
Acta Limnologica Brasiliensia, 2010, vol. 22, no. 3, p. 344-355 doi: 10.4322/actalb.02203011

Serial discontinuity along the  
Descoberto River Basin, Central Brazil

Descontinuidade serial ao longo da bacia do rio Descoberto, Brasil Central

 Weliton José da Silva1, Sirlene Aparecida Felisberto2,  

Claudia Padovesi Fonseca3 and Maria das Graças Machado de Souza4

1 Programa de Pós-graduação em Botânica, Museu Nacional,  
Universidade Federal do Rio de Janeiro - MN/UFRJ, Rio de Janeiro, RJ, Brazil 

e-mail: welitondasilva@yahoo.com.br

2Instituto de Ciências Biológicas, Universidade Federal de Goiás - UFG, Goiânia, GO, Brazil 
e-mail: sirfe@hotmail.com

3Departamento de Ecologia, Instituto de Ciências Biológicas,  
Universidade de Brasília - UnB, Brasília, DF, Brazil 

e-mail: padovesif@yahoo.fr

4Departamento de Botânica, Instituto de Ciências Biológicas,  
Universidade de Brasília - UnB, Brasília, DF, Brazil 

e-mail: gmachado@unb.br

Abstract: Aim: The Descoberto Basin was studied as a discontinuous ecological 
system through one seasonal cycle (about one year), at 13 sampling sites; Methods: The 
connectivity was analyzed in relation to environmental and limnological characteristics 
along the length of the Descoberto River, and the variables that most influenced the 
different sampling sites were determined; Results: Sites K and L, located upstream and 
downstream of the entrance of the Melchior River, respectively, differed most in physical 
and chemical parameters. A Principal Components Analysis demonstrated that the system 
was more influenced spatially than temporally, with 74.57% of accumulated variance 
accounted for by the first two axes. High values of chloride, chlorophyll-a, BOD5, total 
phosphorus, and total organic carbon, as well as low dissolved-oxygen concentrations 
separated sites L and M from the others. Winter and spring were the seasons in which 
most parameters showed significant differences among the sites; Conclusions: The 
construction of the dam and waste discharge act as discontinuity factors affecting the 
referred system, mainly at middle region and lower patch, between the sites K and L. 
Besides the construction of the reservoir, the Melchior River, an extremely impacted 
system, affects the Descoberto River downstream from its entry. Important changes in 
water quality occur in the lower basin, especially downstream of the Descoberto Reservoir, 
with significant increases in nutrient concentrations, suspended solids, turbidity, and 
chlorophyll a, and therefore a decrease in water clarity.

Keywords: connectivity in rivers, discontinuity, reservoir, anthropogenic influence, 
tropical aquatic systems.

Resumo: Objetivo: A bacia do rio Descoberto foi estudada como um sistema 
descontínuo através de um ciclo sazonal (um ano) em 13 estações amostrais; Métodos: 
A conectividade foi analisada em relação a características ambientais e limnológicas 
ao longo eixo longitudinal do rio Descoberto e as variáveis que mais influenciaram 
as diferentes estações amostrais foram determinadas; Resultados: As estações K e L, 
localizadas a montante e jusante da entrada do rio Melchior, respectivamente, diferiram 
mais quanto aos parâmetros físicos e químicos da água. Uma análise de componentes 
principais (PCA) demonstrou que o sistema foi mais influenciado espacialmente que 
temporalmente, com 74,57% da variância total acumulada nos dois primeiros eixos. 
Altos valores de cloreto, clorofila a, DBO5, fósforo total e carbono orgânico total, tanto 
quanto baixas concentrações de oxigênio dissolvido separaram as estações L e M das 
demais. Inverno e primavera foram estações nas quais a maioria dos parâmetros apresentou 
diferenças significativas entre as estações; Conclusões: A construção do reservatório e 
descargas de esgoto atuaram como fatores de descontinuidade afetando o referido sistema, 
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principalmente no trecho médio do rio e no trecho inferior, entre estações K e L. O 
rio Melchior, a partir de sua entrada, afetou o rio Descoberto. Importantes mudanças 
na qualidade de água ocorreram na bacia especialmente a jusante do reservatório, com 
aumentos significativos de nutrientes, sólidos suspensos, turbidez e clorofila a e, portanto, 
na diminuição da transparência da água.

Palavras-chave: conectividade de rios, descontinuidade, reservatório, influência 
antrópica, sistemas aquáticos tropicais.

1. Introduction

Under natural conditions, lotic systems 
show continuous gradients of physical and 
chemical factors that result in a “continuum of 
biological adjustments” (Vannote et al., 1980). 
The interruption of this continuum may occur 
by anthropogenic actions such as construction of 
reservoirs and discharge of waste from any source 
(Straškraba et al., 1993; Malmqvist and Rundle, 
2002). This phenomenon is expressed by the serial 
discontinuity concept (Ward and Stanford, 1983, 
1995; Stanford and Ward, 2001), according to 
which dams and pollution are the main cause of 
interruption of the river continuum.

Among the approaches used in recent years 
to evaluate the continuity of the systems is 
the physical and chemical characterization 
(Cushing et al., 1983; Lorenz et al., 1997; 
Marques et al., 2003), which assesses the water 
quality and management of these resources for 
general use. This characterization describes the 
dynamics of the abiotic factors, which influence 
the stability of the aquatic communities. Some 
of these factors are essential to maintain the 
metabolism of the entire ecosystem (Carmouze, 
1994) catalyzing or functioning as sources or 
products of photosynthetic reactions of aquatic 
producers (e.g., nutrient concentrations, dissolved 
oxygen, and organic carbon) (Baker et al., 2000; 
Homewood and Purdie, 2004) and/or contributing 
to the availability of compounds of the respiration 
process at higher trophic levels (e.g., pH, water 
temperature) (Regier et al., 1990; Reich and 
Oleksyn, 2004; Paradis et al., 2008; Araújo et al., 
2009).

Some studies in tropical environments have 
treated the river continuum concept and serial 
discontinuity concept for riverscapes, mainly 
with respect to the biotic communities (e.g., 
Sreekantha et al., 2008; Araújo et al., 2009; Doi, 
2009). However, most existing studies refer to the 
temperate regions of the Northern Hemisphere, 
as observed by these concepts (Vannote et al., 
1980; Ward and Stanford, 1983, 1995; Stanford 

and Ward, 2001). Other tropical environments 
have some natural peculiarities (e.g., shallow 
lakes and temporary meanders, floodplains) that 
may redefine well-stated theories (e.g., the river 
continuum concept). An example of this is the 
flood-pulse concept (Junk et al., 1989) which applies 
to many South American rivers. In central-western 
Brazil, studies on the continuity (connectivity and/
or discontinuity) of riverscapes (typical tropical 
environments) are still incipient.

The Descoberto River is an important body 
of water in the Federal District in central-western 
Brazil. Its basin is the largest in this region, with a 
high potential for agricultural exploitation, water 
supply, and recreation (Valadão, 1996; Brito, 1999; 
Falcomer, 2001; Ribeiro, 2001; Cardoso, 2002). 
The Descoberto River Basin is supplies 70% of the 
water of the area (Carmo et al., 2005). Despite its 
importance, studies of this system are still incipient 
(Carmo et al., 2005). The basin contains recreation 
areas, the Descoberto Dam, waste-discharge 
points, riverbed gravel-mining operations, ranches, 
agriculture with accompanying pesticide use and, 
uncontrolled occupation of the riverbanks (Rego, 
1997).

Therefore, our hypothesis is that the Descoberto 
River Basin is a serially discontinuous system. Here, 
we aimed to analyze the connectivity between 
sample sites along the longitudinal axis of the 
Descoberto River, to describe limnological aspects 
of 13 lotic environments of the basin during four 
seasons, and to determine which ecological variables 
most influenced these environments.

2. Material and Methods

2.1. Study area description

The Descoberto River is located in the Paraná 
River Basin in the western part of the Federal 
District (DF) and partly in the state of Goiás (GO); 
of its 950 km² area, 895.5 km² lies within the DF 
(Valadão, 1996; Carmo et al., 2005). The Descoberto 
is a fourth-order stream and has its source in the 
confluence of the Barrocão and Capão da Onça 
streams (15° 37’ S; 48° 10’ W) (Figure 1). The 
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by means of a water multi-analyzer (HORIBA 
U-21). Water samples were collected for laboratory 
measurement of suspended solids (SS), dissolved 
oxygen concentration (DO), chemical oxygen 
demand (COD), five-day biochemical oxygen 
demand (BOD5), total phosphorus concentration 
(TP), orthophosphate or reactive phosphate (RP), 
ammonium ion concentrate, nitrate (NO3-), nitrite 
(NO2-), fecal coliforms (ColFec), total coliforms 
(ColTot), chlorophyll a, chloride, and total organic 
carbon (TOC). The sampling and analyses were 
based on APHA (1995).

Rainfall data and air temperature were provided 
by INMET (Instituto Nacional de Meteorologia), 
for a station located 28 km from the Descoberto 
Basin (15° 47’ S; 47° 56’ W).

2.3. Presentation and data analysis

For spatial analysis the different samples along 
the time was considered replicates of each site (i.e. 
24 replicates per site). On the other hand, for 
seasonal analysis the samples collected into the 
period were used as replicates (i.e. eight replicates 
for site). Kolmorov-Smirnov and Bartlett Tests were 
carried out to verify if the variables satisfied the 
assumptions of normality and homoscedasticity, 
respectively, and were performed through the 
program Statistica 7.1 (StatSoft, 2005). Considering 
that the results of these tests did not satisfy these 
assumptions, the Kruskal-Wallis Test was applied to 
verify if there were significant differences (α = 0.05) 
among the data for sites (24 replicates per site). 
When such differences were observed, Dunn’s Test 
was carried out to verify between which pair of sites 
the differences occurred. This test was performed by 
BioEstat 5.0 software (Ayres et al., 2007).

riparian forestis more preserved along the Barrocão 
Stream than Capão da Onça. In this last system, so 
many areas destined to the agricultural practice can be 
observed. In this case, the production of groceries are 
most predominat. The river was dammed at 15° 47’ S 
and 48° 11’ W. The Descoberto Reservoir is 15 km² 
in surface area, 8-22 m deep, and has a volume of 
120 km³. Thus, the course of the Descoberto River 
now includes both riverine (lotic) and lacustrine 
(lentic) stretches.

Downstream from the reservoir, the river still 
flows freely for 28 km until the main affluent, the 
Melchior River, enters at 15° 56’ S; 48° 15’ W 
(Ribeiro, 2001). This affluent flows through 
preserved areas and also the DF region of highest 
demographic density (Águas Claras, Ceilândia, 
Samambaia, and Taguatinga). In this densely 
populated region, the Melchior River suffers extreme 
impacts, receiving wastewater from domestic and 
hospital sources and it is, apparently, the only place 
where the basin receive this kind of polution.

The Descoberto River Basin is seated on rocks of 
the Paranoá Group, and its pedological formations 
include Yellow, Red, and Dark-red Latosol, some 
occurrences of Cambisol, and to a lesser extent 
Hydromorphic soil (Silva, 2003). The climate is 
Tropical Savannas (Aw) according to the Köppen 
classification (CODEPLAN, 1984).

2.2. Sampling data

Thirteen sites were selected along the Descoberto 
Basin, in lotic environments (Table 1). The samples 
were taken at the subsurface, biweekly between 
March 2003 and April 2004.

The pH, turbidity, electrical conductivity, 
and water temperature were measured in loco 

Table 1. Coordinates and description of sampling sites along Descoberto River Basin.

Site Description Coordinates
A Barrocão Stream 15º37’51”S; 48º10’37”W
B Capão da Onça Stream 15º38’28”S; 48º10’54”W
C Descoberto River, upstream from the Descoberto Reservoir 15º42’30”S; 48º14’01”W
D Chapadinha Stream 15º42’02”S; 48º12’09”W
E Olaria Stream 15º42’34”S; 48º11’56”W
F Rodeador Stream 15º43’33,5”S; 48º10’08”W
G Capão comprido Stream 15º44’50”S; 48º09’44”W
H Pedras Stream 15º45’42”S; 48º09’31”W
I Descoberto River, immediatly dowstream from Descoberto Reservoir 15º46’52”S; 48º13’56”W
J Descoberto River, near fee fishing 15º52’07”S; 48º16’42”W
K Descoberto River, upstream Melchior River 15º55’52”S; 48º16’29”W
L Descoberto River, “Sete curvas” 16º03’49”S; 48º16’39”W
M Melchior River, near Samambaia Station Sewage Treatment 15º51’15”S; 48º09’00”W
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Figure 1. Sampling sites along the Descoberto River Basin (a) Barrocão Stream; b) Capão da Onça Stream; 
c) Descoberto River, upstream from the Descoberto Reservoir; d) Chapadinha Stream; e) Olaria Stream; f ) Rodeador 
Stream; g) Capão Comprido Stream; h) Pedras Stream; i) Descoberto River, immediatly dowstream from Descoberto 
Reservoir; j) Descoberto River, near fee fishing; k) Descoberto River, upstream Melchior River; l) Descoberto River, 
“Sete curvas”; m) Melchior River, near Samambaia Station Sewage Treatment).

Spearman’s Correlation was calculated for 
the data on chemical and physical variables and 
biological variables to verify what parameters most 
influenced the biotic results. The relationships 

among the sequenced sites were also measured 
through Spearman’s Correlation. These analyses 
allowed us to evaluate the system continuity, 
associated with the tests of comparison between 
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Basin, and site L showed the highest annual mean 
(26.41 °C).

The means of turbidity (Figure 3a) and suspended 
solids (Figure 3b) were highest at site M, as did pH 
(Figure 3c), conductivity (Figure 3d), chloride 
(Figure 3e), and concentrations of the following 
nutrients: total phosphorus (Figure 3f ), nitrate 
(Figure 3h), and ammonium ions (Figure 3i). Only 
orthophosphate (Figure 3g) and nitrite (Figure 3j) 
did not show the same pattern, with the highest 
values at sites D and L respectively.

COD (Figure 4a) and BOD5 (Figure 4b) were also 
highest at site M, where DO was lowest (Figure 4c). 
The fecal and total coliform values were highest in 
March 2004 at site M (2.42.1018 cel/100 ml for 
both variables). For chlorophyll-a the highest value 
was observed at site L, and the highest means at site 
M (Figure 4d). The system was more influenced 
spatially than temporally, as observed on PCA axes 1 
and 2, respectively. The variable values accounted for 
74.57% of the variance accumulated on the first two 
axes (63.53 and 11.04%, respectively) (Table 2). The 
highest values of chloride, chlorophyll-a, BOD5, 
TP, and TOC (positively) as well as the lowest values 
of DO (negatively) separated sites L and M from 
the others. Site L still formed an intermediate group 
between M and the other sites.

Although it had a low explicability value, 
axis 2 revealed a clear separation among seasonal 
periods (Summer, Spring/Autumn, and Winter), 

sequential sites (Dunn). These matrices were 
performed by Statistica 7.1 (StatSoft, 2005).

A Principal Components Analysis (PCA) was 
applied to reduce the data dimensionality through 
linear combinations of the values for the 16 
variables, using the program PC-ORD (McCune 
and Mefford, 1997). The data for each physical and 
chemical variable were log-transformed [log (n + 1)], 
with n equal to the value of the variable in question, 
to normalize the data. For the interpretation of the 
PCA results, axes were used with eigenvalues greater 
than the Broken-Stick model, suggested by Jackson 
(1993) as a consistent evaluation to determine 
the appropriate number of components for data 
interpretation.

The system continuity and spatial closeness were 
tested for the following pairs of sites: A and C; B and 
C; C and I; D and I; F and I; F and I; G and I; H 
and I; I and J; J and K; K and L; and M and L.

3. Results

3.1. Spatial and temporal characterization

Two seasonal periods of rainfall occurred: a dry 
season, from May to October 2004, with no rainfall 
in June and July 2004; and a wet season, from 
November 2003 to April 2004, with the highest 
monthly mean in February 2004 (14.56 mm) 
(Figure 2). Water temperature ranged between 
14 °C (Winter) and 31 °C (Summer) in the 

Table 2. Correlation and performance values obtained through Principal Component Analysis (PCA) to Descoberto 
River Basin from March/2003 to April/2004.

Parameters Axis 1 correlation Axis 2 correlation
Water temperature 0.6081 0.4570
pH 0.6696 -0.0498
Turbidity 0.6772 0.5434
Conductivity 0.9014 -0.0911
Dissolved oxygen concentration -0.9276 0.1770
Biochemical oxygen concentration 0.9107 0.0039
Total phosphorus 0.9046 -0.2509
Orthophosphate 0.8068 -0.1843
Ammonium ions 0.7838 0.1112
Nitrate 0.7158 -0.4289
Nitrite 0.5782 0.2352
Chloride 0.9666 -0.0428
Fecal coliforms 0.8978 0.0587
Chlorophyll 0.9444 0.0566
Total organic carbon 0.9048 -0.0467
Rainfall 0.0724 0.9275
Eigenvalue 10.165 1.766
% variance 63.534 11.036
Broken-stick 3.381 2.381
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Figure 2. Rainfall and air temperature on Descoberto 
River Basin from between March/2003 and April/2004 
(The matched points indicate the exactly values of rain-
fall and air temperature in date sampling of the another 
variables)

Table 3. Spearman correlation among biotic and abiotic variables (p < 0.05).

WT pH TB CD DO TP AM NTA NTI TDS
TTC 0.676 0.604 0.769 0.852 -0.549 0.615 0.473 0.780 0.516 0.780
FEC 0.456 0.643 0.764 0.687 -0.407 0.511 0.500 0.676 0.560 0.615
CLP 0.852 0.923 0.665 0.846 -0.291 0.505 0.742 0.665 0.747 0.681
BOD5 0.104 0.357 0.753 0.253 -0.346 0.692 0.319 0.418 0.445 0.698
WT – water temperature; TB – turbidity; CD – conductivity; DO – dissolved oxygen concentration; TP – total 
phosphorus; NTA – nitrate; NTI – nitrite; AM – ammonium ions; TDS – total suspended solids; CLP – Chloro-
phyll; BOD5- biochemical oxygen dissolved; FEC – fecal coliforms; TTC – total coliforms.

showing more homogeneous groups, especially 
in Winter. However, during Summer there was a 
separation between sampling sites from upstream 
of the reservoir (A to G, solid circles) and from 

downstream of the reservoir, where they were more 
influenced by chemical and biological variables 
(Figure 5).

The relationship between physical and chemical 
parameters and biological parameters, through the 
Spearman Correlation, indicated that chlorophyll-a 
was influenced positively by water temperature, pH, 
electrical conductivity, turbidity, total suspended 
solid, ammonium ions, nitrate, and nitrite (Table 3). 
BOD5 was directly correlated with turbidity, 
total suspended solid and total phosphorus. 
Fecal coliforms correlated with values of pH, 
turbidity, suspended solid, conductivity, nitrate, 
and nitrite, while total coliforms correlated with 
water temperature, pH, turbidity, total suspended 
solid, conductivity, total phosphorus, and nitrate 
(Table 3).

3.2. Spatial and temporal continuity

The sites that showed differences in the largest 
number of parameters, among the 16 analyzed, were 
K and L (Table 4), always with highest values for 
site L, except DO (Figure 4). The sites A and C; 

Table 4. Comparison of the spacial series along 13 sampling site of the Descoberto River Basin through Kruskal-
Wallis/Dunn test using physical, chemical and biological parameters.

Sites compared TB pH CD DO TP OP NTA NTI AM COD CLD TOC CLP BOD FEC TTC
A × C; B × C,  
I × J; J × K

ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

CxI ns * * ns ns ns ns ns ns ns ns ns ns ns * *
DxI ns ns * ns ns ns * ns ns ns * ns ns ns * *
ExI ns * ns ns ns ns ns ns ns ns ns ns ns ns * ns
FxI ns * ns ns ns ns ns ns ns ns ns ns ns ns ns ns
GxI ns * * ns ns ns ns ns ns ns ns ns ns ns ns ns
HxI ns ns ns ns ns ns ns ns ns ns ns ns ns ns * ns
KxL ns ns ns * * * * * * * * * * * ns ns
MxL * ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns
TB – turbidity; CD – conductivity; DO – dissolved oxygen concentration; TP – total phosphorus; OP – orthophos-
phate; NTA – nitrate; NTI – nitrite; AM – ammonium ions; COD – chemical oxygen dissolved; CLD – chloride; 
TOC – total organic carbon; CLP – Chlorophyll; BOD- biochemical oxygen dissolved; FEC – fecal coliforms; 
TTC – total coliforms; *p < 0.05; ns – not significant.
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Figure 3. Physical and chemical parameters in Descoberto River Basin from March/2003 to April/2004, a) turbid-
ity; b) suspense solids; c) pH; d) conductivity; e) ions chloride; f ) total phosphorus; g) orthophosphate; h) nitrate; 
i) ammonium; j) nitrite.
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a b

c d

Figure 4. Parameters related with oxygen and chlorophyll in Descoberto River Basin from March/2003 to April/2004, 
a) chemical oxygen demand; b) biochemical oxygen demand in five days; c) dissolved oxygen concentration; 
d) chlorophyll.

Figure 5. Principal Component Analysis (PCA) for physi-
cal, chemical and biological parameters from Descoberto 
River Basin from March/2003 to April/2004, based on 
seasonal average (DO – dissolved oxygen concentration; 
BOD5 – biochemical oxygen demand after five days; 
TP – total phosphorus concentration; TOC – total 
organic carbon).

B and C; I and J; and J and K, did not show any 
differences among each other.

The diagram in Figure 6 strengthens the data 
that corroborate the system discontinuity (C to H 
vs. I, and K vs. L longitudinal series of sample sites). 
Temporally, the most parameters showed significant 
differences in Winter and Spring (Table 5).

4. Discussion

The construction of reservoirs for various 
purposes has changed natural ecosystems in many 
countries. These reservoirs alter the physical and 
chemical conditions of lotic systems, which can 
disrupt the longitudinal gradients along river 
courses (Ward and Stanford, 1983; Straškraba et al., 
1993). In addition, pollution sources also influence 
the connectivity breakdown (Marques et al., 2003). 
Both types of human interventions were observed 
along the Descoberto River basin, mainly at two 
specific points along the main river. This was shown 
by physical and chemical parameters analyzed on 
spatial and temporal scales.
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In general, for the Descoberto River basin, lower 
water temperature coincided with the dry period in 
winter and autumn, while higher temperatures were 
related to the rainy season in spring and summer. 
The highest values for concentrations of nutrients 
(total phosphorus, orthophosphate, nitrate, and 
ammonium ions), turbidity, and suspended solids, 
were probably due to the rainfall, as these events 
were most marked in the rainy season. This pattern 
was even more pronounced at stations M and L. 
Rainfall, turbidity, nitrate, and water temperature 
were major factors in the separation between the 
seasonal periods (Summer, Spring/Autumn, and 
Winter), with stations A, B, C, D, E, F, H, I, and J 
forming more homogeneous groups, as in the case 
of winter.

The longitudinal continuity and spatial 
proximity of the pairs of stations A and C, B 
and C, I and J, and J and K may explain why 
no differences appeared between them, since the 
second of each pair receives discharge from the first, 
thus making the limnological characteristics more 
homogeneous.

The separation between the sampling stations 
located upstream (A to G) versus downstream of 
the reservoir (I to M), mostly in summer, influenced 
by biological and chemical variables (pH, electrical 
conductivity, coliforms, and chloride) were caused 
by the Descoberto Dam. Status like that have a 
major impact on the environment downstream, 
disrupting the system (Marques et al., 2003). 
Thus, the sampling stations C, E, F, and G differed 
statistically in terms of pH values; stations C, D, and 
G in conductivity; stations C, D, F, and H in fecal 
coliforms; stations C, D, and H in total coliforms; 
and station D in chloride values, with respect to 
station I. Reservoirs provide numerous benefits 
(water supply for hydroelectricity, irrigation, public 
water supply, navigation), but they affect the rivers 
by changing the flow and the terrestrial and aquatic 
system (Tundisi, 2003), manly downstream.

In the Federal District, the winter and summer 
are seasonal periods most marked, , which may 
be influenced by the hydrological period (dry 
and rainy). Thus, in the Descoberto River basin, 
the physical, chemical, and biological variables 
that influenced the temporal and spatial sampling 
stations, especially L and M, were chloride ions, 
chlorophyll, BOD5, nutrients, TOC, rainfall, and 
turbidity.

Table 5. Comparison of the temporal series of the Descoberto River Basin through Kruskal-Wallis/Dunn test using 
physical, chemical and biological parameters.

Seasonal compared TB TDS pH DO TP OP NTA NTI COD CLT TOC CLP DBO
Autumn × Winter * * ns ns * ns * * ns ns ns ns ns
Winter × Spring * ns * * * ns ns ns ns * * * *
Spring × Summer * * * * * ns * ns ns ns ns ns ns
Summer × Autumn ns * ns ns * * ns ns * * ns ns *
TB – turbidity; TDS – total dissolved solids; DO – dissolved oxygen concentration; TP – total phosphorus; OP – 
orthophosphate; NTA – nitrate; NTI – nitrite; COD – chemical oxygen dissolved; TOC – total organic carbon; 
CLP – Chlorophyll; BOD- biochemical oxygen dissolved; * p < 0.05.

Figure 6. Diagram representing the Descoberto Basin 
and its continuum system along the sites (1: pH; 2: 
conductivity; 3: nitrate; 4: dissolved oxygen; 5: chemical 
oxygen demand; 6: total phosphorus; 7: ammonium; 8: 
fecal coliforms; 9: total coliforms; 10: ions chloride; 11: 
total organic carbon; 12: chlorophyll-a; 13: BOD5; 14: 
turbidity).



2010, vol. 22, no. 3, p. 344-355 Serial discontinuity along... 353

confirmed by the results of nutrients, chlorophyll-a, 
turbidity, and BOD5 observed at sites L and M.

Considering the pairs of stations, in general, the 
system was discontinuous. The sites that showed 
the largest differences were K and L, with highest 
values at site L. The explanation of why site L was an 
intermediate group between M and other sites may 
be related to its location where it received the entire 
load originating from upstream and downstream 
sites of the Descoberto Reservoir and the entire 
discharge of site M, i.e., the Melchior River. It was 
expected that the site L would behave similarly to 
the other sites located upstream (i.e. sites I, J, and 
K). However, site L tended to be more similar to 
M, which was located in a receptor tributary of four 
urban centers (Águas Claras, Ceilândia, Samambaia, 
and Taguatinga) and consequently more impacted. 
Thus, site M constituted a discontinuity factor 
according to the serial discontinuity factors concept 
(Ward, 1998).

Therefore, the system was discontinuous, 
because of two factors: the Descoberto Reservoir 
and the input from the Melchior River, an impacted 
environment by sewage. On the longitudinal axis 
of the Descoberto Basin, important changes in 
water quality occur, mainly in the lower portion 
and especially downstream from Descoberto Dam, 
with significant increases in nutrient concentrations, 
suspended solids, turbidity, and chlorophyll and, 
consequently, decreased water transparency. This 
change is still more distinct at site L, which receives 
discharges from the Melchior tributary. In the 
Melchior Basin, the area of greatest demographic 
density, the river is highly impacted, receiving 
domestic and hospital wastes. Thus, eutrophic 
conditions increase because of the lateral inputs 
received directly or from the tributary.
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