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Figure 3 - Useful species recorded in archaeological sites in Serra de Carajas. a) palm swamp; b and c¢) natural regeneration of
Manihot sp.; d) Oenocarpus distichus in capdo forests; e) small agglomerations of Anacardium occidentale; f) Manihot sp.

a seasonal dwelling, where artifacts were made and
food was processed. Its archaeological material was
dated from 11,600 years cal BP, one of the oldest for
Amazonia. According to these authors, the second
site was probably meant for the production of lithic

artifacts related to hunting.
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Forest Vegetation - In Serra Sul, a capao
forest with important archacological fragments,
plant remains and associated with two rock shelter
sites was reported. The canga vegetation around
this capao stood out due to the predominance of

wild specimens of Manihot sp. (Figure 3b, c),
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besides having a rich floristic composition of edible
plants such as Attalea maripa, Caryocar villosum,
Oenocarpus distichus and Endopleura uchi
(Huber) Cuatrec, among others, explicitly related
to anthropogenic factors. Capao forests around
the cave called “Gruta do Grilo” have a similar
importance, where O. distichus prevails (Figure
3d) and in others, where there are associations of O.
distichus, lianas and A. maripa. The concentration
of useful plants found in this capdo was higher
than in other capao forests studied. The presence of
seeds from those species was reported by Silveira
(1994) and Magalhaes (2005) in their excavations
in Serra Norte, where there are sites dated from
9,000 years BP (Magalhaes 2005).

Canga vegetation - Anacardium occidentale,
Ananas ananassoides and Byrsonima cf. spicata
are typical species from this phytophysiognomy.
Although some authors (Pires and Prance 1985)
consider 4. occidentale as typical of savanna,
this study shows that it has a rare and dispersed
distribution in Carajas, confirming inventories
done by Rayol (2006). Small clusters of cashew
trees were found (Figure 3e) near a cave called
“Caverna Gigante” in Serra Sul and near “Gruta
do Grilo” in Serra Norte, both associated with
individuals of Manihot, which may indicate a past
use of this species. It is noteworthy that Roosevelt
et al. (1996) have found Anacardium sp. in their
excavations in Monte Alegre. It is also important
to note the remarkable concentration of Lippia
aff. origanoides around the cave, and it is very
frequent along the canga. This species may have
been an important resource in the past, since it has
medicinal properties. Similarly, other taxa such
as Norantea sp. and Byrsonima sp., which are
abundant in this environment, had their presences
verified in archaeological vestiges from other sites
in Amazonia (Roosevelt 2000, 2013).

Furthermore, individuals of Manihot sp.
were found near Caverna Gigante and seem to
be M. esculenta (Figure 3f), whose structural
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changes might be a consequence of environmental
conditions in canga. However, the confirmation of
this hypothesis depends on molecular analysis by
specialists on the material collected. If confirmed,
such findings, along with the ones from Silveira
(1994) and Magalhaes (2005), who found seeds
of Manihot sp. in their excavations, would be an
important contribution for the investigation on
the management of this and other species by past
nomadic populations in this region.

The archaeological remains analyzed from the
sites in this study are related to different occupation
periods (see Table IV) and two distinct historical
processes: One referring to generalist nomadic
populations (Tropical Culture) and another to
sedentary farming populations (Antropical Culture)
(Magalhaes 2013, 2016), which features polished
and chipped instruments of material such as quartz,
pebble and hematite, as well as a simple pottery
style adorned with Tupi-Guarani decorations,
respectively (Magalhdes et al. 2016). It should
be noted that some of the ceramic artifacts found
indicated ritualistic use (Figure 4a) and others
indicated food handling (Figure 4b).

Most of the sites had areas with high
concentrations of charcoal (Figure 4c), as well as
fruit fragments and charred seeds such as Caryocar
sp. (Figure 4d) and mostly palm trees (Figure 4e,
f), besides other non-identified seeds (field check).
The plant remains (macro and micro remains) are
one of the most important clues to understanding
the use of flora in the past, since they are closely
related to the archaeological context and this allows
making more accurate comparisons between the
resources used in the past and the ones found today
(Peixe et al. 2007, Cascon 2010).

CONCLUSIONS

The high expressivity of useful plants found in all
the phytophysiognomies analyzed was a strategic
condition for permanent or temporary establishment
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Figure 4 - Archaeological and botanical fragments recorded in sites in Serra de Carajés. a and b) ceramic artifacts; ¢) fire structure;
d) seeds Caryocar sp.; e and f) seeds of Arecaceae. Source: Projeto arqueoldgico Carajas - PACA.
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TABLE IV
Dating site from Serras Norte and Sul de Carajas, calibrated in from program OxCal 4.2 (Bronk Ramsey 2009), adopting
a probability level of 95% (2 sigmas).

Ref. Sit Mountai Laboratory  Dated Level Dating Dating Cal(lil:;:ted
eierence 1te ountain Jcode material denth method ars BP
Rk PA-AT-337:
Magalhdes g1y 474 South Beta Charcoal 17(80-85cm) AMS  10010£40 11750 - 11236
etal. (2016) (Grata) 410465
Magalhdes Gruta do Beta
(2005) Pequi North 110699 Charcoal 50 - 900050 10247 - 9776
Silveira Gruta do
(1954) peion North ~ GX 12511 Charcoal  (30-40 cm) - 7925445 8996 - 8540
R PA-AT-337:
Magalhdes ¢y 4748 South Beta Charcoal 10 (45-50cm) AMS 4610430 5461 - 5040
etal. (2016) (Grata) 410470
R PA-AT-337:
Magalhdes ¢y 4748 South Beta © cparcoal  3(5-10em)  AMS 2600430 2775 - 2457
etal. (2016) (Grata) 380860
X PA-AT-337:
Magalhaes g1 4748 South Beta  cparcoal  5(20-25cm)  AMS 1250430 1270 - 981
etal. (2016) (Grata) 380854
N PA-AT-337:
Magalhaes 1) 47,48 South Beta Charcoal 2(10-20cm) AMS 220430 313 -Post BP0
etal (2016) ) 380865

ofpastpopulationsin Serrade Carajas. Many ofthese
species reported are testimonies of flora recorded
since the Holocene (Absy et al. 1991, Silveira
1994, Magalhaes 2005, Hermanowski et al. 2012).
Nevertheless, it is suggested that after some period
of occupation, humans appropriated local resources
and modified them according to their subsistence
needs (Alcorn 1981, Anderson and Posey 1985).
Thus, there is strong evidence that past populations
developed activities that shaped the environment
according to their needs (Heckenberger et al. 2003,
Levis et al. 2012, Balée et al. 2014, Scheel-Ybert
et al. 2016). The present study demonstrates that,
on the plateaus, these changes in vegetation can be
noticed through the concentration of useful plants
around archaeological sites.
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