[ ANNEX I}

" ENVIRONMENTAL CONDITIONS






ANNEX I ENVIRONMENTAL CONDITIONS

1. Aspects of the Environ_mcn( in Tocahlins
1.1 Tocantms St‘lle a Hnstorlcal Perspecmc

The lmuai colomsal;on of Brzml tended to ffwour the coa%tal zones, as a result both of the
limited means of transport available at that time, and of the geographical obstacles presented by
the terrain, In the early days of the Brazilian colony, the roads and track-ways that were opened
- up inland, resulted more from the drive to occupy and take possession of the territory, than from
the desire to exploit ifs resolirces. Such exploitation arose later, folfowing on from the ‘occupation’
phase, and cmerging through a process of informal economic activity, within which nicrcantilist
influences soon became apparent. It can be suggested that the role of the Portuguese Crown in
its Brazilian colony was very snmllar to that which it played in Asia through the Portuguese East
India Company

Because of thc v\ealth of natura} rcéoﬂfceé in the colony, efforts soon focussed on the extractive
'cxplontauon of Brazilian territory, a concern which displaced the earlier preoccupation with the
opening up of prevnously uncharted areas, and inhibited the establishment of new roads. With
 the advent of the ‘exploitative’ phasc; the trading and export of precious stones, especially gold,
and of hardwood timber, allowed the development of urban centres, and communication networks
that linked the interior with the centres of trade and consumption located along the coast. Then,
during the Imperial phase of Brazitian history, the first railways, which were seen to fit well with
the purposes of the Portuguese Crown, were eslablished under concessions granted to private
: cnterprises. '

The setliemcnt of the State of Go:as (mcludmg uhat is now Tocantins State) stemmed initially
from two separate sources: the pioneers were mainly respensible for its penetration and occupation
from the south, and missionaries operaling in the Tocantins River arca founded a religious mission
in 1625 in the nonh of the State. ' ‘

In thc centunes since lhen the soulhern part of thc state of Goids, which is readily accessible,
has received enormous numbers of people, whereas the northern part was only really scttled
once the predominance of mining activities was reduced in consequence of the heavy tributes
cxacted by the Portuguese Crown. The development of agriculture, ranching, and trade drew
people to the rcglon from various parts of Braml

~‘The norlhem part of lhe state gradualiy became isolated from the south, establishing stronger
econamic and cultural links with neighbouring states in the Northern Region of Brazil. Owing to
changing values, and the barriers to greater integration with the south posed by the presence of
two great rivers, a separatist movement emerged among the northern population. This movement
features strongly in the history of the north of Gotds, and in 1988 it Fmally managed to secure the
formahon of the State of Tocantms :

The Siate of Tocanhns is part of the chal Amazon region. lt occupies 278 é“li_’lkm2 and has Ihe

- following geographic co-ordinates at its extremities: to the north, latitude 5°10°6” S and longi-
. tude 48°21°00” W; to the south, latitude 13°27°59” S and longitude 47°40°52” W to the cast,
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Jatitude 10°15°18” S and longitude 45°41°46” W; and to the west, latitude 11°27°31” S and
longitude 50°44°33” W,

It is bounded in the north by the State of Maranhio; in the cast by the States of Marzinhﬁo, Piaui
and Bahia; in the south , by the State of Goiés; and in the west by the States of Mato Grosso and
Para. In terms of territorial size, it ranks ninth among Brazilian states.

The State of Tocantins was created by Article 13 of the Transitional Dispositions of the
Constitution of the Federal Republic of Brazil, promulgated on October 5%, 1988, Its first
Govemor, José Wilson Siqueira Campos, ook oflice on Januvary 1, 1989, in the town of Miracema
do Tocantins which served as the provisional capital of the new State. On January 1%, 1990, the
seatof the State Government was transferred to the new city of Palmas, official capital of Tocantins
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State. Following its creation, Tocantins became part of the Northern Region of Brazil.

The new State inherited a tradlllon of devastation consequent upon the flow of migrants into the
mid-West of the country, which had begun in the 1960s, and which was channelled along cxisting
road networks. This migratory movement intensified in the 1970s, when small-holders from
Maranhao settled in the “Bico do Papagaio” (“parrot’s Beak™) area, and in other parts of the

north of the Statc bordering on the Belem-Brasilia highway, where they came into contlict with
the Jarge landowners in the region.

Federal Government policy, in the form of fiscat incentives for the establishment of ranching
enterprises given by the Superintendency for the Development of the Amazon (SUDAM),
stimulated the dynamics of settlement and spatial reorganisation, accentuating the pre-emincnce
of extensive beefl production in the regional economy.

In general, demographic densities in the State are low, and the distribution of the population in
uneven. Some arcas, such as the Jalapao Region between Goiatins and Lizarda in the eastern
part of the State, are virtually uninhabited. In the valley of the River Tocantins, and along the
Belem-Brasilia Interstate - the state’s major axis - demographic densities are higher, owing to
the presence of urban centres which have experienced rapid growth over the last decade. The
route of the Belem-Brasilia Interstate, following the northward course of the River Tocantins
enables three geographical units to be distinguished within the State’s territory.

The North: The northern part of the State, from its border with Maranhao and Para to the
municipalities of Arapoema, Colinas de Goias and Filadelfia, corresponds with a transition
between tropical rain forest and cerrado (savannah), it is part of the Aiazonian ceological system,
with its humid climate and the presence of densc tropical vegetation, The northern region has
experienced significant demographic increase, and the agricultural area has been considerably
enlarged, especially in the municipality of Araguaina. Ranching is the region’s main activity,

and the expansion of seeded pastures for fattening cattle has prompted the growth of towns,
particularly Araguaina itsclf.

In this northem region, there are contrasting patierns of land use. The arca bordering on Maranhio
is characterised by small-holder agriculture, the majority of whom have no title to the fand. They
grow fraditional crops (beans, maize and cassava) in a rotational system known as “stump
ctopping” (“lavoura de toco”). The presence of the babagu palm allows activities centred on the
collection and processing of its fruit to develop. Thesc activities are particularly prevaient among
immigrants from the State of Maranhio. Indeed, the connections between this area and the town
of Imperatriz in Maranhdo are as strong, if not stronger than those linking it to Araguaina.

Within Araguaina’s zone of influence, the western part is dominated by moderm raiiching systems
which are based on the fattening of cattle reared in other municipalitics. ‘The tand-holding structure
is complex, and there are social tensions arising from conflicts over ownership.

The Centre: The central zone, which extends as far as Porto Nacional, differs from the north
both in terms of the natural landscape and land use. In this zone, one can distinguish two main
areas: one running aiong the eastern borders with Maranhdo, Piaui and Bahia, and the other
corrcspondmg to the region between the Araguaia and Tocantins Rivers. In the eastern part,
which corresponds with the valley of the River Sono, the soils are poor, demographic density is
low, and agriculture i is rudimentary. There are indian reservations, such as that of the Crad near
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Goiatins and ltacajé, and that of the Xérentes near Tocantinia: In the westérn part, where the
soils are fertile and were once covered by forest, agncultural activity is of great cconomlc
importance. ¥t is in this area that the {own of Miracema do Tocantins is located. :
Within this same territorial zone, but further west, in the Estrondo Range which forms the
watershed between the Araguaia and Tocantins Rivers, and in the valley of the Araguaia River
itself, the soils are less fertite, and land wse is geared towards extensive livestock production,
\Vllh most catlte being sent north for faitcmng in lhe Araguama regmn. '

The South 1 he soulhcm p‘m of the Statc is charauterlsed b) the reiat:vcly advanccd technologlcs |
dctermmmg Jand usc therein. This is a result of policies, adopted by both Goias State and Fede-

ral governments, to stimulate the 1ntcgrauon of this region with the economy in south- eastern
Brazil.

Cattle-ranching has spread onto Bananal Island (in the south west of Tocantins), and there are
plans for the construction of highways across it. These developments have caused concern in the
National Indian Foundation (I'UUNA1) and the Brazilian Institute for the Environment and
Renewable Natural Resources (IBAMA), sincé Bamml Island is the site of the Araguaia \Iatlonal
Park and the Aragua:a lndtan Reservallon

In the municipalily of Formoso do Ara'guai'i \\hich borders the Istand, the River Formoso Project
was established by the Goiss State Govemmcm in 1981 With an irrigated area of some 30,000
ha, this is one of the most iniportant rice- grm\mg areas in the Northern Region of Brazil. In the
cerrado areas of Gurupi municipality, another major urban centre, soya cultivation has been

cncouraged by means of gox ernment incentives for mechamsahon and mvestmem dalmg from
the 1970s. : '

The economic structure of this zone of Tocantins State provides indications of the transition -
from the extreme north, which is part of the Amazonian agricultural fronticr, and the territory of

Goias in the south, which is integrated into the economic context of lhe czntral and southem
regions of the country

1;2 Geomorphology and Soils

Almeida ¢t al (1977) divided Brazilian tesritory into ten structural provinces, which can be thought
of as broad regions having slratlgraphlc lectonig, melamorphlc and magmatic features whose
limits could be defined both geologically and in conventional terms. In proposing this division,
the authors described the Province of Tocantins, located in the Northern Region, as being
represented by the northem segment of the Araguaia-Tocantins uplift. The Tocantins Province

is bounded on the west by the Rio Branco Province and on the north by the Pamaiba Province,
and fealurcs rocks belongmg to lhc Tocanlms Group. .

The rocks in this group were compr«,ssed towards thc Amazoman Craton (a region of the carth’s

crust that once served as platforms for uphﬁmg zongs or active synclines within its borders),
with the result that the geological structures have a characteristic dip towards the east,and a
marked tectonic and metamorphic polarity towards the west. In this context, the degree of
mctamorphism among the rocks of the Tocantins Group decreases closer to the Amazonian
Craton, and is absent where they meet the Xingu Complex. The rocks are thought to date from

the Lower Proterozoic period, having been folded and metamorphised during the Orogenic, |
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Uruaguan and Brazilian Cycles. Among the lithdiogical forms present in the Tocantins Group
can be found phyllites, quartzites, micaschists, schists, teldspatic quartzites, anphibolites,
anphibo1ic schists, and fcrruginous quart?.ites.

1 he platcaux and prfuncs whtch feature prommently in the geography of the re glon are dominated
by cerrados (savannah lands). For the most part, the cerrado region of T ocantms lies over exltensive
sandstone plateau\( where the leached soils are relatively deficient in'‘exchangeable bases, and
occasionally exhibit concretions of iron hydroxide. With regard to the texture of the soils, the

most frequentiy occurring ate claycy sands and sandy clays, with a reasonable degree of
: pcrmcablhly, porosny and aerallon

i lgh acmhly, low cauon cxchangc capacny (the’ capacnty of‘ hunius and of ¢clays to exchange
positive ions with the soil solution), low base content, and lngh aluminivm saturation are some
of the chemical characteristics which determine the nutritional poverty of the soils of this region.

The high proportmn of aluminium ions in the soil is a serious problem, since it is fairly toxic for
most of the species grown'as crops. Liming, and the application of fertiliser containing macro-
and micro-nutrients is recommended, and in this manner the above chavacteristics can be remedied
by raising the pH and rgducmg the aluminium levels in the soils.

Coutinho (1982) argues that the problems with the use of cerrado soils are duc more to their
chemical than to their physical properties which are, for the most part, favourable. The topography,
is cither flat or gently undulating, and the soils are deep and not excessively stony, which facilitates
the use of agricultural machinery. -

3 Climate

The climate which preédominates in the State is tropical, hot and sub-humid, or seasonaly dry.
According to the Koeppen classification system, the state’s climate is of the AW type (Monteiro,
1951) with the highest mean temperatures being recorded in the region belween the towns of
Tocantinépolis in the extreme north of the state, and PorloNacibnal Me'an annual temperatures
range between 18° and 26°. Highest temperatures occur during the dry season, in late September
or early October, at which time the dry air and the smoke generated by the burnmg of pastures
and cerrado lands tend to raise temperatures stifl further. Average annual rainfall varics between
1,500 and 1,600 mm, with the lowest annual averages (~1, (00 mm) usually recorded in the

southern part of the State. The driest zone in the Statc isin Ihe rt.glon gast of the town of Parana,
- near the Gmés border. : ‘ '

Rainfall dislribulion'pal'tems divide the year into dry and rainy scasons, the latter being more
- prolonged in the north of the State. Ilcre, the rainy season occurs between the months of June
~and March, with a dry season in the months of Aprit and May. In the south, the rainy season runs

from October to April, and the dry season from May to Scptember. There is commonty a hot

spell in January, during which there is a noticeable diminution in rainfall. The dry and rainy
. scasons cause alterations in the flora. In the dry months, plant species in both forest and cerrado
tend to shed their leaves. Plant cover suffers noticcably from the lack of rainfall, appearing dry
and being of little nutritional vatue for livestock (Rizzo, 1981). Rainfall tends to be heavy and of
short duration. Electrical discharges are very common in the region, ' '
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1.4 Hydrography

‘The entire arca of the State is bathed by the Tocantins and Araguaia Rivers, which form the
Tocantins sub-basin and the Araguaia sub-basin. The former has two thirds of its area in the
state, the latter one third, The Araguaia is the main tributary of the Tocantins. The Tocantins-
Araguaia basin, bounded to the south by the Parana-Paraguai basin, to the west by the Xingu
basin, to the cast by the Sio Francisco basin and to the northeast by the Parnaiba basin, is
integrated into the Amazon basin,

The Tocantins-Araguaia basin lies between longitude 46° - 35°W, and latitude 2° - 18°8, draining
an arca of 767,000 kn1?, of which 343,000 km? pertain to the River Tocantins, and 382,000 km?
to the River Araguaia. A further 42,000 km? pertain to the River ltacaiunas which joins the
Tocantins in its lower reaches, beyond the confines of the State. The Araguaia and the Tocantins
are two of the most voluminous rivers in the country, on account of their large number of tributarics
and the size of their basins. These characteristics make Tocantins one of the best-cndowed States
in the Federation, in terms of its water resources. The hydrological regime of the Tocantins-

Araguaia basin is well-defined, with a low-flow period in Scptember/October and a high-flow
pertod in the months of February to April.

1.4.1 The River Tocantins

The River Tocantins is formed from the Rivers Almas and Maranhio, whose headwaters are
lacated in the Goids platcau at an altitude of more than 1,000 m. [t is a relatively fast-flowing
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river, characterised by numerous rapids and waterfalls, particularly in its upper reaches. Its waters
are rich in nutrients, but they do not provide particularly suitable conditions for fish to spawn on
account of the strong current, and the rarity of floodplains. Such areas, besides being ideal
spawning grounds, would also reduce the surges in volume observed when the rivers floods
(Programa Internacional dos Jicdlonos Brasileivos [PIEB], 1996).

On its course through Tacantins State, the main tributarics along its right bank are the rivers:
Parani, Manocel Alves, Sono, Manoel Alves Grande, and Farinha; and along its Icfl bank, the
rivers: Almas and Santa Tereza, The average flow rate of the Tocantins River is 4,400 m? per
second. This rate, however (according to “Pefil Ambicntal ¢ Estratégico —- Tocantins, 19927} is
highly variable, with flow rates of 7,860 m? per second when in flood, and 784 w® per sccond in
the low water period. These measurements were taken at its conflucnce with the Araguaia River
in the north of the state. Various factors acconnt for the large discrepancy between these two
extremes, that can be noted throughout the river basin. The main factors are:

a) in the period between peak flow and minimum {low, evaporation rates are up to four times
greater than precipitation rates, in both northern and southern regions of the basin;

b} the narrowness of the Tocantins basin, means that its tributarics are short and of accentuated

declivity. Consequently, drainage after rain occurs rapidly, and in low water periods the
tributaries can contribute little to the flow of the main river;

¢} most of the tributaries of the Tocantins River along its right bank emerge from regions to the
south and the east, where the dry season is more pronounced than in the Tocantins region.
They are similar to rivers in semi-arid regions where the smatler watercourses dry up during

the dry scason. The liquid contribution of these rivers therefore shows a marked reduction
during this neriod.

The course of the River Tocantins displays certain characteristics which enable it to be cammonty
deseribed as having three main steetches: the upper, middle and lower Tocantins.

1.4.1.1 The Upper Tocantins

This stretch lies between latitude 12° and 17°S (THEMAG, 1996), that is, from its headwaters to
the Lajeado falls. It is characterised by a series of scctions, consisting of long, navigable stretches
which are separated by stretches where falls limit navigation both upstream and downstream.
This first section is navigable for a distance of $5 km.

After joining the Parand, the river’s chatacteristics continue the same until it reaches the town of
Peixe. The section from Peixe to the Carreira Comprida falls is the fastest-flowing section of the
Upper Tocantins, and its bed has clearly not yet become stable, Almost the whole section lies

over cryslallmc rock formations. The most significant features of this scetion are (in order,
moving downstream) the falls of Jacaré, Crod, Capivara and Comandante. The Carreira Com pri-
da falls which end this section constitute an impassable ebstacle during the dry scason.

The section running from Carreira Comprida to the Lajeado falls where the Upper Tocantins

terminates, consists of a 92 km stretch wherein the declivity is less that 20 em per km. The
Lajeado falls are the biggest in the Tocantins River.
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1L.4.1.2 The Middle Tocantins

This ¢xtends from the Lajeado falls to the falls of ltaboca in Sdo Jodo do Araguaia, where the
River Tocantins meets the Araguaia in the extreme noith of the State (YTHEMAG, 1996). In this
stretch of the river, the section from Miracema do Tocanlins to Porto Franco is the best for
navigation purposes, extending {from the Funil falls just upstream of Miracema to the Island of
Siio Jodo, 90 km downstream from Carolina — a distance of some 400 km. In this section, the
mininmum depth is 0.60 m near Carolina, with the remainder having minimum depths of between
1.10 - 1.50 m. The declivity, with a few exceptions, is less than 20 em per km.

Outcrops of granite occasionally occur in the river bed along this stretch, and are responsible for
the existence of rapids and waterfalls. From the Island of Sao Jodo downstream i6 Porto I'ranco,
there occurs another section of rapids which make navigation difficult. In periods of low water,
crossings are effected with the use of cables. From Porto Franco to Haguatins, lies a 70 km
section of river which is very difficult to navigate. From [taguatins to Szo Jodo do Araguaia, the
final section of the middle Tocantins, the river is again navigable. It extends for some 200 km,
most of this with minimum depths of 1.00 — 2.20 m.

1.4.1.3 The Lower Tocantins

This lics outside the confines of Tocantins State, extending from the Haboca falls to the mouth
of the river near the city of Belém. 1t is always navigable. Rapids and waterfalls were once

important habitats in the Lower Tocantins, but most have now been flooded by the Tucurui
TCSCIVOIT,

1.4.2 The River Araguaia

The River Araguaia is the main
tributary of the Tocantins, and is
considered by many to be of equal
importance in terms of the Araguaia-
Tocantins basin generally. This
opinion is justified by reference both
1o its hydrological characteristics, and
to the role it has played in the
settlement of the state.

The Araguaia’s headwaters are located
in the Caiapo Range, on the borders of
the States of Goids and Mato Grosso,
at an altitude of approximately 850 m.
Itis 2,115 km long, and rans, for the
most part, paralle] to the River Tocantins, into which it flows near the town of?ao Jodo do
Araguaia, situated in the extreme north of Tocantins State, some 70-80 m above sea-level.

The Araguaia River

The Araguaia River boasts the largest fluviat island in the world — Bananal Island — which is 80
km wide and 350 ki long, and is situated in the south west of Tocantins. The Araguaia’s main
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tributary is the River Manso or the River Das Mortes. The average low of the Araguaia River is
approximately 4,250 m? per second (Perfil Econdmico ¢ Social, 1989).

Unlike the River Tocantins, the Araguaia possesses ample floodplains with numerous lagoons
along its banks, and is slow draining, with frequent sandbanks and islands. These characteristics
allow high water periods to last longer than those of the Tocantins River (THEMAG, 1996).
Although it is a lowland river, its longitudinal profile is broken into a number of stages, defined
by geological featurcs consisting of outcrops of harder rocks (Perfil Ambiental ¢ Estratégias
‘Focantins, 1992). Since there was no traditional division of the course of the Araguaia, the
National Department for Ports and Navigable Waters (DNPVN) established the following division,
taking into account those aspects relating to navigation on the river,

1.4.2.1 The Upper Araguaia

The upper Araguaia stretch is 450 km long, starting at the headwalers and ending at the town of
Registro do Araguaia, over which distance the river falls some 185 metres. The designation of
this stretch is based on the underlying rock formations, and it takes in the river’s cmergenee in
the Caipd Range, wheace it descends down a deep geological cutting. lts bed overlies
predominantly sedimentary rocks, with occasional outerops of basalt.

The uppcr Araguaia has the steepest gradient of the wheole river, (approximately 1.20 m per km).
The minimum depth is 0.30 m — the lowest abserved in the whale river — which renders this
stretch the least suitable for navigation, particularly in the dry season.

1.4.2.2 The Middle Araguaia

This extends 1,505 km from Registro do Araguaia to Santa fsabel do Araguaia. 1t is the longest

stretch of the river, and can be subdivided into 3 sections according to the characteristics of the
river bed.

In the first section, which is the longest and calmest of the three, the river’s course unfolds
across a vasl sedimentary plain, large areas of which can be flooded in the rainy scason, due to
its gentle slope. The vdrzeas (floodplains) of the River Araguaia can be as wide as 10 to 15 km,
and the river itself can divide into several separate strands where its bed overlies recent alluvial
deposits. In this section, the declivity is generally around § em per km, and the minimum depth
0.70 m, being freely navigable throughout the year. It is here that navigation is easiest, relative
1o the other stretches of the river.

1.4.2.3 The Lowcer Araguaia

This stretch runs from Santa Isabel do Araguaia to where the river meets the Tocantins. [tis 160
km long, over which distance it falls 11 metres.

LS Vegetation

The cerrado in its broadest sense occupies most of Tocantins State. I¢ covers all the central
southern, and eastern regions of the State, being interspersed with cerradiio (heavily wooded
savannah) in the south, with agropastoral areas in the centre along the Tocantins River, and in
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the north with dense rainforests in {he region known as the Parrot’s Beak (Bico do Papagaio).
The semi-deciduous forests of Araguaia and the Xingu are arcas of transition between the cerra-
do and the Amazon forest, and form a rough line running from Imperatriz (MA), through
Arapoema (10) and thence following the axis of the Araguaia River to Santa Terezinha (M),
following the watershed between the Xingu and the Araguaia basins.

Bananal Island, in south-west Tocantins, is characterised by its well-defined gallery forests. To
the north of the Islang, in the valley of the River Araguaia, lics the Araguaia National Park
which is situated in the transition zone between the Amazon forest and the cerrado. Hs favna
contains species from both vegetation types, however species endemic to one or other vegetation
type are not found there, duc to the lack of suitable habitats. Another significant Jimiting factor
for the fauna of the Park, is the annual tlooding of low-lying land.

The cerrados {savannah lands) are
distinctive, in relation to the other
vegetation types present in the region,
because of their particular appearance
and great extent. They predominate on
the plateaux and the praivies which
feature prominently in the geography of
the region.

JAlA

Frederic Merfens £

In addition to cerrado, the regional
vegetation features Amazonian rain
forest formations, semi-arid scrubland
(caatinga), and swampland (pantanal).
The transition from onc vegetation type
to anather, when observed closcly, can be seen to accur in several stages, each of which is
manifested by a series of subtle and detailed modifications in the appearance, composition, form
and structure of the vegetation. These modifications parallel those occurring in the wider
environment, with climatic, topographical and edaphic factors playing the major formative role
{IBGLE, 1981}. Species typical of the Amazon basin appear o have spread deep into ‘Focantins
via the State’s extensive fluvial network. They are particularly common in the gatlery forests
which line the riverbanks.,

On the border with the States of Bahia and Goias, there are areas of seasonally deciduous forest,

and along the Piaui and Maranhiio borders, arcas of scrub savannah (campo limpo) that characterise
the arca known as Jalapfo.

1.6 Fauna

The vegetative mosaic of the cerrado, consisting as it does of xeromorphic, mesophilic and
hydrophilic species, provides a highly varicd range of habitats for its fauna. According to Bran-
co (In: Negret, 1983}, the dry and rainy seasons, which are well-defined in the cerrado regions,
have a strong influence on fluctuations in the local fauna (especially birds) and on migratory
species. Another factor is that the River Tocantins is part of the migratory route for birds which
travel from one hemisphere to the other, or from one region to another, as is the case with those
coming from the swamps {pantanat) of Mato Grosso.
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Highly significant too, are the human pressures on
the cerrado, simplifying vegetation types and
reducing the available niches. Hunting activitics that
make usc of burning — a practice adopted by the
region’s indians - and more recently the hunting
pressure generated by local inhabitants has certainly
contributed to the rarity of several animal species.
The recent establishiment of the capital, Palmas, has
exacerbated the human impacts on the regional
cnvironment, especially on the right bank of the . :
. . oy . Tartaruga, Podocnemis expansa
River Tocantins, The expansion of open
environments and the establishment of fields of crops, cspecially cercals, favours heliophilic
and perianthropic fauna, which is more tolerant of environmentat change (THEMAG, 1996).
Against this background, the importance of the forested areas that remain is heightened.

Frederic Mertens 7 G ALA (ib49).

Studies carried out in the Lajeado region, near Palmas, show the presence of large species such
as tapirs (Tapirus terrestris), jaguars (Panthera onca), cougars (Puma concolor), deer (e.g.
Ozotoceros bezoarlicus), guara wolves (Chrysocyon Brachyurus) and primate species (c.g.
Aloualta caraya), some of which arc of great conservation interest since they are in danger of

extinction in other regions of the country. The presence of migratory fauna, such as turnstones
and teal {Dendrocygna viduata) is also noted.

Just as elements of the Amazonian flora have dispersed along the gallery forests of the Rivers
Tocantins and Araguata and their tributaries, some Amazonian animal species have likewise
extended their geographical range. This is evidenced by the presence of aquatic and semi-aguatic
species of mammals and reptiles. Among them: the Amazon porpoise (Inia geoffrensis), and

freshwater turiles (Podocnemis unifilis; P. expansa). Certain crocodile species can also be cited
(THEMAG, 1996).

a) Birds: The ficld work done by the THEMAG team in
the Lajeado region, identificd 196 bird species, in 57
families (for examples, cf. Appendix 1}. The best
represented families are the Tyrannidae (19), Thraupidae
(14) and Fringilidac (12), which was as the team had
expeeted, sinee these are the most common in the Brazilian
ernithological fauna. Most of the specics were Non-
Passeriform (58%), with the remaining 42% being
Passeriforms. Of the
species recorded in the
study, 39 had been
previously abserved and
recorded by Professor Dr.
J. Hidasi in the period
1994-1996.

Frederic Mertens 7 GATA {163}

v

IR T

Biguatinga, Anhinga anh

)

inga

Macarico, Tyingasp.

-1z



ATy

Vrederie Mertens 7 GA

Arara Canindé, Anodorhynchus hyacinthimus

The blue macaw {Anodorhynchus hyacinthus), the world’s largest parrot, whose range is restricted
to the Brazilian states of Mato Grosso, Mato Grosso do Sul, Goias, Bahia, Piaui, Maranhio and
Para, and parts of Bolivia, is also found in Tocantins. At present, it is rare, because of predatory
hunting for commercial ends. It is a species which nests mainly in hoHow trees, and is thus

threatened by deforestation. The blue macaw is only found in areas of difficult access with thick
forest cover.

b) Reptiles and Amphibians: THEMAG researchers
recorded 17 families, including scrpeats, lizards,
amphibians, crocodites and turtles (cf. Appendix II).
The families Crocodilidae, Chelydae and Platamistidae
arc characteristically Amazonian. Five families of
serpents were present, containing 18 genera and 22
species. Of these the Colubridac is the most numerous,
with 7 representatives. The second family, in terms of
species numbers, is the Viperidae, which is the group
of venomous serpents. It is represented by Amazonian
and cerrado species.

2
fgr

rana - lguana iguana

The species recorded are characteristic of the Central
Western and Southern regions of Brazil, and
neighbouring countries. Examples of non-venomous
specics are: Sibynomorphus mikanii, Clelia
occipitoteuca and Liophis almadensis, and among the
venomous species are the pit vipers (Bothrops jararaca
and B. moojeni). Only one species (Leptotyphlops
koppesi), collected in Porto Nacional, has a distribution

Frederic Merteas f GALA (ih22)

Lagario Verde

1{-13

Maoucir Tinveo (ibl 3.



vl restricted to Mato Grosso,
N BT e i acerding to the litcrature

e P A BT SR B ~ (Peters & Orejas-Miranda,
1986; In: THEMAG, 1996).
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20 species of lizard were

~identified, grouped into 16
genera and 8 familics. Of
these the Gekkonidac and
Aphisbaenidae famities are
most numerous, both having
four representatives.

Frederic Merl

A total of 22 amphibians
were recorded in the Lajeado
region, grouped in 9 genera and 4 families, mcludmg the Hylidae and Leptodacnhdae familics,
(frogs and tree toads). The toad Bufo ocellatus, and the leptodactylid Barycholos savagei have a
relatively restricted geographical range, being confined to the South Eastern and Central Western
regions of Brazil. The other species are widespread: Bufo granulosus, Hyla raniceps, Phrynohyas

venuiosa, Leptodaciylus ocellatus, and L. fuscus, Scinax fuscovaria, Hyla al'b()puctata, H.
rubicundula, Physalacmus nattereri and
Peptodactylus labyrinthicus.

- % — \'/; .
Jac'are-;icu Melanosuchus niger

¢) Mammals: In the biogeopraphical system
of the cerrado, species whose range includes
large parts of Brazil and parts of neighbouring
countries predominate, as is the case with the
ant-eaters (Myrmecophaga tridactyla;
Tamandua tetradactyla), the ground squireel
(Sciurus acstuans), and the tatouay armadiilo
(Cabassous unicinctus), and with species
whose range includes Central and South
America such as the capybara {Hydrochoerus

capybara) and the brocket deer (Mazama
americana).

11% of the specics occur in the central and southem regions of Brazil
and neighbouring countries, that is in repions characterised by open
landscapes. Among this group arc included the howling monkey
{Aloualta caraya), a primate species characteristic of the savannah
region, and present in the gallery forests, the grison (Dusicyon
vetulus), and the guara wolf (Chrysocyon brachyurus). Only one
species, the soim (Callithrix jacchus penicillata) has a restricted ran-
ge, being found in dry scrub, and gallery forests from Bahia, Goias
and Tocantins to Sdo Paule. The sloth (Bradypus variegatus) and the
giant river otter (Pteronura brasiliensis) also oceur. The Amazon
potpoise (Inia geofleensis) is more common in the Araguaia River |
than in the fast-flowing Tocantins. Its occurrence in the latter river

Hi-14

Meaeriens F GALA (ih20)

Frederic

Muoucir Tinaco.(2)



Mowcir Tinvco (6

Capivare - Hydrochaetis hydrochaeris

was noted by the THHEMAG team in the
locality of Santa Maria (TO) upstream of
the Crixas River. The THEMAG report
(1996) states that the porpoises move up
and down the river, following the fish an
which they feed.

Seme manunal species have a very wide
natural range, occurring in North, Central
and South America, including among this
group the cougar (Puma concolor), the ja-
guar (Panthera onca) and the spotted
lecopard-cat (Leopardus pardalis)
(THEMAG, 1996). According to Emmons
and Feer (1990) the tatouay armadillo
(Cabassous unicinctus), the ground squirrel (Sciurus acsiuans) and, apparently, the ferret (Galietis
vittata), are thought to be naturally rare in their distribution, whereas other species, such as the
ant-caters (Myrmecophagidae), the felines (I'elidac) and the tapir (Yapirus terrestris) among
others, have become rare due to the destruction of their habitats and predatory hunting.

Onga - Panthera onca

d) Fish: The icthyological fauna of the Tocantins-Araguatia basin, consisting of 300 species,
126 genera, and 34 families with characids, silurids and ciclids predominating (Paiva, 1982;
Santos et al, 1984; Leite, 1993 ; Al In: THEMAG, 1996), is not very rich by Amazonian standards
(2,000 species classifted, according to Lowe-McConnell, 1969, and Roberts, 1972; In: THEMAG.
1996).

According to the diagnostic report given in the “Viability Study for the Lajeado Dam, River
Tocantins” (THIEMAG, 1996), the synergistic eftect of the drying out of the river valley and the
conscquent depression in its base level, and the limited occurrence of Nood plains, resulted in
the upper reaches being colonised by species distinet from those found in the middie and lower
reaches which are characteristic of the middle Amazon. On the other hand, links with other river
basins - that of the Parana and Sio Francisco Rivers - made possible by the River Maranhiio,
allowed non-Amazonian species to colonise the upper reaches, an example being the Salminus
hilarii.

The complex morphogenesis of the basin is another factor to be considered in the colonisation of
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the locality, since it made possible the evolution of ﬁmn) endemie taxa, such as Lacmonita
- petiti, Leporinus aftinis, Sartor tucuruiense (Santos & Jegu, 1989 In: THEMAG, 1996), 'md
Rhinopetitia myersi (Gry, 1964; In: llll MAG, 1996)

1t should be stressed that few surveys of the iclhyological fauna of the Tocantins-Araguaia basin
have becn done, especially in the middle and upper reaches. Those that have been undertaken
arose primarily because of proposals for hydro-clectric schemes in the region. The lack of
consensus on the taxonomie status of many species (Pereira et al, 1995; In: THEMAG, 1996),
and the small number of experts in this ficld confer a certain degree ot imprecision to these
surveys, and show the need for an intensification of the studies, if only because the certainty of

differentiation bm.\ccn species constitutes a basic pre- rcqmsne for l\nm\lcdgc rcgardlng thcrr
blolog) :

T hc T il[ IMAG rt.porl states that, in general, the fxbundfmcc md nchness of spcc;es ducrcases as
one moves from the mouth of the Tocantins River to its headwaters, attributing this to the smaller
floodplain arca in thie middle and upper reaches, and the absence of species which are typical of
the lower reaches of rivers that drain into the Amazon. The report cites Santos et al (1984) and
Leite (1993) who registered more than 220 species in studies of the lower Tocantins, whereas

studies undertaken in the middle Tocantins by THFMAG/] LE ! RONORT[‘ (1989) found only
l23 specnes (TH!‘MA(: 1996). ' . ‘

The buqldmg of dams is one of the principal causes ofi lmpact on thc 1cthyologlcal fauna and has :
caused alterations in the community even before its original struicture was known, a fact which
hinders the pl’CdlCllOﬂ of i m]pacls and the adoption of mmgator} neasures for futurc pro;ects

The dmgnosxs gnen in thc “Vlabmly Slud) for lhe L ajcado Dam Rlver Tocanlms” (THEMAG
1996) notes that the Tucurui Dam caused changes i in icthyological communities. It cites Leite
{1993) who found that of the 223 species recorded prior to the dam’s completion, only 141 were
detected in samplmg soon after the floodgates were shut Alihough 32 of the missing species
were found in subsequenl samp!mg, SO species have not returned since the formation of the
reservoir.. The reduction in catch per unit of effort (down 80% below the reservoir, 71% in the
reservoir itself, and 56% upstream of it), decreases in the diversity and abundance of specics,
and alterations in the trophic structure of the community are also recorded by the same author.

Ribeiro et al (1995) report modifications to the spawning grounds of ¢ommercial specics in the
lower ‘Tocantins resulting from the installation of the dam. The THEMAG report distinguishes
four types of fishing activity in the Tocantins River: submstcnce local professional fishermen,

dam workers; and indians, Total catch does not cxceed 4,000 tonnes per year on the most heavily
fished stretches, mcludmg that near lmperatnz and the F ucurui reservmr(f HEMAG, 1996).

The fish catch madc bcmcen thc town of Porto Nacional {TO) and [lstrelto (MA) does not
cxeeed 400 tonnes per year, “hlch can be attibuted to two factors:

1) the Tocantins River ﬁmé thr'ough a dcep \;allc)', with few floodplains;

2) prdfcssional fishing is prohibited and/or disédufaged in the States ofGoiés; Tocantins and
Mato Grosso (Petrere, 1994; Ministry of Agriculture, 1995).
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The findings of the 0 !EMAG'rcport snlggeSt that:

- Some lagoons along the margins of the Tocantins River seem to perform ecological functions
distinct from those found in floodplains, and as such they should be studied further for
nnnagcmcnl purposcs

. The flood plam of the Amgilaia River could be one of the source areas for the fish in the River
Tocantins, although this hypothesis has yet (o be tested;

- Migratory species occur in the area, making temporary use of the environment as a migratory
route and as a place for feeding or reproduction;

- The fact that the Tocantins River runs through a narrow valley and has no flood plains in the
stretch surveycd shows the importance of its tributaries and of some lagoons as spawning
grounds s

Prosj}ééiiﬁg; especially for gold, in the upper reaches of the Tocantins River (THEMAG, 1996)
is another hunian activity that may affect the icthyological fauna of the Tocantins-Araguaia
basin. The dispersal of clay in the river causes the scdimentation of its bed and hinders the
penetration of suntight, thereby reducing the productivity of plankton. A further factor to consider
in this context is the toxic effects of the mercury used by the miners, once it enters the food
chain, contaminating fish, animals and wading birds.

1.7 Thé B_iogebgré_bhic Sj'sterh ofthe C'gerrado

The cetrado is the second largest bibnf; in Brazil and in South America. It consists of a great
mosaic of natural landscapes, covering 15-20% of the plateaux with deep, well-drained soils in
Brazilian territory, and sheltering a rich hentage of renewable natural resources adapted to the
harsh climatic, cdaphlc and hydrologlcal condmons that prevail. The cerrado is situated
predominantly on the Central Plateau of Brazil, between latitudes 3°- 24°S, and longitudes 45°-
63°W. It occurs in the following states: Bahia (in the west, and on the Diamantina Plateau),
Ceard (in'parts of the Arraie and Ibiapaba Platcaux), the Federal District, Goids, Maranhiio (in
“the south and west), Mato Grosso (in the south), Mato Grosso do Sul, Minas Gerais (in the
central west and in the Lspmhag:o Range), Pard (in parts of the southeast), Sdo Paulo (in parts of
. the central west) and Tocantins (except for the extreme north). It is a natural region that is almost
éxclusively Brazilian, except for small areas in north-cast Bolivia (the high Mamor¢). There are
also numerous small areas of cerrado in the Atlantic Forest, semi-arid scrub (caatinga), and
Amazon regions, not to mcnl:on the savannahs in the north of South America, which are similar,

The cerrado rcgiori oceurs in scvcral h}fdr'ographic basins {(Amazon, T Dcamins, Parana, Paraguai,
Sao Francisco and Parnaiba), and contains a wide diversity of soils and of climate, which is
reflected in the great heterogeneity of its biota. Because of its great extent, it is not surprising to
find that the cerrado is not a uniform catity; rather, there are many distinet types of cerrado, each
interacting with, and shaped by its own local reality. '

The factors determining which type of vegetation occurs in @ given part are diverse and may
vary from one place to another. The two most important factors are the availability of water
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(which is a function of the total annual rainfall, its scasonality, and the water retention capacity
of the soil, which in turn depends on its depth and texture), and the availability of nutrients
(which is a function of the natural fetility of the soil, the nutrient cycling resulting from biologicat
activily, and the cffects of {ire -- queimadas) (Avim & Silva, 1980, Goodand & Ferri, 1979;
Eiten, 1971; Coutinho, 1990; Frost ct al, 1986; Walker, 1987; Sarmicnto, 1984; In: Dias, 1996).

As with most tropical and sub-tropical soils, those of the cerrado are, in general, extremely poor
in available phosphorous (Goodland & Ferri, 1979). Cerrado soils tend to have low pi and high
concentrations of iron and aluminium sesquioxides. Such characteristics lead to a “high capacity
to retain phosphorous in poorly soluble forms, that are not readily available to plants” (Goodland
& Ferri, 1979). lowever, Cowtinho & Struffalde (1972) studied the nutrient status of arcas
around leguminous cerrado species. Levels of N, P, K, Ca, and Na in soits underlying 11
leguminous species were measured. Their results tended to undermine prevailing ideas about
the *barren” nature of cerrado soils, since they showed that the leaf-dispersal arcas of cerrado
leguminous species are a rich source of mineral nutricnts and proteins (Goodland & Ferri, 1979).

In 1971, Hering studied the mycological flora of the cerrado and affirmed that: “having conpared
the frequency of mycological agents on the plants of both eastern forest and cerrado vegetation
Lypes, we were surprised to note that the latter contained more mycological species than the
former. We also noted that the incidence, per specific unit and per individual, is high.” From this
unexpected information, it was posited that the mycological flora must have an ccological role
in the cerrado. Hering also stated that “mycological agents are present in the reproductive organs,
particularly of the higher plants. When climatic conditions are favourable to the fungi, littte fruit
ts produced because of their attacks on the flowers” (cited in Goodland & Ferri, 1979).

The native flora of the cerrado is adapted to its poor soils, said to be dystrophic or oligotrophic.
The plants do not appear to show signs of nutrient deficiencies. The species of the cerrado have
undoubtedly developed efficient mechanisms to overcome the nutritional difficulties of the soil,
absorbing what is needed for their survival (Coutinho, 1980). This paucity of soil nutrients is an
important factor influencing cerrado vegetation in many arcas.

Vegetative cover consists of grasses, herbs, bushes and trees of various proportions, the cerrado
vegetation is striking particularly on account of the tortuous, stunted aspect of its trees and
bushes. Various means of' adapting to droughty conditions are evident, notably: trunks and stems

that are frequently covered with thick protective layers, and leaves that are coriaccous and shiny,
or covered in a network of fine hairs giving them a “furry” appearance.

Racwistscher (1900) was the first to consider seriously the possibility that the vegetation was
not severcly affected by lack of water, since even in the middle of drought periods the large
leaves which many cerrado species have, show no signs of wilting. Their abundant flowering
and sprouting before the rains scemed to contradict the general notion that the existence of the

cerrado was duc to the scarcity of water. Many authors have since argued that water is not a
limiting factor in the cerrado vegetation.

There are more than 2,000 species of woody plants native to the cerrado (Rizzini [1963] recorded
maore than 400 tree species endemic to cerrado regions), a Targer number of herbaceous specics,
and an as yet unknown quantity of animal specics, with numerous new species being discovered
with remarkable frequency. There are probably a few hundred species that are common 1o all
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arcas of the cerrado. In addition to these common species, each area may possess an equal or
greater number of more local species.

According to Countinho (1980}, the cerrado takes different forms. The following classification
is based on the presence and sizc of the bushes and trees observed:
I'ield-type forimations: canipo limpo

Savannah-type formations: campo sujo, campo cerrado and cerrado {strictu sensu)
Forest-type formations: cerradio.

Little is known about the biology of the cerrados in gencral, except for qualitative data showing
a high concentration of total biomass, both in plant form (roots descending over 20 metres,
tuberous roots, xilopods, fleshy roots, ete. [Rawitscher & Rachid, 1946; Rachid, 1947}), in animals
(termites, ants, bees, armadilloes, lizards, rodents, giant earthworms cte. [Vanzolini, 1963; Dias,
1985)), and in microbial fonm (bacteria, actinomycetes, mycorthizas, ete. {Drozdowicz, 1977)).
Social insects such as the leaf-cuiting ants and the termites perform a key role in nutrient-cycling
in the cerrados {Coutinho, 1984; Egler, 1984).

CERRADAD

- CAMPO LIMPO . CAMPO UK o CAMPO CERRADO - - CERRADD STRICTO SEMSU
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Rural Field

BIOMASS . Physicgnomy

Plant Biomass in different types of Cerrado .
. ’ {Based on Coustinho, 1973) :
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The idea that the ccrrado could serve no commercial agricultural
purpose, and was only suited to extensive livestock production and
extractive industrics, notably that of charcoal production, prevailed
until the mid-1970s. Despite their edaphic and hydrological restrictions,
the cerrados have come to be considered the new agricultural frontier
of the country, thanks to research into soil management techniques
such as lming, fertiliser applications, and irrigation, and to their
favourable topography and soil texture, low land prices, and
accessibility (o consumption ceatres. Thus, the cerrados have now
become one of the inajor grain-producing regions of Brazil.

Frederic Mertens 7 GA LA (8120

Therc is little

spectfic information about the cerrado in
Tocantins State. Somc research has been
donc in response to political interests
sceking the socto-cconomic development
of the State, and some has been carried
out by university institutions, Still, the
published literature relating to this
biogeographic system and its occurrence
in the Tocantins, is insufficient to
adequately convey the tremendous natu-
ral varicty of the State. Among the
researchers who have worked in the

region, Rizzo is one of the most important. His “Flora of the State of Goids” {Rizzo, 1981),
relates the species found in parts of what is now Tocantins State. Appendix HI lists the Collecting
Stations within Tocantins that he established hile compiling his account, and includes his notes
on each. Currently, however, more incentive necds to be given to the development of effective
research programmes focussing on the Teantins cerrados, aiming to provide appropriate
technology lor productive purposes, andfor the conservation of the cerrado ecosystem,
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1.8  Biogcographic Subsystems

1.8.1 The ficld-type subsystem (campo limpo)

This occurs in the highest areas of the system,
which ar¢ usually flat platcaux. Vegetation is
sparse, the trees are stunted and far apart. Its
fundamental characteristic is its herbaceous
cover, free of bushes and only rarely with
shrubs present. The open nature of this
stibsystem ensures good ventilation throughout
the year and a temperature that is gencrally
lower than in the other subsystems. Drainage
networks are insignificant (occasional smail
lagoons, some of which are perennial). Scrub
cover is sparse, with grasses predominating. dry season

This subsystem probably once cavered a much larger arca than it does currently. This change
can be attributed to structural factors in the soil associated with special micro-climates that have

not totally recovered from the climatic shocks of the Upper Pleistocene {Perfil Ambiental ¢
Estratégias, Tocantins, 1992).

Frederic Mertens /GAla (85141}

1.8.2 The cerrado (strictu sensu,) campo cerrado and campo sujo, subsystems.

These intermediate forms have the appearance of savannah, but the woody stratum gradually

becomes more important in the landscape, both in teems of the number and the height of the
species occurring. (Coutinho 1986),

1.8.3 The cerradio sub-system

This is formed by xeromorphic, semi-deciduous forests. It occurs in isolated patches located
primarily in arcas where there is little human activity. Its appearance varies greatly, depending
on the type of terrain and the propertics of the soils. It is usually restricted to areas of teached
sandstone, with a highly scasonal tropical climate (Ministério do Interior, 1989). Generally, pt
is below 5.0, and cxchangeable calciunt is very low (less than 1 me per 100 g soil) (Goodland &
Ferrt, 1979). The trees are interspersed
with woody shrubs, and dwarl palms, and
their height ranges between 8 and 15
melres, their trunks are straighter and
thick-barked, and their teaves large and
coriaceous.

The relatively open canopy of the trees
in cetraddo allows light to penetrate and
the formation of a lower storey of woody
plants which can be quite thick. In terms
of composition, its fora is very diverse,
since it is made up of cerrado species,

Frederie Mertens  GATA (ib37)

Cerrado vegetation in the Bananal Isiand region
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specics conmonly observed in seasonal forests, and species that are exclusive to cerradio.

According to Ferri and Coutinho (1958), it does not dry out as much as the other types of cerrado
in the drought period.

1.8.4 Forest and Gallery Forest Subsystems

According to the Programa Internacional de Fcdtonos Brasileiros {The International Programme
for Brazilian Fcotones-- PIEB, 1996), in addition to the various types of cerrado found in Tocantins
State, large arcas of tropical forest are also present, These can be categorised under the following
typology:

Gallery forests, which are hydrophilic forests, occurring mainly along the banks of the Araguaia
and Tocantins rivers and their tributaries, oficn with areas of sccondary vegetation, evidenced
by species such as the spur tree (esporio);

Dense, semi-evergreen rainforests, located in the southwest of the Bico do Papagaio (Parrot’s

Beak) arca in the north of the State, which feature species such as andiras, pepper trecs,
mahogany and courabil;

Open sub-evergreen mixed forests, present in the region of Conceigio do Araguaia (PA). In

addition to mahogany, and courabil, species such as the bacaba and babagu palms arc found.
This type of forest is usnally of low density;

Open Maranhio-type forest, which oceurs in the municipalities of Imperatriz (MA), and Jodo

Lisboa (MA). It is similar to the open sub-evergreen mixed forests described above, but its
deciduous qualities are more marked, particularly in the east.

Semi-deciduous forest, found in the Xingu Park, and stretching thence to the Araguaia valley,

especially along the left bank. Characteristic species are pepper trees, mahogany, sucupira
cedar and gum trees.

1.8.5 Veredas and Swampland Subsystem

1he occurrence of veredas is accasioned by the welling-up of ground water, owing to the
alternation of layers with different permeability in arcas of sedimentary Cretaceous and Triassic
racks. (Azevedo, 1966; In: Informe Agropecuario, 1991). They occur in areas of flat topography
or on slopes adjacent to rivers and lakes, or in isolated depressions. Generally the area occupied
contains one or more springs which drain away in smali strcams , or collect in shallow lagoons,
which may be surrounded by swampland (Ferreira, 1978; EMBRAPA, 1982; In: Informe
Agropecudrio, 1991). Their soils are hydromorphic, supporting hydrophilic communities. In the
carly scral stages of such communities, the buriti palm (Mauritia vinifera) tends to be the main
arboreal element, with scattered bushy species surrounded by grassy and herbaceous cover, in
which species from the Gramineae, Cyperaceac, Eriocaulaceac and Melastomataceae familics

are present (Mariius; Spix, 1938; McHo Barreto, 1949; Rizzini, 1963; Magalhies, 1956, 1963
and 1964; In: Informe Agropecudrio, 1991).

The veredas are an important ccosystem in the cerrado zone, since they are responsible for the
maintenance and multiplication of its aquatic fauna, as well as contributing to the continuation
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and regularity of the rivers in the region. Allied to these features is the fact that vereda environments
are sensitive to alteration, and have little or no capacity for self-regeneration.

In conclusion, it can be stated that Tocantins State possesses all types of cerrado, from the most
open to the forest formations, with the ficld-type predominating. The variations in relief associated
with the hydrographic network determine the distribution of the vegetation in a complex mosaic.
Moist tropical formations along the rivers, for example, permit the coexistence of cerrado species
with those that are typical of the Amazon region, and with those that occur in the scasonal
forests in other parts of the country. In other places, in contrast, mere arid zones with open, ficld-
type features favour species typical of the caatinga {semi-arid scrubland) domain.

In broad terms, cerrado vegetation is found in the dry and nutrient poor arcas of the State, aquatic

or swampland flora in well-watered areas and, in the intermediate areas, ombrophile or scasonal
forests (THEMAG, 1990).

Frederic Mertens / GAIA. (1121}
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1.9 Fcotone Areas

I'rom the above it is clear that the State of Tocantins is located in an area of transition between
cerrado and forest. It thus presents abundant examples of areas known as “ccotones”, in which
two or more ccosystems interact. The best-known ecotonal arca is that of Bananal Island, where
cerrado, forest and pantanal ecosystems occur,

The importance of these areas is due to the great biodiversity that can arise through the ecosystems’
interaction, and itis extremely important to study and preserve them, rendering such conscivation
compatible with development. However, the biological composition of such areas is indeterminate.
Distinct biotas can exist, side by side, without mixing, or in other areas blending together in

ccotonal stages. In the description below, four ecotonal poles are cited, as defined by the PIEB
(1996).
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Pole }

This includes Bananal Island, the Araguaia Indian Reservation and the Araguaia National Park
wherein lic Amazon forest, cerrados and swampland, and their various interfaces. The main
rivers in this Pole are the Araguaia, the Javaés and the Formoso.

‘T'he main soil types are gleyed soils and hydromorphic laterites which underlic large areas of the
Istand, and the latosols, podzolic soils and alluvial soils in smaller arcas. Typical mineral deposits
include gold, limestone, chrome, iron, nickel, copper, titanium, crystal, manganese and diamond.

Pole 2

This is bounded to the south by the Geral Range of Goiés, and by the State of Bahia to the cast.
[ is an ccotone area between cerrado and dry forests {mesophytic, with soils having limestone
outcrops), and between cerrado and caatinga (semi-arid scrub). Itis characterised by its eutrophic

soils, but also contains significant portions of quartz sands and concretioned soils. The principal
mineral found in the arca is fluorite.

Pole 3

This takes in part of the eastern and north-eastern portions of the State, in the region known as
Jalapao. [t has characteristics peculiar to the ecotone between the cerrado and caatinga, and is
bounded by the Mangabeira Plateau in the State of Piaui. The soils are predominantly sandy.

Pole 4 :

This is located in the north of the State, shaped by sub-montanc environments (due to its proximity
to the Estrondo Range), with Amazonian forests and cerrados. It is similar to areas in the States
of PPar4 and Maranhdo with transitional Amazonian forests. It is in the Araguaia River’s arca of
inftucnce, being located between this and the Tocanting River. The soils are predominantly latosoils

and podzolic soils. The main mineral resources are chrome, titanivm, graphite, amethyst, diamond
and gold.

4

Frederie Mertons { GATA,
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Cerrado and forest formationson the Bananal Istand
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Fcotenes in Tocantins
State

Source: The International Programme for Brazilian Ecotones
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2. Enviranmental Consevvation Areas in Tocantins
2.1 Conseyvation Aveas

2.L.1 Introduction

The purpose of this Chapter is to provide a diagnostic overview of Conservation Areas in Tocantins
State. It begins by examining the various designations current in the national context, their
purposes, and the type of arcas to which they apply. The Conservation Areas in Tocantins (listed
in Table 1 below) are then piesented, beginning with those for which the State Government is
responsible. The exposition deals with the flora and fauna present, and points to the human
pressures on the areas. Areas under the acgis of the Federal Authoritics are similarly addressed,
as is the one Municipal Conservation Arca in Tocantins. The legislative foundation of cach is
noted. Information in the Chapter derives from ficld surveys and bibliographic rescarch into
existing data and photographic archives conducted by a multi-disciplinary team.

2.1.2 Definition of Environmental Conservation Areas

Conservation Areas are those which, because of the value of natural resources therein, should be
maintained in their natural state under a suitable management regime (Sitva, 1996).

2.1.3 Objectives of Conservation Areas

The purposes of Conservation Areas in the national context, as set out in a Bill drafted in 1980
by CONAMA {(IBAMA/CONAMA, 1980), are as follows:

Preserve biological diversity;
Protect endangered specics;

 Table ITT-1 Conservation Areas in Tocantins Statd

~ Conservation Unit .| .~ ' Locatlon . _f .o | Area{ha)
- Lajeado Range APA . - Palmas Aparec:da do RiO Negro Tocatinea, and : 12i,416
: Lajeado Municipalities I
- Foz do Santa Teresa APA | - Peixe Municipality(TO) : 17,000
- Bananal Island’Cantdo - Casgara, Aragitacema, Dois Irmios, Abreuldndia,| 1678 000
APA ' Divinépolis do Tocantins, and Pium Municipalitics T
SUBTOTAL - | - Bananal Istand |
(State-Controlled Areas) o , S 1,816,416
- Araguaia National Park - Mateiros (TO) and Barreiras (P1) Municipalities - 572,000
- Tabalmga Range I\P!\ﬁn*u i 61.000
suBioTAL T —
{Federal-Controlled Arcas) 63’_3’000_

. Araguaina Forest Reservd - Aragoaina Municipality ‘ 0 456
(Mun;mpal Area) ' v

TOTAL ‘ 2,450,872 I




Preserve and restore diversity and natural ecosystems;

Iincourage sustainable utilisation;
Promote regional development;
Manage flora and fauna resources;

Protect natural and semi-natural landscapes and scenic beauty;
- Safeguard rare features of geological, geomorphological,archacological, and cultural interest;

- Protect and restore water TeSoNrces,

Promote scientific research and environmental monitoring;

Promaote environmental education and recrcation:

Preserve natural areas pending the definition of suitable usage.

2.1.4 Classification

There are different schoals of thought with regard to the definition and characterisation of wild
arcas. As a result theee arc a considerable number of designations currently in use. Two different
classificatory sysiems are presented in Tables 2 and 3 below. Table 2 identifies the type of area
to which the various designations are applied, and Table 3 focuses on the objectives the

designations arc intended to serve.

2.2 Conservation Areas under the Aegis of Tocantins State

The agency responsible for the establishment, administration and supervision of the conservation
arcas which come under the jurisdiction of the Tocantins State Governinent is the Tocantins

Nature Foundantion (NATURATINS).

2.2.1 The Lajeado Range Environmental Protection Area

In order to create a green belt area near the capilal,
Palmas, and thereby safeguard the quality of life of
the population, the State Government created the
Lajcado Range Area of Ecological Representation
{ARESL) by means of Decree N© 213/89, dated 14/
02/89, in an attempt to preserve 168,000 ha which
was threatened by the rapid population growth
resulting from the establishment ‘of the new capi-
1al. Since the terminology “Area of Ecological
Representation” is not recognised by the Brazilian
System for Conservation Areas (SNUC), the Laje-
ado Range Environmental Protection Arca (APA)
was created by State Law N°® 906, dated 20/05/97.
[t covers an arca of 121,415.49 ha in the
municipalities of Palmas, Aparecida do Rio Negro,
Tocantinia and Lajcado. This same Law also
established the Lajeado Range Joint Management
Council, consisting of members designated by the
State Governor to manage the area in partnership
with NATURATINS.
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The Roncador Waterfall, near Tagquarussn

rie Mertens VGAlA 3109

Frede



LE/LT/0E PANEP ST (N 293990

CareAng
401Ul EﬂnUPQU

- 39021pH]
pue 1M

(§261) mmu.E aoﬁmEoquu puEe $NJ8 4 [eInie\ uo noZﬁEEoU UJ.H uo vu.::m

) Gaoq vopacwﬁou i Eo UIgITM vu:amn 2 AT u.:v.zo._a
m..:un .32(3._23_ ayy ua Juppusdap ASUALE oo Q10LIBA B SIDAOD

19p10
UOTIEAJINILJ B JAPUL BAIY

E H_m\.we.oo PP 'BLI'SE 0N 9423
SELITIAT POIRP TE1S°R oN ME

ABANG
10 1MIWWIIA0D

puT 131G,

1sanpul

uu ﬁ.Bu?o u.a Aoc__uv:._m um:.vcn_ :uEB ."o.u En:_._e ?.5 =o§..Eou._
101 uocntonc.z 0 $0JNIROF [TIRITU SO ISR HEEEU *ILICISTY Y3l LIV

Cwsuaog,
107 180T [e1dads 1o LY

L 9LEGS o N 2193

$3/60/80 Pebp «Euoc
oN UOLRIOSIY YINVNOD 168/10/1€ pAep
S18790/1 € PNTP '§64'8 M0T

aeAld
20 JUIUUIIACD

RECTI T

T AT SR Y IV T O TN STATY TITmEYT

uw E_E ou uo 3& mn;na ucu ‘eungy’ pue vlo); Eno_muio ,289 et
“19/pue a.‘.a.":usn.agu [raniey _Euu% mczmu..éa vy Q005 03 dn Jo wary

sy [e31de]oad Jo vazy

{L2780/15 PIIED $E6'D o N MY
TIR/P0ILT PRBP CZ04%9 meT

IU2UUIAD 5

wdapul
pue 123017

..:»_r:C

"ScuEuoh.Eo ESSQE " ﬂm s uoﬂ. v:& vos,E.an AUULINIP
:oafswﬂ qu Furuo qAvyMm Ut .%EE 218A1xd Ul 02T 1594 ¥ Arjensn

{vdv) eary
UOHOLS [TV WUQitAYY

.uhm\.no\mn PANRP "LE['E o N MET

NeALg
10 IMAWUIIA0 D)

© wanpuy |
put 1331 Qg

.‘...c:rauﬂ T OT oo _.:..C.; [ACAZELT RH LA A0 NELL RS
or mEEooua E:.E» DEIS SIF wumoa;a ou,ano“.o JO/pUE [RUOLTALINL
mch% .a.H vumscne oo \ae unosﬂanoa Bune; pue: 25«._._ 25Oy Mm B Y

Mg Jununy

12JIpur:

Cosa oE_.:__.._E 205U 0 uan:um 213y m *A]3An20posd

TS9I60/CT PP LY MET U WUIIAO ) nowwcﬁc op few nﬁu.__oﬁ A do._m vu_ruh& zEdEEonEu ISUA B >:a:wD IS0 4 [eudne N
] e S T T g I L L S DA AL
ww:o:m vauv ‘9CC68 o N ou._oaa. nealld . .ﬁo T o_os.é. 1opun vaze paroarard B MMINSTOY Al wis 10 ‘uonelg
CLIS/RO/1E PRIED CSE6'0 o N MET 10 103 WIISACD WPUL | uorBo[0ag 2yl 20 FALASY [E21T010FE IU1 SO SINSUNITITYI JUL AITYS WED sa1352y {20130]02]
L. L i R . LG IUAL B v»_.LLv u~ OISRV iU THOITAUT 91 ] Lc—tuﬂuur
08/£0/ET PITP ‘5095 920020 JLAULIBAQ D WIPUL | fipa ced yatgm Jo 2718 3yp dn(ea aduaspue] 10 TEINITU dnbLUN O TV FUMWALOA [riniEy
~ TRIGUTRG PoIeD S 0T T
SN UOTIB[0SAY VINVYNOD IT8/20/1 € parEp’ ) ) U paaptwiad Fulag vade si
.mmw..o o.z AT IIR/TOILT PAUTP (T06'9 MmET TUDWUIIACD laalrpay, Jomaroidad mqo:ﬁuxu girm Ing ‘{sa0qe) oiumum [earFojotg 40§ SV voielg 1endo oy
510 " TISTUIC T I
SIS POEP 'OLE 6T o N ouboa SLOITOIST PAICP . TR IM[RA NJUUINIS G Knus :3&205 10 Walshsond 2y
LET'S 0N MET ICO/G0/S 1 PATP L LLt e MTT IR WUIIA0D 13341pUf. S.mEEouua Aava AT QIrgm FO JUIIXNO O B [RININY PAYINIOLN UY aasosay (eaidojorg
6L160/ 17 PRI pY] ATANSE vRWNY AQ poale AQUSdTESTS UDIQ 10U SEY Uolym pue
10RO N DI SO/60/S T PIERTL h P Mg JUSWUIBAO N PUTIDAULQ | vaapmuasssdas £]]ea1Fo]0d “aAISUIND A[DATIT[OL ST UIILM VLT [RIMITY witd [BLOUTN
iﬂwﬂ‘uwwﬂowW USRS KupgaNas NOLLINIZAQ
SISVE CANVE 4 _ - NOLL¥NOIS3IQ

SOILSIMALIVYVHD TVIINTD

[1Z8dg U SEATY UONIBAIISUOD) [BIUIWUGIAUF JO Ao[odAy v

<111 21q¢ L

in-28



I2U10 puR §32200831 uaym 2a11dalqo urw sv popn[ou] w

-241322[g0 “a1gqusuadsIDUI 10U ING *AITPUOIAY TULUOT

*ADIT JAITAQO U WATRUR W

Wi Uk se papaau] nooaandaiqo uswaStutw Aewig U 1Ay

N ISN 0N U(OU L U0 paseq)

9461

. 1 o .
SINTQ RUOISIAAE B UQ SEAST DFIT JAIINUOR O]
N n ‘n O L 4 O | n [ ] [ ] L I | [ ] n [ ] SP2UNOSAL {BIMEY VO UOULWAD] ul
puc Apnis ‘gAJLIE3S ‘UONIEINDI apiaoid o]
seate padorpadpun jo uamdordasp
o o u * * @ * palvIsul pUV ISH jBUGHTS g1 aTeIA0dud ¢
O * L * : tasn
adnaw) wswsdeusu 3qQINa]y 105 spacad o
Sud
< | & | @) M ] L ] ] usad pur AIneaq 01UIIT DAIISEOD pup1dnleud 0,
! p
. - aFeauay reardoroad pue (uardorosvyie
a = = + o & * * COLIGINIY CTINIAD JOEAIIS 13310id o)
. SODTAIIN INLINN)
O O O o) C [ @) & & @) @) = .‘ pUT- [TUGHEILOAL UITIUIBW PUR JOISIUTWDE O L
o | Jununy _ngomm.,.u,,o.a.c‘oﬁ."& apraoad o,
_ &) u wrwafouew vune; yFnosy uidiosd sonpord o1
o * o ol e o Fe ¢ spayssalem put suiseq dydedospiy
Fu122104d “SEOIMONAL LAITM JAIISUOD O
O O O & & < [ | [ | O [ " sa1aads paIOFUCOUS 1o w1 398101d O]
C u C O * O. \ 4 & . O * n . n o L .I - adviay daual 3A12$310 o1
| O [ | O O|l0 B ] O(m |m [ ] R | B unlm | a . . WNLQLEABI v
: : -NIVU Y1 PUB ANSI2ATP (D18 0[020 JAJISUGY O
. } } o ] . . J1EIE JINY
ol = | OO ]|O O O | e O C|O | OC}I O | = L AN DU IR U1 S WMNASOS JO $HAUWEND FAIIUOI O,
- = g
. . . oL -~
=y 3 ﬁ = E . o o | — - .
2 o~ ot ] & = R p ] ] [ -_— W .
felselet|€ |2 |g5| 228 |28l | 5 |2815% [28 B2 123
ezi=2 |25 | E 3 Bzl EE = ZEl 2 2 |zat £ e |22 (2% SIANLOIC80
LLimLl2l 15 & E2t 2 -~ ' 2msl & < 1Ex S leg (=855 . :
S| E e |2 2 o= 2 & B R R R - e s ¥ & NOILLYAYISNOD DIsva
= 4 m = = <7} = . o .
=] -
P! :
SIICGANT ) | oy . .
o - L = 18 (e 231 - :
“yuswoReun e oRMeEATY . somroSare) . " asumnoduy
wmodwy - mswalvus g [RUONIpPY puswmsSewey Asmmawadwody - [PUOREN JO saoRAe -
Aeqotn Lo R A ST e

SYFHV TVHALYN 304 STIHODILYD LNAWIDVNVIN

190

i

P

\7

)

11-29



2.2.1.1 Location

The Lajeado Range APA is located in the cen-
tral quadrant of the State, west of the capital,
Palmas, and lying between the longitude
meridians 48°03” and 48°21°W and latitude
paralicls 9°43° and 10°28° S.

The region has 3 dominant features. ‘The first
of these isthe extensive Lajeado platean, whose
top is gently undulating, and which belongs to
the elongated orographic strip which runs from :
Monte do Carmo to the Tocantins River near the town of Tocantinia. In stark contrast 1o this, the
second feature is a fissured, irrcgular, zone sloping down from the plateau, with escarpments in
places. The third feature extends out from the castern foothills of the Lajeado Range, and
corresponds to the channel of the Tocantins River (EMBRAPA, 1992).

" The nje&dd River valley

The Lajeado Range is the watershed between the minor
tributaries of the l'ocantins River and those of the Sono River.
Its general ortentation is NNW-SSE, and its highest points
range between 250-694 m {(EMBRAPA, 1992)

2.2.1.2 Climate

Miarcio Di Pietro (7).

The climatic conditions of the region are relatively
homogenous, due to its proximity to the 10°S parallel, its con-
tinental geographical aspeet, and the constant nature of the air
niass above it. I is part of the tropical zone (EMBRAPA, 1992).

Climatic data from the Mcteorological Observatory at Porto
National show average monthly temperatures in excess of
25°C, reaching a maximum at the end of the winter, before the
advent of the rains. Highest absolute temperatures at that time
Waterfoll o Lo . . .
cxceed 41°C. There is virtually 10 rain at all during the winter

months, rainfall being concentrated in the summer months.
Annual average rainfall is 1,600 mm. In the dry season, a few small showers may oceur in the
higher parts of the Range, especially those facing south-cast.

2.2.1.3 Vegetation

The Envirommental Protection Arca (APA) of the Lajeado Range is located in the central region
of the cerrado, the Brazilian savannah. According to EMBRAPA (1992) which studied land use
in the APA based on satellite imagery (dated 16/04/90), 8 broad categorics can be distinguished:
Seasonal Semi-deciduous Forest on Slopes, Gallery Forests, Cerradito, Cerrado, Campo Cer-

rado/Pusto Sujo, Intensive Activily, Reservoirs, and Urban Areas. The vegetation categories are
bricfly described below.,
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a) Scasonal Semi-deciduous Forest on Slopes

The arboreat elements are deciduous, as a form of
adaptation to the shortage of water, and are characteristic
of the watersheds and hills in the Lajeado Range. The
forest has 4 well-defined strata: herbaceous, low woody
{height less than 3 ), medium woody (3-7 m) and {all
woody {above 7 m).

erfens FOATA ST28.

Frederic M

Pegetation on the slopes of the
Lajeado Range

b) Gallery Forests

These formations occur on the banks of watercourses,
and also on the plateaux, permeating the cerrado areas
and on the watcrsheds associated with the Slope Forests. The structure of the gallery forest is
characterised by 3 woody strata, and one herbaccous. The occurrence of moister, more fertile
soils is responsible for the great diversity of flora and fauna present. The gallery forests also
serve as a refuge for animals in time of gueimadas or fires in the cerrado arcas.

According to the Botanical Garden of
Brasilia (JBB 1994), despite the
difticulty of botanic identification to a
species level, a phytosociological survey
of these forests recorded the occurrence
S ' . : ll of 42 species in the forest of Cérrego
. . B 13:cjo da Lagoa, 40 in that of Agua Bran-
ca, and 20 in that of Taquarussu
Grande.In the forest of Ribeirdo
Taquarussu Grande, the total deasity
was 1,085.7 individuals per ha {ind/ha),
and total dominance 50.49 m*¥ha.
Species with the highest Index of
Importance Values (IVIs) were
Pouronnta sp (Mouraceae), Evisma cf.
incinatum (Vochysiaceae), Copaifera langsdorffi (Cacsalpiniaceac).

Babagi palms i gallery Jorest on the Sono
River near Pedro Afonso

‘The forest of Corrego Brejo da Lagoa had a density of 1,360 ind/ha, and a total basal area of
30.8 m?. Species with the greatest Vs were: Maximiliana regia (Arccaccae), Guarea sp.l
(Metiaceac), Myrciaria cf. floribunda (Myrtaceae), and Tapirira guianensis { Anacardiaceac).
Families with the highest [V1s were: Arecaceae (47,92%), Myrlaccae (41.42%), Meliaceae
(18.46%), and Anacardiaceac {27.67%). The forest of Cérrego Agua Branca had a total density
of 1280 ind/ha, and total basal area of 30.82 m?. The species with highest 1VIs were: Scheelea
phalerata (Arecaceae), Guarea guidonea (Melicaceae), Protium heptaphytium (Burscraceae),
Inga sp. (Mimosaceae), and Amaione sp {Rubiaceae),

Families with highcé:t IVIs were: Arccaceae (45,50%), Mcliaccae (28.24%), Burseraceac
{24.33%), Myrtaceae (23.77%), and Rubiaceae (21.36%). The Myrlaceae, Rubiaceae and
Sapindaceae families had the greatest relative densities, with Arecaceae, Mcliaceac and
Burseraceac having the greatest deminance values. Similarity analysis of the Gallery Forests
studied produced low valugs.
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¢) C erradao

This is formed by \ccromorphlc and predommanlly arborcal spccw‘; with a profusc canopy
furnished with large, coriaceous, evergreen leaves. The bushy stratum is little pronounced, and
the herbaccous one is composed of grassy tussocks, mmglcd with stunted woody plants and
dwarf palms, The differentiation between cerradéo and the other types of cerrado is basically
conditioned by the fertility of the soils, with those in the cerraddo arcas being the more fettile.
Among the species observed are : Bowdichia virgiloides, Dalbergia miscolibium, Dimorphandra
mollis, Callithene major, Qualea grandiflora, Vochysia thyrsoideae, Caryocar brasiliense,
Himatanthus ebovata, Stryehnos pscrdoqmna and Xalopm aromatica. 4 o

d) Ccrrado

This is a ficld foymation with sparse { h'ces Its ﬂonl composntlon is smn}ar to that of the cerradao,
but more open and lower: It covers roughly 40% of the APA. Tt has 3 strata with herbaccous
vegetation and woody species, growing up to 7 m high, predominating. In the Lajcado Range,
two cerrado types can be observed, both with similar floral compositions with regard to the
density of the trees present. Cerrado is a vegetative form which occurs mainly on the plateaux of

the Range, on flat or gently unduhlmg terrain, spreading in a uniform manner throughout the
region. -

Among the species identified in the cerrado zone by EMBRAPA (1992) arc: Hancomia speciosa,
Curatella americana, Kleimeyea petiolaris, K. corymbosa, Ascomium dasyc arpum,
A nadenamhem macromrpa Qua!ea grandzﬂora and Q parwﬂora

lhe phytosomologlcal survey donc by the Botamcal Garden of Brasilia (JBB 1994) noted that
the cerrados of the south have more species than those in the north. The cerrade of the platean
between Ribeirdo Taquarussu Grande and Cérrcgo Taquarussuzinho has the greatest densities
(1,587.7 ind/ha) and total dominance (24.65 m’iha) In contrast, the cerrado near Cérrego Brejfio,
despite having the highest total density (1,842.5 ind/ha), has total dominance of 7.98 m*ha. The
Sorensen Similarity Indices (IS) are greatcr than those found for the forests, which shows that
the cerrados have many species in common. The lowest IS was 28.57, recorded for the ce;rado .
between the Corregos of Ubim and Cedro in the extreme north of the APA

c) Campo Cerrado/Pasto bu;o S SR

This covers approximately 30% of the APA, and is charactcnsed by what are essenhally ﬁeld
formations, both natural and anlhropogemc (extensive pastures). The height of the vegetation
varies between 0.20 -- 1.50 m, with grasses predominating and with a few low-growing woody -
plants (bushes). Specics diversity is relatively low (EMBRAPA, 1992) and the landscape is
dominated principally by flatsedge (Panicton sp). This is because of the low fertility of the soils
and also the action of fires set by cattle rarichers. The herbaceous stratum of campo cerrado
consists of many ofthc, specics that are common in the cerrado formation, among these: Vellozia
glochidea, Campomanesia pubescens, Anarcardmm humile, Veronia herbacea, Bulbosiylis
hirtella, Cochlospermumi regium, Euphorbia caecorum, Diandrostachya chryostrix, Echinolaena

inflexa, Gymrospegum ﬂmsus Leptocoriphium lanatum, Arachis glabatra, Cassi !enaph).“la
Crm'm tict decunibens, Pavi oma spec:osa and Sida macrodon.

The ﬂoral co']lcctions of thc IBB (1994) rccordtd the occurrence of 208 Spccies in 106 geneni

and 74 familics in the arcas of the I.ajeado Range APA that it studied. The gallery forest flora
conhmed some species of the Am'von Forest (Ponrouma sp, Evisma cf uncinaium) and species
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common to other gallery forest of the C 'e:rddo domain, such as Hymenacea courahil var.
stilbocarpara, and Copaifera langsdorffii, among others. Some of these species have medicinal
propcrtics OIhCl'b are used for ch‘\rcoa! or provide edible fruit.

2.2.1 4 ‘The Fauna of the La]cado Rangc APA

The grcater part of the L. ajcado APA is taken up b) a qandstone pl'mau The distance between its
highest and lowest points is approximately 350 m. The region’s geomorphology is undoubtedly
‘one of the principal ccological determinants of faunal macro-habilat differentiation. EMBRAPA
(1992) s work on the multi- speclral satellite imagery from LANDSAT TM-5, and topographical
maps provided by the Dircctorate of the Geographical Service produced a five-fold classification
of the physiography of the APA;

Summit and fissured zones;

Summit veredas;

Scatp Slopes and Watershed Escarpments;
Valley botloms;

Foothms.

.‘-":“S-"E":"

Al thc cermdo region has a marked dry season, whlch can last for between 4-6 months with
precipitation ceasing towards the end of April, and no further rainfall occurring until the beginning
of October. This prolonged drought has a marked influence on the vertebrate fauna in the Laje-
ado Range, particularly for migratory birds which make temporary use of the APA environment

~and whose migratory route is oriented in a North-South direction, following the course of the
River Tocantins.

The major vcgetation formalions’ revealed by the satellite imagery are:

a) Campo Cermdo This is occupied by fauna of open cnwromncnls with rodents, and
msectworous or seed-cating blrds bemg very conunon.

b) Palm grm es: Dommant species in this vcgclauon are buriti (Mauritia vinifera) and babagu
(Orbignya oleifera) palms, as well as Copernicia and Acrocomia and associated palm species.
These species tend to favour topographical features such as open or enclosed depressions in
the hydrographic network, where soil moisture is high. Such features are found at the foot of

the plateay, river headwaters, springs and crecks. W'idmg birds such as ¢grets, rails and herons
are Common. :

c) Cerrados: The vertical structure of the vegetation is irregular, and harbours fauna speciahised
in exploiting cach vegetative stratum.

" d) Cerraddes: This is a forest habitat with significant densities of high and low woody specics.
Species of cerrado zones and others of broad-leaved deciduous forest are present. There are

numerous fruit-eating speceies in these habitats,

e) Forests: The flora is made up of tall woody deciduous species, and harbours a number of
animals specialised in exploiting the resources oflered by the tree canopy.
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f) Gallery Forests: Becausce of the ready availability of water in these habitats, they are fimportant
refuges for a number of species in the diy period.

huits surveys, EMBRAPA (1992} identified species in the study area through direct observation
and indirectly, by noting the presence of droppings, feathers, tracks, nests, holes, ete. The
rescarchers occasionally resorted to trapping to help capture and identify some specimens,
particularly animals with crepuscular or nocturnal habits.

Costa of al (1981) cite roughly 1,500 species of reptiles, birds and mammals found in the Brazilian
cerradas. I surveys conducted in the Lajeado APA, almost 138 species of invertebrates were
identified, of which 87 were birds, 33 mammals, and 18 reptiles. All told, there were 60 familics
present, of which 36 were birds, 17 mammals and 7 reptiles. The bird group, with approximately
63% of the total species richness of the area, is the best represented. Mammals are next with
23%, and the reptile group has 14% and thus has the teast nuimber of species of the three.

Of course, this inventory is by no means complete, but it does give a fairly accurate picture of
the Lajeado fauna. The number of vertebrate specics probably exceeds several hundred. The
species found and recorded are the most dominant, and consequently perform an important role
in the composition/structure of fauna populations, and in the equilibrium of the ecological systems
of the Lajeado APA. An account of the fauna is given below.

2.2.1.5 Birds, Mammals and Reptiles

The bird group is the richest in species, not only in the arca studied, but also in the cerrados as
a whole. In all 935 bird species are found on the Brazilian cerrados. Thus the Lajeado Range,

which represents only 0.07% of the total cerrado arca, contains representatives of almost 10%
of all cerrado specics.

The mammals identified on the cerrados number 298 species. In the Lajeado APA, 39 species
were recorded by EMBRAPA (1992), which is more than 10% of cerrado mammal species. [t
should be noted that in this group there are large species such as ant-caters, paca, jaguar, decr
and wild dog, which have a high biological value since they are endangered specics in other _
regions of the country. These species tend to survive best in inaccessible areas, little altered by
human action. Such areas could include the gallery forests along the I. ajcado stream, and probably
those along the Agua Suja, Sio Jdao and Mangues creeks. The THEMAG rescarchers also note
that targe predators such as the jaguar (Panthera onca) and the cougar (Puma concolor) are only
recorded in the Lajeado Range, and not in the plains of the Tocantins river valley (THEMAG,
1996). Nonetheless, these animals need large arcas, and could therefore make use of the gallery
forests for their movements, making occasionat incursions into the Lajeado arca.

The reptiles, with 7 famlics, are present in modest numbers with most of the species recorded
belonging to the serpent group. Of the 268 reptile species known to occur in the cerrados, 18
were found and identified in the Lajeado Range, thus representing more than 6% of cerrado
reptile species. The Colubridae family is the richest, with 6 species present, all of them non-

poisonous. Among the lizards, iguanas (chameleon) tegu and calangos are most common, and
have varied nutritional habits (herbivores, onmmivores and carnivores).
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Of the 5 classificatory units mentioned in 2.2.1.4 above, the Summit Zone is the richest in terms
of fauna, with 106 invertebrate species being found. Among the species which are only found in
this zone are the thea, the wild dog, and the black snake. The second richest unit is the Valley
Bottom Zone, where 72 species were recorded, but only 2 of them (the nun bird and the black
lizard) are found only in this type of chvironment.

The Foothills have 65 vertebrate species, typical of the cerrado (¢.g. ficld woodpecker, pariridge).
Only 3 species are unique to this type of micro-habitat, two kingfisher and one teal specics.

‘The Summit Feredas revealed 60 vertebrate species, with only 2 being exclusively found in
such habitats - the tapir and the otter — both of which are classified as endangered specics.

‘The Scarp Slope fauna was represented by 56 species, 3 of which are unique to this type of
micro-habitat. The dense nature of the flora in this classificatory unit, as in the one mentioned
just above, made abservation and identification of vertebrates difficult. It is worth noting the
presence of the harpy cagle (Harpia harpia), which is very rare in other regions of Brazil.

Skunks and ficld toxes were the most commonly observed mammals during field excursions.
Green parakeets and doves were the commonest birds, and the calango, tegu hizards, and vine
snakes were the commonest reptiles. These species occupy a wide range of habitats and are
relatively tolerant of human activities.

2.2.1.6 Sites of Archacological Intercst in the Lajeado Range APA

Through information given by the local population, 19 sites of archacological interest were
recorded within the Lajeado APA, among which are 5 sites where pottery fragments can be
found, I cemetery, and 12 sites with cave paintings. There are undoubtedly other such sites, both
in the valley of the Ribeirdo do Lajeado, and in that of the Tocantins River.

2.2.1.7 Human Impact on the Lajeado Range APA

The Lajeado area has
experienced significant
human influence. Almost
all the cerrado arca is used
for extensive cattle grazing.
If this area is added to that
of the intensive ranching
areas, approximately 40%
of the Lajeado APA is
influenced by ranching’
activitics. Encroachments
on the remaining 60% are
beginning, particularly on
the cerrado and campo cor-
rado, and in placces this
results in the eradication of

Queimada in the Lajeado Range
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the natural vegetation on the stopes and
in the gallery forests. Often these
encroachments are the work of people
who ¢stablish small-holdings for
vegetable production, oricated towards
the local urban markets. Native species
with commercial or medicinal value, or
which can scrve as fencing material, or
for charcoal production tend to

”
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Surveys carried out just prior to this
report noted greater devastation of the

natural landscape in the north of ihe La-
jeado Range APA, and particularly in the forest of Taquarussu Grande, much degradation was

obsecrved. Ol the forests surveyed, that of the Comrego Brejo da Lagoa appeared the best preserved,
although there were signs of disturbance evidenced by the presence of secondary vegetation.

an activity in the valley of the Lajeadeo River

According to the JBB {1994) a significant degree of environmentally destructive activily occurs
around the edges of the APA, notably timber extraction in forests and cerraddes, deforestation
of stopes and valley bottoms, and various pastoral activities including queimadas. There are also
two mining operations extracting aggregate from quarrics in the south of the APA. According to
NATURATINS, both companics have been prosecuted for mining in the area without the required

authorisation, and have been ordered to finance the elaboration of a Management Plan for the
APA.

The watercourses which serve to supply the municipalitics atong the Lajeado Range have been
subject to interference and contamination not just from productive activities {c.g. pig-farming

upstream of the collecting point for Palmas’s water supply) but also from recreational activities
{c.g. rubbish accumulating in tourist areas).

Urban pressures, exacerbated by the establishment of the new capital, can be observed in the
residential allotments spreading into the APA, particularly
around Palmas, taking in Taquaralte and neighbouring
municipalitics. With the advent of the Lajeado Hydro-Electric
Scheme, which will directly affect the APA, interest in real
estate in the Lajeado municipality has grown, and the number
of urban allotments has increased.

2.2.2 The Bananal Island/Cantie Environmental
Protection Arca

This Environmental Protection Area (APA) is a very recent
ercation, being established by State Law N° 9,907, dated 20/
05/97. it takes in an arca of 16,780 km2. Its boundary starts al
the junction of the Bananal River with the Araguaia River (la-
titude 08°32°487S, tongitude 49°23°48”), and follows the Ba-
nanal upstream until it is cressed by Route 164 (FO-164); from

river valley
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this point, it follows the TO-164 south to
Route 342 (T0O-342), which it follows
westward to Dois frmaos municipality.
Thenee it continues south along the TO-164
passing through the municipalitics of
Abreutdndia, Divindpolis do Tocantins and
Pium, and on unti! it crosses the Riozinho
River. The boundary runs along this river until
it flows into the Javaés River, which it follows
down (o its junction with the River Araguaia.
Then it accompanies this northward, passing
through the Cascara and Araguacema
municipalitics, and closing the circuit by
returning to the mouth of the Bananal River.

2.2.2.1 Hydrography

The APA is part of the Araguaia basin, and
the sub-basins Coco and Javaés (SEPLAN,
1996). All three rivers are permanent and
navigable all year round. The drainage pattems
of the region are dendritic, with little
ceological control. In some arcas the
formation of mecanders and lakes is common,
and the low-lying land adjacent to the rivers
is subject to periodic inundation.

2.2.2.2 Climate

The region’s climate is characteristic of the interior of the Brazilian Plateau - humid tropical —
and is classified as type AW in the Koeppen system. There are two well-defined scasons, onc
dry and the other wet, with the rainy season occurring between September and ApriVMay. Average
temperature is in the 22°-26°C range. Annual rainfall in the region is between 1,450 and 1,600
mm, with an average of 130 rainy days cach ycar.

2.2.2.3 Flora

Because of its proximity to the Araguaia River and the complexity of its macro-ceosystems, the
APA has very varied floral communities (SEPLAN, 1996). The predominant vegetation formation
is open arboreal savannah with gallery forests. This cerrado-type vegetation mects raim forest to
the north of Caseara, and scasonal forests in the south. Near the Araguaia River riverine forest
lying on quaternary fluvial accumulations predominates. Its structure is very similar to that of
the gallery forests found throughout the State, with only a few floral difterences.

Amaong the most characteristic tree species of the region ave: Dipterix alata, ymenaca
stitbocarpa, Anadenanthera spp., Apuleia sp., Acrocomia sp., Cocos wedellii, Tubebuia sp.,
Copaifera langsdorffii, Apeiba echinata, Bambusa sp., Curatella americana, Atroniym
fraxinifolivm, Orbignic meatiniana and Denocarpus sp., among others.
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2.2.2.4 Fauna

Because of its location in an arca with two major vegetative transition zones, the biodiv ersity of

the fauna in the region is very high, with species charactms!lc of cerrado and Amazon ramﬁ)resl
being present.

The River Araguaia and its tributaries possess one of the most diverse sub-aquatic fauna in the
planet, and this helps support a very diverse community of birds, mammals, and reptiles. Several
endangered specics occur in the APA, especially in the south-western segment between the
Javaés and Coco Rivers. llere there is a profusion of lakes and swanipy terrain, wherein specics ©
such as the tapir (Tapirus terrestris), the paca {(Agouti paca), the capybara (Hidrochoerus
capybara), the peccary (Tayassu pecari) and the jaguar (Panthera onca) are found. In contrast,
animals such as the guara woll (Chrysecyon brachyurus), the great ant-cater (Afyrmecophaga
triidactyla), brocket deer (Mazana sp.) and armaditlos (c.g. Priodontes maximus) mhablt thc
cerrado regions which pn.dommatc in the north and the cast of the APA.

2. 2 3T he FDL do Santa Tereza antronmental Protccnon Area

The Foz do Santa Tereya arca was 1dcnt1ﬁu:l as being suntablc for the estabhshment of a
conservation area during research done as part of the Environmental Impact Assessment (EIA)
for the asphalting of the Peixe-Gurupi stretch of Route 280 (TO-280). 1t was noticed that the
area harboured many specnes of fauna, and had been little altered by human activity.

Thc total area of the APA is approximately 170 km2 located betw cen latltudes 1 1°45’ 2°00’S
and longitudes 48°30°-48°40°W, near the town of Peixe in the central-south of Tocantins State.

2.2.3.1 Climate

The climate of the southern region of Tocantins is characterised as tropicat, hot and semi-humid, “

with two seasons, one dry, one rainy. One of the State’s metcorolog:cal observatories is Iocaled
in Peixe municipality. :

2.2.3.2 Topography

Peixe municipality is located in the valley drained by the River Tocantins, which is delimited by
cscarpments or more gradual, eroded stopes descendmg from the plalcaux through which the
valley runs. ‘The relief is gentle and uniform, with altitudes of between 220-300m. The APA’s
topography is generally flat, being raised stightly in the central part which corresponds to the
interfluvial area between the Tocantins and Santa Tereza Rivers. The areas adjacent to the Santa
Tereza River feature floodplains which arc periodically inundated, and lagoons.

2233 Véget"‘ati'on in the i‘*‘olz do Santa Tex;eza APA

Few SlUdlLS of lhc ﬂora in '] ocanlms State have been camed out. The main texts on the subjeet
arc Rizzo’s (1981) seminal “} lora do Estado de Goids™ (“F lora of the State of Goias” -- thus
titled because it was completed prior to the formation of Tocantins), the RADAMBRASIL project
which involved vegetation mapping, and the ecological mapping of the Lajeado Range Reserve
done by Miranda ef a/ (1992). The information contained in the EIA and the accompanying
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' bnwromncnlal Impacl Slaluncm (E i%) of the rmd-v. orks on Route 280, havc also been consulted,
but for the purposes of this Section, the main source of reference is the “Viability Study for the
Establishment of a Conscrvation Area in the Foz do Rio Santa Tereza Region”, commissioned
by the Tocantins State Secretariat for Transport and Public Works (SETO, 1997), and carried

out by the CSL bonsultanidy firm,

. T hc V lablhty Study madc use of LANDSAE images (scale £: 100 ,000}, and the r»gxonal IBGE

~ topographic map (scale 1: 100,000), to eriable the prior identification of broad vegetative types.
The methodology involved the construction of a vegetative lypology for the arca, as well as
preliminary and quantitative surveys of the specics present. Surveys and collections were
undertaken in 1995, and a photographic registry was compiled in 1997, The vegetative types
identified were: cerrado, campo cerrado, cerraddo, vereda, gallery forest and aquatic
communities. : :

Cerrado is_thc predominant vegetation type, and its floral composition is similar to the cerra-
dos found in the central region of Brazil. In the herbaccous-atboreal steatum species present
include Davilla elliptica, Curatella americana, Qualea grandiflora, Q. parviflora, Caryocar
brasiliense, Anoma coriaceae, A. tormentosa, Lafoensia pacari, Alibertia sp., Mouriri ¢f. elliptica,
f:ugema desyn!enca Myrcia ¢f. multiflora, Attalea sp., Pouteria ramtﬂora Stryphnodendron
sp., Hymenaea stigonocarpa, Havicornia speciosa, Selerolobium paniculatum, Ouratea
spectabilis, Xylopia arematica, and Byrsonima verbascifolia, among others.

- Cerradio vegelation occurs on rich'er; well-drained soils within the APA, and the species therein
grow taller, reaching heights of over 7 m. Spccms normally associated with forests are also
found, partlcularly in the transition zones between these two formations.

Camgo Cerrado is présenl normally in a narrow ecotonal band running between the
hydromorphic vereda vegetation and the cerrado vegetation. Trees are sparse, with the herbaceous
stratum, composed primarily of gramineous species, predominating.

- Vereda vegelation is common in the central part of the APA, on sites where the ground water
wells up to the surface It is a seral community, initially dominated by herbaccous species (mainly
Gramineae and Cyperaceae) with a few buriti patms (Manritia vinifera) which are adapted to

the waterlogged soil, and then gradual!y succeeding into gallery forest vegetation. In such
waterlogged forests, species present include Mauritia vinifera, Mauritia sp., Collophylhum
brasiliensis, Licanita sp., Duguetia lanceolata and B}rsonmm sp.. A very common bushy species
is the Tacqca_sp \\hlch shelters ants in s“e}hngfs on the petioles of its leaves.

In the Galleg' Forests whlch arg always assocnated with watercourscs the hcrbacu)us and
bushy strata are litile developed, and are frequently made up of species adapted to periodic
flooding. Species such as Hymenaea sn!bomrpa Ficus sp., Triplaris gardneriana, Clitoria
Sairchildiana, Protium heptaphylium, Guaiteria sp., Duguetia lanceolata, Copaifera langsdorfii,
Apeiba tibowbou, Tabebuia serratifolia, and Chorisia speciosa are common in these forests. In
frequently flooded arcas, common species are Sapium ¢f. gladulatum, Salix sp., Protium
hepiaphyllum, Triplaris gardneriana, Callophyllum brasiliensis, Croton urucurana, Vitex cf
sellowiana, and Inga ¢f. uruguensis. These forests form a virtually continuous cordon along the
Santa Tereza River, meeting up with those on the banks of the Tocantins River which have been
disturbed in some places, and are more prone to human mtuvcntlon
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Aquatlc connmunitics have colomsed somc of the small hgoons locatcd in the central part of -
the APA, and the bormw pits dug for material used in the construction of the Peixe-Gurupi
stretch of Route 280, near the bridge over the Santa Tereza River. The species observed in such
communitics were Eleocharis sp., found in lagoons and borrow pits, Ludwigia sedioides, wlmh _
h‘\S e\lcnswc popu!auons in thc bom)w pits, fmd P:chornm bp observed in lagoom

The CSL silr\'fi,ys dctccted 129 ﬂor*l spccics bclonging td 45 genera and 29 familics Species
richness was signilicant, with values close to that recorded in previous studics. Similar findings

were also made in relation to spccws dwcraity with a Shannon Index valuc of 3. 057 being
ca!culated ' : : '

‘-l*"a'inilies with most species présent are Fabaceae (18), Myrtaceae (7), Rubiaccac (6} and
Vochysiaceae (5). Considering the diversity of vegetative types in the area, there arc thought to
be at least 800 species of anglo';pcrm occurring as herbs, bushes and trees. The specics with

the greatest relative density w ere Quale(: grandiflora, Vochysia ruﬁ: Byrsonima ver basc;folm
and Roupa!a mommm

' Some' 35% '(20) df the spécit:s present can be considered rare, being réﬁruscntcd by oﬁl} onc
individual. The families with the largest number of individuals were Vochysiaceae (25.3%),

Myrtaceae (12.2%), Fabaceac and Maiplghlace‘ie (6. 6%), and Protaceat (5. 9%) reprcscmmg
57% of the nwlmdmls recorded.

Among lhe specncs observcd some have omamenlal or medlcmal valuc some prov:dc wood for
a number of purposes, and others have nutritional value both for animals and humans. The
species with ornamentat value can be plan!ed as fences or used f()_r arbonsatlon pUrposes.

Among the most nnporlantare Pierodon pubescerv Bowdichia qu:hordev 7 abebum serrahfoha
Ouratea casranmfoha .fifaurma sp., L afoensm pacar: and C‘:’n’orm fmrchddmna

Plants with medicinal va!ue are maml) in folk medlcmc among them Brosmum: gaua’rchaudn
Stryphnodendron adstringens, szorplmmh a moihs Hancornia speciosa, Hymenaea '
stigonocarpa, Copaifera langsdorffii, Ciratella americana and Anacardium occidentale.

Among those trees whose wood can be put to diverse uses are Copaifera langsdorffii, Tabebuia
serratifolia, Bowdichia virgilioides, Astrontium fraxinofolium, Protinm heptaphyllum,
Callophy dlum bmsrhcm‘ls, (,m} ‘ocar br a_srhens;s, Acracomm aculeata, and Jszchaemm villosum.

Vartous native qpcc:es producc frmts which are eaten b) fauna and/or humans, among them

Hymenaea stigonocarpa, Acmcamra acnleata, Caryomr bms:hens:s‘ Campomanesia cf.
(m’ammnmm and A hbertm s, amone, others.

None of the species appcar in thc lists ofendangcte‘d Brazilian flora (IBAMA Directive N° 6,
dated 15/01/92). However, Caryocar brasiliensis, and species of the Tabebuia family have been
given permanent protection status, and their felling is prohibited by the IBAMA Dircctives N°
- 54, dated 05/03/87, and N°® 9743, dated 15/12/88. According to the Constitution of Tocantins
State, Article 12, species such as the babagu and buriti palms, the sovari nut tree, the copal tree
and the custard apple tree are “indispensable for the survival of the fauna and of the people who
make use of them” and arc considered protected specics.
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