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RESUMO 
Esta investigação avalia a disposição da matéria orgânica, dos óxidos de 
ferro e alumínio, bem como a  distribuição granulométrica nos sedimentos 
de fundo  na represa de Três Marias/MG. Foi realizada a coleta de 40 
amostras ao longo de todo o lago. O material coletado foi aquecido em estufa 
a 40° C por 36 horas e, em seguida, submetido ao peneiramento. As 
concentrações de ferro e alumínio foram determinadas por ICP OES. O teor de 
matéria orgânica foi obtido pelo método de perda por ignição. Os resultados 
foram confrontados com os valores preconizados pela a norma de qualidade 
guia de sedimentos - CONAMA No. 354/2012. Em 7 amostras o conteúdo 
em matéria orgânica está acima do limite legal. O aporte sedimentar 
proveniente dos tributários São Francisco, São Vicente, Paraopeba, Extrema, 
Ribeirão do Boi, Borrachudo e Indaiá mostra uma geral predominância da 
deposição de partículas tamanho areia e uma ampla disparidade na 
granulometria entre seus sedimentos de fundo. As maiores concentrações de 
alumínio foram observadas na porção centro-leste da represa e estão 
relacionadas com os locais de alta concentração de matéria orgânica. As 
maiores concentrações de ferro estão dispostas majoritariamente no Rio 
Indaiá. 
Palavras-Chave: Matéria orgânica, lago de Três Marias, Barragem da 
CEMIG, distribuição de granulometria 
 
ABSTRACT 
This investigation assesses the disposition of organic matter, iron and 
aluminum oxides, as well as the granulometric distribution in the bottom 
sediments at the Três Marias / MG dam. 40 samples were collected 
throughout the lake. The collected material was heated in an oven at 40 ° C 
for 36 hours and then subjected to sieving. Iron and aluminum 
concentrations were determined by ICP OES. The organic matter content 
was obtained by the loss on ignition method. The results were compared 
with the values recommended by the sediment guide quality standard - 
CONAMA No. 354/2012. In 7 samples the content of organic matter is 
above the legal limit. The sedimentary contribution from the São 
Francisco, São Vicente, Paraopeba, Extrema, Ribeirão do Boi, Borrachudo 
and Indaiá tributaries shows a general predominance of the deposition of 
sand-sized particles and a wide disparity in granulometry between the 
bottom sediments. The highest concentrations of aluminum were observed 
in the central-eastern portion of the dam and are related to places of high 
concentration of organic matter. The highest concentrations of iron are 
mainly disposed in the Indaiá River. 
Keywords: Organic Matter; Três Marias lake; CEMIG Dam; Grain-size 
Distribution 
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1. INTRODUCTION 
 

It is a common knowledge in environmental 1 
analyses that bottom sediments are a natural 2 
receptor of pollutants and that their 3 
characteristics react directly to anthropogenic 4 
inputs. These sediments are geochemical 5 
reservoirs that trap and release elements 6 
according to the ecosystem properties. The 7 
biogeochemical cycles can incorporate 8 
potentially toxic elements from natural or 9 
anthropogenic sources to an aquatic dynamic 10 
of interactions, structuring a natural 11 
mechanism that disseminates pollutants during 12 
a possible remobilization of trace metals. 13 

Sediments are complex and heterogeneous 14 
media and their role as a potential sink or 15 
source of contaminants is not yet fully 16 
understood (CHARRIAU et al., 2011). 17 
However, it is known that fine gran-size 18 
fraction on sediments concomitantly with the 19 
organic matter content and the oxi-hidroxides 20 
of iron (Fe) and manganese (Mn) are the main 21 
linkage phases for heavy metals on riverine 22 
sediments (USEPA, 2008; FAGNANI et al., 23 
2011). 24 

The construction of a dam modifies the 25 
natural dynamics of a river, interfering with the 26 
transport of solid particles. The new 27 
anthropogenic barrier works like a base level 28 
for the sedimentation from the tributaries load 29 
(CRUZ; RODRIGUES, 2013). Therefore, the 30 
physical characterization of the reservoir 31 
sediments has a paramount importance for 32 
understanding the new artificial environment 33 
and the modifications on ecosystemic 34 
interactions. 35 

Many different kinds of land use and soil 36 
management can impact the aquatic systems 37 
around them. As Tong and Chen (2002) 38 
describe precisely, the surface runoff works as 39 
a carrier of particles and pollutants for lakes 40 
and reservoirs implying specificities on 41 
respective sediments. 42 

The material deposited in the bottom of 43 
lacustrine environments is a direct result of a 44 
confluence between natural and active 45 
anthropogenic dynamics. In this process the 46 
granulometric distribution is determined by the 47 
original texture of the sedimentary sources and 48 
by the weathering, transport and deposition of 49 
the constituent particles (DINIS; CASTILHO, 50 
2014). In each of these stages, the detrital body 51 
can interact with human and biological 52 
activities resulting in specificities and 53 

variations on the material within the same 54 
ecosystem. 55 

The sedimentation processes in reservoirs 56 
(lakes) are mainly determined by surface runoff 57 
water that reaches the lake by the river 58 
channels (MARANESI, 2002; CRUZ; 59 
RODRIGUES, 2013). However, the 60 
granulometric and composition distribution of 61 
sediments in a basin is very variable along its 62 
longitudinal profile. It is caused by different 63 
lithogenic sources; by variation of vegetation 64 
cover; by the topographic context; by the 65 
rainfall regime and by the land use and soil 66 
occupation (HAAK; OLIVEIRA, 2012). Thus, 67 
delimiting the parameters of granulometry 68 
allows not only to infer local flow energy 69 
parameters, but also to attribute certain 70 
characteristics and susceptibilities to the 71 
environment. 72 

The organic matter (OM) in aquatic systems 73 
may be present in dissolved form, in colloidal 74 
solution, and in suspension as organic detritus 75 
and living organisms. The biodegradation of 76 
organic matter promotes major changes in the 77 
redox conditions on the water-sediments 78 
interface, which could leads to a remobilization 79 
of trace metals to an aquatic system 80 
(CHARRIAU et al., 2011). 81 

The linear relationship between OM and 82 
particle sizes is well described by Trask 83 
(1932). The two significant factors influencing 84 
the amount of OM in sediments are the input 85 
of organic matter into the basin and the detrital 86 
sedimentation rate, and not necessarily a direct 87 
reflection of the bioactivity in overlying lake 88 
column (HYNE, 1978). 89 

The ability of adsorption of divalent cations 90 
by Iron (Fe²+) and Aluminum (Al³+) oxi- 91 
hidroxides on sediments suggest that that they 92 
play an important role in determination of 93 
other metals on bottom sediments in 94 
accordance with their inherent Fe and Al 95 
concentrations (KINNIBURGH et al., 1976). 96 

The OM content, particle size distribution, 97 
oxide disposal and physical-chemical 98 
parameters have influence on sediment 99 
behavior concerning adsorption/desorption of 100 
metals, disposal of nutrients, geochemical 101 
stability and element supply for 102 
biomagnification and bioaccumulation 103 
processes (BORDOVSKIY 1965, 104 
CHANTIGNY, 2002, MASLENNIKOVA et 105 
al. 2012, TANSEL; RAFIUDDIN, 2016). 106 

 107 
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Considering the parameters directly 1 
correlated to accumulation of trace elements, 2 
this study targets investigating of geochemical 3 
susceptibility of Três Marias reservoir 4 
focusing on the distribution of three 5 

parameters: the organic matter content, the 6 
granulometric distribution and the disposal of 7 
oxi- hidroxides of iron and aluminum and their 8 
correlation with land use and soil management. 9 

 
2 STUDY AREA 
 
2.1 HISTORICAL CONTEXT 

 
Inserted in the São Francisco basin, as 1 

shown in figure 1, the Três Marias lake, also 2 
known as "Doce Mar de Minas", was 3 
constructed in 1961 with the purpose of 4 
exploiting the local hydroelectrical potential. 5 
Therefore, this initiative significantly increased 6 
the local navigability and provided 7 
improvements for some economic segments as 8 
agriculture, livestock and tourism for local 9 
municipalities (OLIVEIRA, 2007). 10 

The association of natural factors  with the 11 

occupational model developed from the 1970s 12 
and 1980s, made the Três Marias reservoir 13 
gradually become an environment with 14 
peculiar characteristics. Consequently, the 15 
need for periodic studies increases, aiming the 16 
disposition and characterization of sediments 17 
in the area. (TRINDADE, 2010, HORN et al., 18 
2014). Nowadays the Três Marias lake is under 19 
the management of Companhia Energética de 20 
Minas Gerais (CEMIG). 21 

 
2.2 GENERAL SETTINGS 
 

On northwest of Minas Gerais state, the Três 1 
Marias lake (latitude: 18º- 21º S, longitude: 2 
43º30’- 46º40’ W) is located at the final part of 3 
Upper São Francisco River segment. This 4 
segment includes the basin from the source down 5 
to the city of Pirapora, comprising the sub-basins  6 

of Rio de Velhas, Paraopeba, Pará, Abaeté, 7 
Jequitaí, Indaiá and the Três Marias Dam on 8 
figure 1 (TRINDADE, 2010). The climate is 9 
typical tropical savanna type (Aw type, Köppen 10 
classification), characterized by dry winters and 11 
rainy summers (TORRES et al., 2019). 12 

 13 
 
2.3 HYDROGRAPHY 
 

The hydrographic net that supplies the Três 1 
Marias lake has a drainage area of about 50,000 2 
km², and the altitude at the dam site is around 3 
500 m. The reservoir has a surface area of 1,050 4 
km² and a volume of 21x109 m³. The final 5 
installed capacity of the plant is 516,850 kW 6 
(OLIVEIRA, 2007). Rivers São Francisco, São 7 
Vicente, Paraopeba, Extrema, Ribeirão do Boi, 8 
Borrachudo and Indaiá stand out as the main 9 

tributaries of the reservoir. These rivers are 10 
responsible for majority of the sediment loads 11 
(FONSECA et al., 2011). 12 

The hypsometry of the influent basin exposed 13 
in figure 2 assigns a good part of the upstream 14 
flows in a terrain of high topographic disparity 15 
and to the south in a certain smoothness of relief 16 
at the mouth of the main tributaries. 17 

 
 
2.3 GEOLOGY 
 

According to Almeida et al. (1977), Três 1 
Marias lake is immersed in the southern portion 2 
of the São Francisco Craton (CSF), an area that 3 
stabilized geotectonically at the end of the 4 
Transamazonian cycle (2.1 to 1.8 Gyr) working 5 
as the forefoot for the circumferential orogenic 6 

bands (coming from Brasiliano). 7 
Stratigraphically the rocks of the investigated 8 
area belongs to Bambuí Group and Areado 9 
Group, both well explored on literature 10 
(CHIAVEGATTO, 1992; CAMPOS NETO et 11 
al., 2003; TRINDADE, 2010). 12 
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Figure 1:  

Map of Três Marias Reservoir. 
 

 
 

Figure 2 
Hypsometric map of Três Marias Lake region. Sampling points are indicated. 
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2.4 LAND USE AND SOIL MANAGEMENT 
 

According to the management plan published 1 
by the conservation unit of Pirapitinga - 2 
ICMBIO (2013), the neighboring municipalities 3 
are distinguished by predominance of fishing at 4 
different levels and pisciculture farms at strategic 5 
spots, like the mouth of Paraopeba river and Boi 6 
stream. 7 

The term "Pastures with soil management" 8 
refers to an area predominantly occupied by 9 
cultivated herbaceous vegetation. They are places 10 
formed by planting of perennial forages mostly 11 
destined to livestock. Areas occupied by endemic 12 
vegetation are "Natural Pasture", They are also 13 
used as livestock in a smaller scale and other 14 
activities with low anthropogenic interference 15 
(TEIXEIRA, 2018). 16 

The land use and soil management are 17 
considered strong factor that controls the OM 18 
content in a ecosystem. In each type of 19 

management, the results interfere differently 20 
on the final soil/sediment composition 21 
(CHANTIGNY, 2003). Using Três Marias 22 
reservoir as an example, the concentration of 23 
organic matter is higher on environments with 24 
greater anthropogenic interference. In areas of 25 
pasture with land management or areas of 26 
agricultural activities, the alteration of the 27 
endemic vegetation and the soil management 28 
tend to intervene on the original pedogenic 29 
characteristics. 30 

Still in the management plan, the 31 
predominance of intensive cattle breeding, the 32 
planting of corn, beans, coffee and soya are 33 
indicated. Additionally the silviculture 34 
characterized by Eucalyptus monoculture and 35 
charcoal production, like agriculture, are also 36 
known for the extensive use of stands out with 37 
the intense use of phytosanitary products. 38 

 
3. MATERIAL AND METHODS 
 
3.1 FIELD SAMPLING PROGRAMME 
 

Between 19th at 21th of July, sampling of 40 1 
sediments samples was accomplished, following 2 
the recommendations of manual of soil analysis 3 
published by Empresa Brasileira de Pesquisa 4 
Agropecuária – EMBRAPA – (FILIZOLA, 5 
2006). 6 

Our sampling structure considered 7 
predominantly several site characteristics: the 8 
mouth of each tributaries; the conflux zones; the 9 
adjacent areas of expressive economical 10 
activities as piscicultures, livestock and 11 
agriculture, as illustrated on figure 3. Due to the 12 
depth, it was not possible to sample sediments 13 

from the center of the lake.  14 
Parameters like turbidity, pH, Eh, electrical 15 

conductivity and resistivity, dissolved oxygen, 16 
total dissolved solids and water temperature 17 
were measured in situ using a portable multi- 18 
parameter water quality checker Hanna 19 
HI98194 and a portable turbidimeter Hanna 20 
HI93703. 21 

Two kilograms of bottom sediments were 22 
collected and placed in a plastic container. To 23 
mitigate losses on the heavy metals content on 24 
the material, the sample were stored on a 25 
refrigerator at 4°C degrees. 26 

 
3.2 GRANULOMETRIC ANALYSIS 
 

The sediment granulometric properties were 1 
analyzed at the Geosciences Institute – Nucleus 2 
on Environmental Geochemistry Research 3 
(NGqA – CPMTC). Sediments were dried at 40 4 
°C for 36 hours in an oven. To define particle 5 
sizes, all samples were softly grounded and 6 

conducted through a set of sieves (from 0.063 to 7 
2 mm as displayed on table 1), according to NBR 8 
7181/1988 (ABNT 1984) recommendations. For 9 
each sieve, the material retained was weighted 10 
and the percentage of each fraction calculated. 11 

 
                      Table 1. Mesh specifications used on grain-size analysis. 

Classification MESH(ABNT) Grain size (mm) MESH(TYLER) 
Gravel 10 2 9 

Very coarse sand 18 1 16 
Coarse sand 35 0,5 32 

Médium sand 60 0,250 60 
Fine senad 120 0,125 115 

Very fine sand 230 0,063 230 
Pelites  <0,063  
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Figure 3 

Sampling spots at the margin around Três Marias lake. 
 
3.2 ORGANIC MATTER ANALYSIS 

 
To quantify the organic matter on sampled 1 

bottom sediments we used the Loss-on-Ignition 2 
(LOI) method due to its rapid and reasonably 3 
accurate procedure for estimating the organic 4 
content. The procedure consists of submitting 5 
0.5 g of the pelitic fraction (silt + clay) to heating 6 
at 105°C for two hours using a Muffle. Then 7 

recording the weight of the samples in a draft- 8 
free environment and repeating the procedure 9 
at a temperature of 550°C (DEAN, 1974; 10 
HEIRI et al., 2001). The LOI value expressed 11 
as percentage is defined by the equation below. 12 
Considering this procedure, we evaluate the 13 
percentage organic content in each of 40 samples 14 

 

𝐿𝑂𝐼 % =
(𝑤𝑒𝑖𝑔ℎ𝑡  𝑎𝑡  105°𝐶) − (𝑤𝑒𝑖𝑔ℎ𝑡  𝑎𝑡  550℃)

𝑤𝑒𝑖𝑔ℎ𝑡  𝑎𝑡  105℃
𝑋100 

 
3.3 CHEMICAL ANALYSIS 

 
The fine sediments (<0.063mm) were 1 

subjected to acid digestion assisted by microwave 2 
(MARS - CEM) using a 10 mL concentrated 3 
nitric acid (HNO3) on 0.5 g of sample in 4 
accordance to the method SW- 846-3051 – US 5 
EPA (US EPA, 1998). The digested samples 6 

were analyzed by inductively coupled plasma 7 
optical emission spectroscopy (ICP OES) also at 8 
Nucleus on Environmental Geochemistry 9 
Research (NGqA – CPMTC) at Federal 10 
University of Minas Gerais. 11 

 
4. RESULTS AND DISCUSSION 
 
4.1 ORGANIC MATTER DISTRIBUTION 
 

According to Brazilian legal norm 1 
CONAMA n° 354/2012, bottom sediments 2 
containing over 10% of OM could imply 3 
potential environmental disequilibrium, except 4 
for places naturally rich in organic matter. This 5 
last condition does not apply to the geological 6 

settings of Três Marias lake. As evidenced on 7 
table 2, 7 out of 40 samples analyzed for LOI 8 
presented concentrations that exceed the value 9 
established by current Brazilian legislation, 10 
reaching the maximum of 15.55% - sample TM 11 
46. 12 

 



 
 

 
Geochimica Brasiliensis 33(4): 358 - 369, 2019 

 
 
 

 
 
 

364 

Table 2 - The OM in percentage content for each sample of Três Maria Reservoir. The highlighted samples has ratios not in 
compliance with the Brazilian legislation. 

Sample ID OM(%) Sample ID OM(%) Sample ID OM(%) 

TM 01 4.72 TM 22 5.96 TM 40 4.80 

TM 03 5.38 TM 23 5.12 TM 41 4.73 
TM 05 4.91 TM 25 5.15 TM 43 0.46 
TM 06 6.08 TM 26 5.12 TM 44 8.91 
TM 07 5.99 TM 27 4.09 TM 45 7.09 

TM 08A 3.29 TM 28 14.47 TM 46 15.55 
TM 12 6.62 TM 29 6.53 TM 48 13.22 
TM 14 6.45 TM 31 12.70 TM 51 7.74 
TM 15 4.67 TM 32 14.57 TM 54A 6.32 
TM 16 4.87 TM 33 8.01 TM 55 7.10 
TM 17 5.07 TM 35 8.47 TM 56 6.36 
TM 19 8.56 TM 36 14.17 TM 57 7.85 
TM 20 7.93 TM 38 2.13   

TM 21 8.63 TM 39 13.72   

 

By comparing sampling sites (conditions and 1 
locations) with land use and soil management 2 
map produced by Brazilian Geography and 3 
Statistics Institute (IBGE), it becomes possible 4 
to correlate spatially the organic matter 5 
concentration with the natural/anthropogenic 6 
pedogenetic settings around the lake, as displayed 7 
on figure 4. 8 

The reservoir shores are predominantly 9 
occupied by areas of natural pastures, 10 
silviculture and pasture land with soil 11 
management. Observing figure 4, samples with 12 
high percentages of organic matter (TM36; 13 
TM38; TM46; TM48) are correlated with 14 
agriculture areas. Samples TM31 and TM32 are 15 
associated with pasture areas with soil 16 
management and one sample (TM28) are close 17 
to natural pasture areas. Once the natural settings 18 
changes by human interference, the surface 19 

runoff carries the organic particles more 20 
effectively to the lake system, which could 21 
explain the high ratios of organic matter on 22 
TM36, TM39, TM46 and TM48. In contrast, the 23 
lower ratios of OM content in the sediments of 24 
the lake appear to be correlated mainly with 25 
silviculture and natural pasture areas. According 26 
to Peixoto et al. (2018) the silviculture practice 27 
operates as a strong mechanism to reduce 28 
significantly the input and transport of organic 29 
matter to adjacent aquatic systems. As an 30 
exception, TM28 has a high ratio of organic 31 
matter even being closer to a natural pasture area. 32 
However, on a field investigation, we notice that 33 
this sampling site is spotted on a downstream of 34 
a pisciculture farm, which could imply in a 35 
higher OM content due to a high bioproductivity 36 
adjacent area. 37 

 
4.2 GRANULOMETRY AND SEDIMENT SUPPLY 
 

The arrangement of sampled sites is on evidence 1 
at figure 5. For each analyte, we have a chart to 2 
ilustrate individually the granulometric compo- 3 
sition, showing a wide range of particles 4 
predominance on Três Marias reservoir. 5 

Analyzing the main tributaries separately as 6 
indicated in table 2, it becomes possible to 7 
identify the contribution of each river for the 8 
overall sedimentary supply on the reservoir. The 9 
Indaiá River presents wider variability in the 10 
percentage of coarse grained particles (gravels) 11 
and the second larger amplitude inherent to the 12 
clay content. This river flows through areas of 13 
relative homogeneity as to the type of land use 14 
and occupation with predominance of natural 15 
pastures. According to the hypsometric map in 16 

figure 2, the Indaiá flows on areas with greater 17 
altimetric disparity and it passes over long 18 
distances when compared to the other tributaries. 19 

The Ribeirão do Boi River deposits the 20 
largest fine sediment (pellets) supply on the lake, 21 
as exposed on table 2. These tributaries run 22 
through less rugged places and with the 23 
predominance of natural pastures and pastures 24 
with soil management. 25 

In a regional context, the dam shows certain 26 
homogeneity and predominance of the sand 27 
fraction as the main load of the river flows. The 28 
existing variations, however, can imply in 29 
energetic variations of the watercourse, inherent 30 
characteristics of the sedimentary source by itself 31 
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or the wide different processes of land use and 1 occupation on Três Marias Lake. 2 
 
 

 
Figure 4 

Samples with organic matter ratios that overpass the legislation of CONAMA 354/2012 limit projected on a land use and soil 
management map (IBGE, 2018). 

 

 
 

 
 

Figure 5 
Granulometric Distribution on Três Marias Lake sampling sites. 
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                   Table 3. Range of grain-sizes (%) in the main tributaries 

Location (river/stream) Gravel range Sande range Pelite range 
Borrachudo  0.34 – 21.54 64.50 – 77.68 23.00 – 48.57 
Ribeirão do Boi 12.68 – 24.34 53.40 – 61.04 30.31 – 50.90 
Indaiá 1.86 – 32.64 61.01 – 96.46 1.95 – 27.28 
Extrema 0.90 – 2.98 89.08 – 97.76 2.73 – 17.43 
Paraopeba 12.24 – 38.67 54.34 – 70.15 12.77 – 38.40 
São Vicente 4.79 – 11.77 75.08 – 88.01 19.30 – 25.25 
São Francisco 21.07 – 41.77 50.51 – 60.54 14.70 – 24.47 

 
 
 
4.3 OXIDE DISPOSITION 
 
4.3.1 ALUMINUM 
 

Using the QGIS 3.6, the interpolation of Al 1 
analytical data was carried out using Inverse 2 
Distance Weighting (IDW) as shown on Figure 3 
6. The bright colors imply in higher 4 
concentrations of Aluminum on the lake. Higher 5 
concentrations of Al are observed on the central- 6 
east area of the lake. As discussed earlier, 7 
sediments with elevated aluminum content are 8 
more susceptible to trap potential toxic elements 9 
on its structure. A comparison between 10 
aluminum and organic matter results shows an 11 
interesting spatial correlation existent in both 12 

parameters. The concomitance of Al and OM 13 
lead us to a two major hypotheses: 14 

1. The concentration of those variables are a 15 
direct consequence of the weathering/erosion 16 
and surface runoff transportation to the reservoir 17 
that could be intensified by the Land Use and Soil 18 
Management (mainly agriculture practices). 19 

2. The previous high ratios of Organic Matter 20 
works as a mechanism to adsorb/trap more 21 
aluminum to the sediment structure, implying in 22 
a further high concentration of Al on circled 23 
areas. 24 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6 
Aluminum compound disposition on Três Marias lake. The circled areas shows higher concentrations in the reservoir 
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4.3.2 IRON 
 

Also using IDW on QGIS 3.6, the 1 
interpolation of Fe data are displayed on figure 7. 2 
The bright colors imply in higher concentrations 3 
of iron on the lake. The higher concentration of 4 
iron is on Rio Indaiá at northwest of the reservoir. 5 

No clear pattern was established of Iron 6 
concentration for this tributary. The Rio Indaiá 7 
flows through a sedimentary substrate and we did 8 
not identify an anthropogenic practice that could 9 
explain this anomalous behavior. 10 

 
 
 

Figure 7 
Iron 

disposition in sediment samples from Três Marias Lake. Those circled areas shows the higher 
 
 
5 CONCLUSIONS 
 

The lake presents heterogeneous 1 
distribution on organic matter rates and its 2 
dispersion can be correlated to the various 3 
types of land use and soil management along 4 
the lakeshores. 17.5% of sampled sites 5 
analyzed have overpassed the ratios 6 
recommended by CONAMA norm 354/2012, 7 
which may imply on environmental risks. The 8 
anthropogenic modification on the terrain 9 
increases the susceptibility to erosive and 10 
leaching phenomena, enabling an intensification 11 
of transferences process of OM and oxides from 12 
the continental system to lacustrine zones. Close 13 
to the agriculture area, the central-east margin 14 
shows higher ratios of organic matter and 15 
aluminum, which could imply  in  a  most  16 
affected  zone  in Três Marias lake. In an overall 17 

evaluation, Três Marias lake presents a wide 18 
range of particles around the lake and a general 19 
predominance of sand supply. Indaiá River has 20 
the largest load of coarse-particles fraction. On 21 
the other hand the Ribeirão do Boi carries the 22 
most significantly pellet supply to the system. 23 
This investigation established a spatial analysis 24 
referring to the dry season of the reservoir 25 
(winter). It is interesting to evaluate the same 26 
parameters in other season to understand the 27 
geochemical behavior under different conditions. 28 
A future comparison of OM behavior along 29 
the time and correlated with the land use/soil 30 
management changes could bring a better 31 
interpretation of the OM dynamics on this 32 
system. 33 
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