forest.  Much Aspilia grazielae on the forest margin.  In the cerradão area the taller trees (13-14m) 
are Terminalia argentea, Machaerium acutifolium etc.  The taller forest has trees to 20m (Pouteria torta very 
common), dense shade and an abundant understorey of Attalea phalerata palms.  Adiantum sp. is abundant on 
the forest floor. 

Point:  30 

Vegetation type:  Cerrado/cerradão transition 

Latitude:  S19°11'59.64" 

Longitude:  W057°34'58.45" 

An area of low, sparse cerrado at the top of a low slope.  Most of the trees and shrubs to about 2-3m, some 
taller.  Down the slope this thickens to cerradão, with species such as Coussarea hydrangeaefolia, Guapira 
areolata, Symplocos sp., Trema micrantha and Cecropia pachystachya.  Pteridium aquilinum and Esterhazya 
splendida were noted among the ground layer. 
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Point:  31 

Vegetation type:  Semi-deciduous mesotrophic forest 

Latitude:  S19°12'07.54" 

Longitude:  W057°34'35.66" 

Tall, dense semi-deciduous mesotrophic forest.  Abundant small Attalea phalerata palms in the understorey.  
Cordia sellowiana abundant along the road edge.  Very tall (emergent) individuals of Cedrela fissilis and 
Eriotheca roseorum (110cm dbh) noted. 

Point:  32 

Vegetation type:  Cerrado 

Latitude:  S19°12'17.32" 

Longitude:  W057°34'38.02" 

Low campo cerrado on a crest just above an area of ore extraction, the taller trees and shrubs to 3-5m.  
Continuous grassy cover.  Some taller Cecropia pachystachya present. 

Point:  33 

Vegetation type:  Cerradão 

Latitude:  S19°13'10.08" 

Longitude:  W057°32'12.00" 

Cerradão, canopy approximately 8m.  Guadua sp. abundant in understorey; Allagoptera leucocalyx also 
present.  Trees include Coussarea hydrangeaefolia, Qualea cryptantha, Pouteria torta, Tabebuia aurea, 
Agonandra brasiliensis, Blepharocalyx salicifolius, Rapanea guianensis, Machaerium villosum, Protium 
heptaphyllum, Dipteryx alata, Luehea grandiflora, Plathymenia reticulata, Alchornea triplinervia, Cedrela fissilis, 
Apeiba tibourbou.  Some disturbance in the area nearby, possibly due to its use for pasture. Altitude 700m. 

Point:  34 

Vegetation type:  Cerrado 

Latitude:  S19°13'07.39" 

Longitude:  W057°32'22.85" 

Cerrado, altitude 760m.  Trees include Qualea grandiflora, Q. parviflora, Tabebuia aurea, T. ochracea, 
Lafoensia pacari, Astronium fraxinifolium, Byrsonima crassa, Styrax ferrugineus, Aiouea trinervis, Psidium sp., 
Byrsonima coccolobifolia, Stryphnodendron obovatum, Kielmeyera coriacea.  Localised patch of bocaiuva 
(Acrocomia aculeata) palms, possibly indicating human occupation at some point.  Shrubs include Miconia 
albicans, Cybistax antisyphilitica, Styrax ferrugineus, Blepharocalyx salicifloia, Miconia ferrigineus.  Ground 
layer includes Aspilia grazielae, Allagoptera leucocalyx (very abundant), Leptocoryphium lanatum, Brachiaria 
sp. (invasive, probably indicating former use as pasture), Axonopus spp., Melinis minutiflora, Aristida riparia. 

Point:  35 

Vegetation type:  Cerradão 

Latitude:  S19°12'55.34" 

Longitude:  W057°32'56.98" 

Edge of dense cerradão with trees to 5-6m.  Slope 20 degrees NW, Altitude 881m.  Trees include Blepharocalyx 
salicifolius, Diptychandra aurantiaca, Qualea cryptantha, Styrax ferrugineus, Aiouea trinervis, Symplocos nitens, 
Protium heptaphyllum, Qualea grandiflora, Alibertia sessilis, Rapanea guianensis, Pseudobombax longiflorum, 
Coussarea hydrangeaefolia, Erythroxylum pelleterianum and Guapira areolata. Calathea sp. and Rhynchospora 
exaltata common on the ground.  Epiphytes (including various Orchidaceae) abundant. 
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Annex 2: Species list 
CS Campo sujo 

CR Cerrado 

CR/CA Cerrado/Cerradão transition 

CA Cerradão 

CA/SF Cerradão/Semi-deciduous forest transition 

SF Semi-deciduous forest 

CL Cliff vegetation 

2F Secondary forest 

2M Secondary vegetation (mined sites) 

 

Table 10: Species recorded during the survey, and t heir occurrence in each of the principal vegetation  types 

Species [Family]  CS CR CR/CA CA CA/SF SF CL 2F 2M 

Acacia sp. [Leguminosae]         X 

Acrocomia aculeata (Jacq.) Lodd. ex Mart. [Palmae]  X  X X     

Adiantum sp. [Adiantaceae]    X X X    

Adiantum tetraphyllum Humb. & Bonpl. ex Willd. [Pteridaceae]          

Aeschynomene falcata (Poir.) DC. [Leguminosae] X         

Agonandra brasiliensis Benth. & Hook.f. [Opiliaceae]  X  X  X    

Aiouea trinervis Meissn. [Lauraceae] X X X X X X    

Alchornea triplinervia (Spr.) Müll. Arg. [Euphorbiaceae]  X X X X X X   

Alibertia sessilis (Vell.) K. Schum. [Rubiaceae]    X X     

Allagoptera leucocalyx Kuntze [Palmae] X X  X      

Amburana cearensis (Fr. Allemao) A.C.Sm. [Leguminosae]          

Anadenanthera colubrina (Vell.) Brenan [Leguminosae]      X    

Andropogon bicornis L. [Gramineae]  X       X 

Anemia sp. [Schizaeaceae] X         

Anemopaegma arvense (Vell.) Stellfeld ex de Souza [Bignoniaceae]  X        

Annona montana Macfad. [Annonaceae]      X    

Anthurium plowmanii Croat [Araceae]          
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Species [Family]  CS CR CR/CA CA CA/SF SF CL 2F 2M 

Apeiba tibourbou Aubl. [Tiliaceae]    X X X  X  

Aristida altissima Arech. [Gramineae] X X X       

Aristida riparia Trin. [Gramineae] X X        

Aspidosperma cuspa S.F.Blake ex Pittier [Apocynaceae]          

Aspidosperma cylindrocarpon Müll.Arg. [Apocynaceae]      X    

Aspidosperma subincanum Mart. [Apocynaceae]   X X X X    

Aspilia grazielae J.U.Moreira dos Santos [Compositae] X X   X     

Asplenium sp. [Aspleniaceae]          

Astronium fraxinifolium Schott [Anacardiaceae]  X X X X X    

Ateleia sp. (AP 12.587) [Leguminosae]     X X    

Attalea phalerata Mart. [Palmae]    X X X  X  

Axonopus aureus Beauv. [Gramineae] X X       X 

Axonopus pellitus Hitchcock & Chase [Gramineae] X X       X 

Axonopus pressus (Nees ex Steud.) Parodi [Gramineae] X X        

Baccharis sp. [Compositae] X         

Banisteriopsis sp. (AP 12.554) [Malpighiaceae]    X      

Begonia lindmanii Brade [Begoniaceae]       X   

Blechnum brasiliense Desv. [Blechnaceae]          

Blepharocalyx salicifolius (Kunth) O.Berg [Myrtaceae] X X X X X X    

Boehmeria pavonii Wedd. vel aff. [Urticaceae]      X    

Borreria sp. (AP 12.574) [Rubiaceae] X X        

Brachiaria sp. [Gramineae]  X       X 

Brosimum gaudichaudii Trécul [Moraceae] X X        

Bulbostylis cf. pubescens (Presl) Svenson [Cyperaceae] X X        

Bulbostylis paradoxa Nees [Cyperaceae] X         

Byrsonima coccolobifolia Kunth [Malpighiaceae] X X X  X     

Byrsonima crassa Niedenzu [Malpighiaceae] X X X       

Byrsonima intermedia A. Juss. [Malpighiaceae] X X X  X     

Calathea grandiflora (Ros.) Schum. [Marantaceae]    X X X    

Calea angusta S.F. Blake [Compositae]       X   

Calliandra longipes Benth. [Leguminosae]  X X       

Callichlamys latifolia (Rich.) K. Schum. [Bignoniaceae]      X    

Camptosema ellipticum (Desv.) Govaerts [Leguminosae] X  X       

Capparis mattogrossensis Pilg. [Capparaceae]          
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Species [Family]  CS CR CR/CA CA CA/SF SF CL 2F 2M 

Casearia gossypiosperma Briq. [Flacourtiaceae]      X    

Casearia rupestris Eichler [Flacourtiaceae]    X X X    

Casearia sylvestris Swartz [Flacourtiaceae] X   X X X    

Cecropia pachystachya Trécul [Cecropiaceae] X X X X X X  X X 

Cedrela fissilis Vell. [Meliaceae]    X X X    

Ceiba pentandra L. [Bombacaceae]          

Celtis pubescens (Kunth) Spreng. [Ulmaceae]      X    

Cereus sp. [Cactaceae]          

Cestrum laevigatum Schlecht. vel aff. [Solanaceae]     X X    

Chamaecrista cordistipula (Mart.) H.S.Irwin & Barneby [Leguminosae] X X X       

Chamaecrista desvauxii (Collad.) Killip [Leguminosae] X         

Chamaecrista nictitans Moench [Leguminosae]        X  

Chrysophyllum marginatum Radlk. [Sapotaceae]   X X  X    

Cissampleos ovalifolia DC. [Menispermaceae]  X X       

Clavija nutans (Vell.) B. Ståhl [Theophrastaceae]      X    

Clidemia sp. [Melastomataceae]       X   

Clitoria guianensis (Aubl.) Benth. [Leguminosae] X         

Cordia sellowiana Cham. [Boraginaceae]     X X  X  

Costus sp. [Costaceae]          

Coussarea hydrangeaefolia (Benth.) Müll. Arg. [Rubiaceae]   X X X X    

Crotalaria spectabilis Roth. X X        

Cyathea sp. (VJP 7494) [Cyatheaceae]          

Cybianthus sp. [Myrsinaceae] X         

Cybistax antisyphilitica Mart. [Bignoniaceae] X X X       

Dalechampia brevipes Müll. Arg. [Euphorbiaceae]  X        

Dalechampia cf. scandens L. [Euphorbiaceae]     X X    

Dalechampia sp. [Euphorbiaceae] X X        

Davilla elliptica A. St.-Hil. [Dilleniaceae] X X X  X     

Deuterocohnia meziana Kuntze ex Mez [Bromeliaceae]       X   

Dilodendron bipinnatum Radlk. [Sapindaceae]          

Diodia alata Nees & Mart. [Rubiaceae] X X X X      

Dipteryx alata Vogel [Leguminosae]  X  X      

Diptychandra aurantiaca Tul. [Leguminosae]  X  X      

Dyckia sp. [Bromeliaceae] X         



 

 35 

Species [Family]  CS CR CR/CA CA CA/SF SF CL 2F 2M 

Echinopsis calochlora K. Schum. [Cactaceae]       X   

Enterolobium contortisiliquum (Vell.) Morong [Leguminosae]     X X    

Enterolobium sp. [Leguminosae]  X        

Epiphyllum phyllanthus (L.) Haw. [Cactaceae]    X X X X   

Eriope crassipes Benth. [Labiatae] X         

Eriosema crinitum (Kunth) G. Don. [Leguminosae] X  X       

Eriosema sp. (AP 12.609) [Leguminosae] X X X       

Eriotheca roseorum (Cuatrec.) A. Robyns [Bombacaceae]      X    

Eryngium pristis Cham. & Schlecht. [Umbelliferae] X      X   

Erythroxylum campestre A.St.Hil. [Erythroxylaceae] X X X       

Erythroxylum deciduum A.St.Hil. [Erythroxylaceae]  X X       

Erythroxylum pelleterianum A. St.-Hil. [Erythroxylaceae]  X  X X X    

Erythroxylum suberosum A. St.-Hil. [Erythroxylaceae] X X X X      

Esterhazya splendida Mik. [Scrophulariaceae]   X       

Eugenia punicifolia (Kunth) DC. [Myrtaceae] X X X       

Eugenia sp. [Myrtaceae]      X    

Eupatorium sp. [Compositae] X X       X 

Ficus calyptroceras Miq. [Moraceae]     X X X   

Ficus cf. obtusifolia Kunth [Moraceae]          

Ficus insipida Willd. [Moraceae]          

Galactia sp. [Leguminosae] X X X       

Gouania sp. [Rhamnaceae]        X  

Gramineae indet. [Gramineae] X         

Guapira areolata (Heimerl) Lundell [Nyctaginaceae]   X X X X    

Guarea guidonia (L.) Sleumer [Meliaceae]     X X    

Guazuma ulmifolia Lam. [Sterculiaceae]    X X X    

Habenaria cf. obovata Summerh. [Orchidaceae]    X      

Habenaria sp. (VJP 7446) [Orchidaceae]  X        

Helicteres lhotskyana (Schott & Endl.) K.Schum. [Sterculiaceae]          

Hemipogon acerosus Decne. [Asclepiadaceae] X  X       

Heteropterys aphrodisiaca O. Mach. [Malpighiaceae] X         

Heteropterys byrsonimaefolia Adr. Juss. [Malpighiaceae] X X        

Hirtella burchellii Britton [Chrysobalanaceae]    X X X    

Hymenaea courbaril L. var. stilbocarpa Lee & Lang. [Leguminosae]     X     
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Species [Family]  CS CR CR/CA CA CA/SF SF CL 2F 2M 

Hymenaea stigonocarpa Mart. ex Hayne [Leguminosae] X X X       

Hyptis cf. latifolia Mart. ex Benth. [Labiatae] X         

Indet [Undetermined]    X  X    

Inga cylindrica Mart. [Leguminosae]    X X X  X  

Inga laurina (Sw.) Willd. [Leguminosae]    X  X  X  

Inga vera Willd. [Leguminosae]   X  X     

Julocroton montevidensis Klotzsch [Euphorbiaceae] X X X       

Justicia hassleri (Lindau) V.A.W.Graham [Acanthaceae]          

Kielmeyera coriacea (Spreng.) Mart. [Guttiferae] X X   X     

Lafoensia pacari A. St.-Hil. [Lythraceae] X X X       

Lantana lilacina Desf. [Verbenaceae]   X     X  

Leguminosae Indet. [Leguminosae] X         

Leptocoryphium lanatum (Kunth) Nees [Gramineae] X X        

Licania sp. [Chrysobalanaceae]     X     

Luehea grandiflora Mart. [Tiliaceae]   X X X X  X  

Mabea fistulifera Mart. [Euphorbiaceae]  X  X X X  X  

Machaerium acutifolium Vogel [Leguminosae]    X X     

Machaerium hirtum (Vell.) Stellfeld [Leguminosae]    X      

Machaerium villosum Vogel [Leguminosae]    X X X    

Maclura tinctoria (L.) D. Don ex Steud. [Moraceae]     X X    

Macrosiphonia petraea Kuntze [Apocynaceae] X         

Magonia pubescens A. St. Hil. [Sapindaceae]  X        

Mandevilla illustris (Vell.) Woodson [Apocynaceae]  X        

Manihot tripartita Müll.Arg. [Euphorbiaceae] X X X       

Melinis minutiflora P.Beauv. [Gramineae] X X     X  X 

Miconia albicans (Sw.) Triana [Melastomataceae] X X X X X X X   

Miconia fallax DC. [Melastomataceae] X         

Miconia ferruginata DC. [Melastomataceae] X X   X     

Miconia sp. [Melastomataceae]          

Mimosa sensibilis Griseb. var. urucumensis Barneby [Leguminosae] X X       X 

Myracrodruon urundeuva Fr. Allem. [Anacardiaceae]     X X  X  

Myrciaria tenella (DC.) O.Berg. [Myrtaceae]     X X    

Nectandra cissiflora Nees [Lauraceae]     X X    

Neea hermaphrodita S. Moore [Nyctaginaceae]  X X       
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Species [Family]  CS CR CR/CA CA CA/SF SF CL 2F 2M 

Norantea goyazensis Cambess. [Marcgraviaceae]  X     X   

Ocotea diospyrifolia (Meisn.) Mez [Lauraceae]    X      

Ocotea suaveolens (Meisn.) Hassler [Lauraceae]    X      

Octomeria oxychela Barb. Rodr. [Orchidaceae]          

Odontadenia lutea (Vell.) Markgr. [Apocynaceae] X X X       

Olyra latifolia L. [Gramineae]      X    

Ouratea sp. [Ochnaceae] X X X       

Ouratea spectabilis (Mart.) Engl. [Ochnaceae] X X        

Palicourea rigida Kunth [Rubiaceae] X X   X     

Panicum cervicatum Chase [Gramineae]  X        

Panicum maximum L. [Gramineae]        X  

Paspalum plicatulum Michx. [Gramineae] X         

Pavonia sp. [Malvaceae]  X        

Peltaea polymorpha (A.St.-Hil.) Krapov. & Cristóbal [Malvaceae] X         

Peperomia pereskiifolia (Jacq.) Kunth [Piperaceae]    X X X    

Philodendron sp. [Araceae]       X   

Piper aduncum L. [Piperaceae]    X X X  X  

Plathymenia reticulata Benth. [Leguminosae] X X X X      

Pleopeltis sp. [Polypodiaceae]          

Pogonopus tubulosus (DC.) Schumann [Rubiaceae]          

Polypodium decumanum Willd. [Polypodiaceae]          

Polypodium sp. [Polypodiaceae] X         

Pouteria torta (Mart.) Radlk. [Sapotaceae]    X X X    

Protium heptaphyllum (Aubl.) Marchal [Burseraceae]   X X X X    

Pseudobombax longiflorum (Mart. & Zucc.) A. Robyns [Bombacaceae]  X X X      

Psidium cinereum Mart. ex DC. [Myrtaceae] X X X   X    

Pteridium aquilinum (L.) Kuhn [Pteridaceae]   X       

Qualea cryptantha (Spreng.) Warm. [Vochysiaceae] X X X X X X X   

Qualea grandiflora Mart. [Vochysiaceae] X X X X X     

Qualea parviflora Mart. [Vochysiaceae] X X X       

Rapanea guianensis Kuntze [Myrsinaceae] X X X X  X    

Rhamnidium elaeocarpum Reissek. [Rhamnaceae]    X  X    

Rhipsalis baccifera (J.S.Muell.) Stearn [Cactaceae]      X    

Rhodocalyx rotundifolius Muell. Arg. [Apocynaceae] X         
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Rhyncospora exaltata Kunth [Cyperaceae]    X      

Ruellia brevifolia (Pohl) C. Ezcurra [Acanthaceae]          

Salacia elliptica (Mart.) G.Don [Hippocrateaceae]    X X     

Samanea tubulosa (Benth.) Barneby & Grimes [Leguminosae]      X  X  

Sapindus saponaria L. [Sapindaceae]      X    

Schefflera morototoni (Aubl.) Maguire, Steyerm. & Frodin [Araliaceae]    X X X    

Schizachyrium microstachyum (Desv.) Roseng. [Gramineae] X        X 

Scleria sp. [Cyperaceae]  X        

Sclerolobium aureum (Tul.) Benth. [Leguminosae]  X  X X     

Sebastiana hispida (Mart.) Pax. [Euphorbiaceae]  X        

Senna obtusifolia (L.) H.Irwin & Barneby [Leguminosae]        X  

Serjania lethalis A.St.-Hil. [Sapindaceae]          

Serjania sp. [Sapindaceae]       X   

Simarouba versicolor A. St.Hil. [Simaroubaceae]  X        

Siparuna guianensis Aubl. [Monimiaceae]     X     

Smilax fluminensis Steud. [Smilacaceae] X X X X X X  X  

Smilax sp. [Smilacaceae] X     X    

Solanum cf. minutifoliolum Correll [Solanaceae]          

Solanum sp. [Solanaceae]  X        

Spiranthera odoratissima A. St.-Hil. [Rutaceae] X X X  X     

Spondias mombin L. [Anacardiaceae]      X    

Stryphnodendron obovatum Benth. [Leguminosae] X X X  X    X 

Stylosanthes macrocarpa S.F. Blake [Leguminosae]  X       X 

Stylosanthes macrocephala M.B.Ferreira & Sousa Costa [Leguminosae] X         

Styrax ferrugineus Nees & Mart. [Styracaceae] X X X X X  X   

Symplocos nitens (Pohl) Benth. [Symplocaceae]   X X X X    

Symplocos sp. [Symplocaceae]  X        

Tabebuia alba (Cham.) Sandwith [Bignoniaceae] X X        

Tabebuia aurea (Manso) Benth. & Hook.f. ex S.Moore [Bignoniaceae] X X X X      

Tabebuia ochracea (Cham.) Standl. [Bignoniaceae] X X    X    

Tabebuia roseoalba (Ridley) Sandw. [Bignoniaceae]      X    

Talisia esculenta (A.St.Hil.) Radlk. [Sapindaceae]      X    

Tephrosia sp. [Leguminosae]   X       

Terminalia argentea Mart. & Zucc. [Combretaceae]  X X X X X    
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Thrasya petrosa (Trin.) Chase [Gramineae] X         

Tillandsia sp. (AP 12.603) [Bromeliaceae]    X X     

Tillandsia sp. 1 [Bromeliaceae]       X   

Tillandsia sp. 2 [Bromeliaceae]      X    

Tocoyena brasiliensis Mart. [Rubiaceae]  X X    X   

Trachypogon spicatus (L.f.) O. Kuntze [Gramineae] X X X       

Trema micrantha Blume [Ulmaceae]   X  X     

Trichilia elegans A. Juss. [Meliaceae]    X X X    

Triunfetta bartramia L. [Tiliaceae]    X    X  

Triunfetta sp. [Tiliaceae]     X     

Vernonia herbacea Rusby [Compositae] X X        

Vernonia sp. 1 [Compositae] X X X       

Vernonia sp. 2 (AP 12.561) [Compositae] X X X       

Vernonia sp.3 (AP 12.505) [Compositae] X X X       

Viguiera grandiflora Gardner [Compositae] X X X       

Wulffia baccata L. [Compositae]     X     

Zanthoxylum caribaeum Lam. [Rutaceae]  X   X X    

Zeyheria tuberculosa (Vell.) Bureau ex Verlot [Bignoniaceae]      X    
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