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Use of the BMWP and ASPT indexes for monitoring 
environmental quality in a neotropical stream
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Abstract: The aim of the present study was to examine the applicability of versions 
of the Biological Monitoring Working Party index, the original from Great Britain 
(Armitage et al., 1983), and adaptations from Spain (Alba-Tercedor and Sánchez-Ortega, 
1988) and Brazil (Junqueira and Campos, 1998; Junqueira et al., 2000; Monteiro et al., 
2008), and the associated Average Score Per Taxon, in evaluating the environmental 
quality of a stream in the center-west of Brazil. In the wet and dry seasons, the stream 
was sampled at three sites, reflecting a gradient of increasing levels of anthropogenic 
impact from sites 1 to 3, and the different index values calculated. The adaptations by 
Junqueira et al. (2000) and Monteiro et al. (2008) presented the highest values. The values 
of the versions of Junqueira and Campos (1998) and Junqueira et al. (2000) generally 
decreased from sites 1 to 3 on both dates. Decreases in environmental quality on the wet 
season sampling date were indicated by the BMWP scores more so than by the ASPT 
scores. The adaptations by Junqueira and Campos (1998) and especially Junqueira et al. 
(2000) seem to have detected, with the greatest degree of sensitivity, the putative decrease 
in environmental quality from sites 1 to 3. The use of the ASPT seemed to diminish the 
possible impact of natural seasonal differences in organism abundances on the indicated 
degree of pollution.
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Resumo: O objetivo do presente estudo foi de examinar a aplicabilidade de versões do 
Índice Biological Monitoring Working Party, o original da Grã-Bretanha (Armitage et al., 
1983), e as adaptações da Espanha (Alba-Tercedor e Sánchez-Ortega, 1988) e do 
Brasil (Junqueira e Campos, 1998; Junqueira et al., 2000; Monteiro et al., 2008), e o 
associado Average Score Per Taxon, na avaliação da qualidade ambiental de um riacho 
no centro-oeste do Brasil. Nas épocas chuvosas e secas, o riacho foi amostrado em três 
pontos, refletindo um gradiente de impacto antrópico, e as diferentes versões do índice 
calculadas. As adaptações feitas por Junqueira  et  al. (2000) e Monteiro et  al. (2008) 
apresentaram os maiores valores. Os valores das versões de Junqueira e Campos (1998) 
e Junqueira et al. (2000) geralmente diminuíram dos pontos 1 a 3 em ambas as datas de 
amostragem. Diminuições em qualidade ambiental na época chuvosa foram indicadas 
mais pelo BMWP do que pelo ASPT. As adaptações feitas por Junqueira e Campos 
(1998) e especialmente Junqueira et al. (2000) aparentemente detectaram, com um maior 
grau de sensibilidade a suposta diminuição da qualidade ambiental dos pontos 1 a 3. O 
uso do ASPT pareceu diminuir o impacto possível das diferenças naturais sazonais em 
abundâncias dos organismos no grau de poluição indicado.
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vegetation was even less developed, with significant 
signs of erosion and accumulation of fine sediment. 
Sampling was carried out on two dates, one at the 
end of the dry season (14 October/03), and one 
in the wet (10 February/04), using a 250 μm mesh 
size Surber sampler. 

The increase in the values for the versions of 
the BMWP (from Great Britain, through Spain, 
to Brazil), found at all sampling sites, on both 
dates (Figure 1), may be principally explained by 
the increasing degree of faunal similarity between 
these regions and that of the present study. Of the 
taxa found in the present study, only 1 to 2 are 
not present in the Brazilian versions, while 8 and 
5 are not present in the Great British and Spanish 
versions, respectively. Another factor leading to the 
greater recorded values for the Brazilian versions 
was the differences in taxon tolerance scores 

The use of macroinvertebrate indices for 
monitoring stream environmental quality is 
well established; a much used index is that 
of the Biological Monitoring Working Party 
(BMWP) from Great Britain (Armitage  et  al., 
1983). This index may require adaptation for 
use in other regions, principally because the 
macroinvertebrate families involved may be 
absent from the region under consideration, 
being replaced by different taxa; also, families 
may exhibit different pollution tolerances from 
region to region (Buss and Salles, 2006). When 
choosing an index adaptation to use, it might 
seem logical to select a version developed in a 
region with the greatest degree of geographical 
proximity. However, if such an adaptation were 
based on a less rigorous analysis using fewer data 
than that of the original version, or its region of 
origin presented marked geological differences 
as compared to the region of application, the 
original might still perform better (Silveira et al., 
2005). 

The present study had the aim of examining 
the applicability of the original BMWP and 
associated Average Score Per Taxon (ASPT) (the 
total index score divided by the number of taxa 
encountered), and adaptations, one made in Spain 
(Alba-Tercedor and Sánchez-Ortega, 1988), and 
the others in the Brazilian states of Minas Gerais 
(Junqueira and Campos, 1998; Junqueira et al., 
2000) and Goias (Monteiro  et  al., 2008), in 
reflecting the environmental quality at different 
sites, representing a gradient of increasing 
levels of anthropogenic impact, in the wet and 
dry seasons, of a neotropical stream. The two 
versions from Minas Gerais were compared, 
because, although the more recent adaptation 
(Junqueira et al., 2000) was intended to replace 
the older version (Junqueira and Campos, 1998), 
the latter still continues to be used (Silveira et al., 
2005).

The s tudied s tream (Córrego Sal to) 
(20°  10’  30”  S and 54° 34’ 40” W) is situated 
in the center-west of Brazil. Three sampling sites 
were chosen. Site one, considered unimpacted, is 
located within an area of natural woodland, with 
riparian vegetation well conserved. Sites two and 
three are located within areas of agricultural activity 
(cattle grazing and crop cultivation). At site two, 
the riparian vegetation showed some evidence of 
degradation, with bank erosion. More fine sediment 
was present than at site one. At site three, riparian 

Figure 1. Values for the different versions (from left 
to right, Armitage  et  al. (1983), Alba-Tercedor and 
Sánchez-Ortega (1988), Junqueira and Campos (1998), 
Junqueira et al. (2000) and Monteiro et al. (2008) of the 
BMWP and ASPT indexes for each sampling site (1-3) 
and sampling date.
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season date (763, 978 and 689 individuals at sites 
one, two and three, respectively). However, the 
ASPT values were not consistently lower on the 
wet season date as compared to the dry (Figure 1), 
supporting the suggestion that the lower BMWP 
values on the wet season date were not due to 
increased levels of pollution. 

In conclusion, the version of Junqueira et al. 
(2000), modified by incorporating a higher 
value for the cut-off between good and excellent 
classifications, might here be the most appropriate 
of the versions tested. In addition, when 
comparing environmental quality between dry 
and wet seasons, use of the ASPT could be 
advantageous. 
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allocated by the different versions. This was also the 
reason why the version of Junqueira and Campos 
(1998) presented lower values than the version of 
Junqueira et al. (2000). 

Greater fidelity was shown by the Junqueira and 
Campos (1998) and especially the Junqueira et al. 
(2000) adaptations in reflecting the varying 
degrees of environmental degradation; i.e. for 
these versions, values of both the BMWP index 
and ASPT indicated a gradient in quality, on 
both dates, decreasing from sites one to two 
and three. 

For the versions of Junqueira and Campos 
(1998) and Junqueira  et  al. (2000), BMWP 
values of approximately >80-85, 60-80, 40-60, 
20-40 and <20 indicate, respectively, excellent, 
good, average (satisfactory), bad and very 
bad water quality, while the equivalent values 
for the version of Monteiro  et  al. (2008) are 
>149, 100-149, 60-99, 20-59 and <20. Thus, 
according to the former two versions, quality 
would have been consistently excellent on the 
first date and excellent to bordering on good on 
the second, while the latter version indicated 
good to bordering on average on the first date 
and average on the second date. Considering 
the pristine nature of site one and the visual 
signs of human impact at sites two and three, 
the former two versions might have somewhat 
overestimated environmental quality, while the 
opposite would have been the case for the latter 
version. However, the value of 80-85 used in the 
former versions as the cut-off between classifying 
waters as good or excellent could be considered 
as too low; Cota  et  al. (2002), using a slight 
modification of the former versions, recorded 
values of up to 209 in pristine low order streams 
in an adjacent region. 

In field studies, the number of taxa found 
generally increases with the number of individuals 
sampled. In tropical streams, macroinvertebrate 
abundances tend to be lower in the wet season, 
than in the dry (Bispo et al., 2006). For the same 
degree of sampling effort, this scenario could lead 
to a decrease in the value of the BMWP index in 
the wet season, thereby suggesting, erroneously, 
an increase in pollution levels. In the present 
study, the lower BMWP values recorded for the 
wet season sampling date could be related to the 
lower abundance of organisms recorded on this 
date (254, 289 and 360 individuals at sites one, 
two and three, respectively) as compared to the dry 
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