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Balloniscus glaber (Crustacea, Isopoda, Balloniscidae), a habitat 
specialist species in a disturbed area of Brazil
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ABSTRACT. Balloniscus glaber Araujo & Zardo, 1995  (Balloniscidae), a Neotropical Oniscidea, has been recorded historically in environments 
with low or no human interference. In one of these areas, it was determined as a K-strategist. Recently, however, this species was documented in 
a disturbed forest within urban limits. The present work revealed that the population in the urban area has high density, high number of ovigerous 
females and mancae in the population, a long reproductive period, and early sexual maturity. These results suggest that modified environments may 
provide favorable conditions and that the species is not negatively affected by human influence.
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RESUMO. Balloniscus glaber (Crustacea, Isopoda, Balloniscidae), uma espécie especialista de hábitat em uma área perturbada do Brasil. 
Balloniscus glaber Araujo & Zardo, 1995 (Balloniscidae), um oniscídeo Neotropical, tem sido registrado historicamente em ambientes com baixa 
ou sem interferência humana. Em uma dessas áreas, a espécie foi classificada como K-estrategista. No entanto, recentemente foi registrada em uma 
floresta perturbada dentro dos limites urbanos. O presente trabalho revela que a população na área urbana tem densidade alta, elevado número de 
fêmeas ovígeras e mancas, período reprodutivo longo e maturidade sexual precoce. Estes resultados sugerem que um ambiente modificado pode 
proporcionar condições favoráveis e que a espécie não é afetada negativamente pela influência humana. 

PALAVRAS-CHAVE. Interferência humana, influência antropogência, ecologia populacional, K-estrategista, isópodos terrestres.

In population and community ecology studies, 
habitat fragmentation has often been considered the 
most influential factor affecting species distribution and 
abundance in natural communities (Kitahara et al., 2000). 
In addition to fragmentation, trampling (which results 
in, e.g., paths, trails, and roads) is a common activity in 
urban woodlands, contributing to the abrasion of habitats 
near residential areas (Lehvävirta et al., 2006). Trampling 
induces reductions in the litter cover of soils by decreasing 
undergrowth vegetation and affecting resprouting ability, 
as demonstrated by the appearance of eroded areas 
(Lehvävirta et al., 2006). In recent history, some habitats 
have been lost or diminished through urbanization, while 
new habitats have been created as urban green spaces, 
which are important for biodiversity by acting as wildlife 
refugia and genetic reservoirs (Jones & Leather, 2012 and 
references). Species respond differently to urbanization 
either in abundance, diversity, or both, and both negative 
(decline) and positive (higher, refugia) correlations may 
occur (Jones & Leather, 2012). In this scenario we 
would expect urbanization to favor generalist species 
(Kitahara & Fujii, 1994) and according to the habitat 
specialist hypothesis (Magura et al., 2004), alteration of 
the original conditions in a disturbed area could prevent 
the colonization by specialist species.

According to Hassall et al. (2005), the 
environmental factors related to the life history, population 
strategies, attributes, and reproductive behavior that 
influence terrestrial isopod growth and survival, still remain 
to be clarified. Ecological and demographic data are of 

paramount importance for population studies because they 
provide information on a population’s distribution, size, 
niche, age, and sex ratio. Such information can help us 
to understand how individuals adapt to the environment 
where they live and possibly to new habitats such as urban 
green spaces. Habitat instability, shelter availability, and 
food quality are of primarily importance for terrestrial 
isopod abundance and spatial distribution (Hornung, 
1991; Heinzelmann et al., 1995; Jabin et al., 2004; 
Hornung et al., 2007). Small fluctuations in the variables 
that regulate microhabitats in which terrestrial isopods 
occur are remarkably important because they can lead to 
changes in species abundance and diversity (Vilisics et al., 
2011; Ferenti & Covaciu-Marcov, 2012). Although some 
previous studies have addressed the community structure 
or diversity of arthropods (Magura et al., 2004; Jones 
& Leather, 2012), and terrestrial isopods in particular 
(Magura et al., 2008), little is known about the response 
of particular species to urbanization.

Currently, few reports have addressed anthropogenic 
effects and terrestrial isopods’ response behaviors in the 
Neotropics (Almerão et al., 2006; Magrini et al., 2011). 
The results of Almerão et al. (2006) showed that the 
highest abundance of Balloniscus glaber Araujo & Zardo, 
1995 in Parque Estadual de Itapuã (PEI), referred as a 
nonurban area, in southern Brazil, occurred along a trail 
closed to visitors. Later, Quadros et al. (2009), studying 
the same species from the same area, concluded that B. 
glaber is a habitat specialist species that shows K-selected 
traits. Recently, a population of B. glaber was found in a 
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disturbed area within the limits of the city of Porto Alegre, 
RS, Brazil, close to PEI. At first glance, this population 
appeared to present a different pattern of abundance than 
that found in previous studies. This observation led us to 
ask: what life history modifications have made it possible 
for a habitat specialist species to survive and maintain a 
viable population under human disturbance in a fragmented 
habitat or urban area?

MATERIAL AND METHODS

Studied species. Based on the scarce information 
available on the distribution and biology of this species, 
Bond-Buckup et al. (2003) categorized it as data deficient 
(DD) in the Rio Grande do Sul Endangered Species 
List. However, the species does not appear in the recent 
evaluation of that list (Rio Grande do Sul, 2014), since 
for the new evaluation, several ecological information 
was already available. Only ten years after the description 
of B. glaber, the species was recorded in three distinct 
altitudinal gradients in the state of Rio Grande do Sul 
(Lopes et al., 2005). Meinhardt et al. (2007) described 
its species’ growth curve and demonstrated that females 
reach a larger size, live longer, and have a slower growth 
rate compared to males. Quadros et al. (2009) investigated 
two sympatric populations of Atlantoscia floridana (van 
Name, 1940) and B. glaber at PEI and found that females 
of the latter species became reproductive at approximately 
7.5 months old and incubated 5–20 eggs for approximately 
40 days. This study also demonstrated that B. glaber has 
a restricted spatial distribution and is mainly associated 
with Atlantic Forest fragments, a biome threatened by 
deforestation and monoculture replacement (Morellato 
& Haddad, 2000). Also, the same work found that B. 
glaber exhibited K-strategist features. This is evidenced 
by its longer lifetime, later reproductive age, some degree 
of parental reproductive investment, slower development, 
and a lower growth rate when compared with A. floridana, 
a generalist species that exhibited r-strategist species 
patterns. The apparent local requirement for non-impacted 
habitat combined with the K-strategist characteristics of B. 
glaber (Sutton et al., 1984) may contribute to its threat 
of extinction (Quadros et al., 2009).

Study area and samples. The isopods were 
sampled in a forest fragment of approximately 1,300 m², 
in Porto Alegre, RS, Brazil: 30°20’S, 51°16’W at the 
Fundação de Proteção Especial do Rio Grande do Sul 
(Fig. 1). The vegetation is similar to that of PEI (historically 
and presently), characterized by a secondary forest in an 
urban area composed of 30 years old shrubs and trees. In 
this fragment an area of approximately 200 m² presents a 
large accumulation of litter, in addition to the deposition 
of disposables from neighborhood residences (e.g., wood, 
toys, packaging, clothing, kitchenware, furniture, and 
other human-made objects). In this particular fragment, 
a 10 m wide and 18 m long area was demarcated and 
divided into 180 quadrats (1m × 1m each). Monthly, 

from July 2011 to June 2012, individuals were captured 
from 10 randomly selected quadrants. A 30 cm diameter 
corer was used to collect litter and approximately 3 cm of 
superficial soil. Samples were placed in plastic bags and 
sorted in the laboratory. For each sample quadrat, the litter 
and soil temperature (°C) and relative moisture (%) were 
measured with a thermo-hygrometer. Air temperature (°C) 
and relative humidity (%) measurements were obtained 
from the Instituto Nacional de Meteorologia (INMET, 
2012). The regional climate is temperate and considered 
CFa according to Köppen-Geiger (Peel et al., 2007), with 
hot summers and no dry season.

Laboratory analyses. The animals were sorted from 
the litter manually and fixed in 70% ethanol. Ovigerous 
females were fixed individually to preserve the marsupial 
content (number of eggs, embryos, and mancae) because 
they release their offspring when placed into ethanol. The 
remaining soil samples were processed in the Berlese 
funnel extractor (Araujo & Bond-Buckup, 2005). After 
this process, the isopods were grouped by life stages and 
sex, and the cephalothorax width (CW) was measured in 
millimeters (Araujo et al., 2004). Animals that possessed a 
CW between 0.73mm and 0.83mm (the smallest male CW) 
were grouped into the category “undifferentiated”. This 
category was created based on our inability to distinguish 
the sex of smaller non-manca individuals.

Statistical analyses. The density data were log10 

Fig. 1. Porto Alegre, RS, Brazil. The star shows where Balloniscus glaber 
Araujo & Zardo, 1995, soil and litter were sampled.
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(n + 1) transformed as in Araujo & Bond-Buckup 
(2005), and the CW values were arranged by month and 
interval class in histograms (I–XXI) (Meinhardt et al., 
2007). Following Araujo & Bond-Buckup (2005), the 
reproductive period was defined, as the monthly operational 
sex ratio (OSR), which is based on the rate of males and 
females that are apt to reproduce at a given time (Emlen 
& Oring, 1997), and the ovigerous females’ categorization 
(females with eggs, EG; females with embryos, EM; 
females with manca, MA; and post-ovigerous females, 
PO). The adult’s minimum CW (mm) size determination 
followed Quadros et al. (2009). The potential reproductive 
females (PRF), the actual reproductive females (ARF), 
and the index of reproduction mobilization (IRM) were 
calculated following Quadros & Araujo (2007), as 
well as the index of maximum reproduction mobilization 
(IRMmax) assuming that all females were reproductive (i.e., 
PRF = 1 and ARF = 1). The intra-marsupial mortality rate 
was estimated (Araujo & Bond-Buckup, 2005), as the 
relationship between the number of eggs (fecundity) and the 
females’ CW, described by the linear regression equation 
F = a + b (CW), where F is fecundity. The formula given 
by Sutton (1968) was used to calculate egg production: 
egg production = (total number of eggs in a month × 
interval between samples)/average development time. 
The mean intra-marsupial development time used in the 
equation above was 40 days, as proposed by Quadros et 
al. (2009). Multiple regression tests (p < 0.05) were used 
for correlation analyses between soil temperature (°C) and 
relative moisture (%); litter temperature (°C) and relative 
moisture (%); air temperature (°C) and relative humidity 
(%); and the individual density, after Quadros & Araujo 
(2007). Additionally, coefficients of variation (CV) were 
calculated to express the variation among abiotic variables 
during the 12 months of sampling.

RESULTS

Abiotic data. The average soil temperature was 
21.2°C, fluctuating between 13.2°C and 28.2°C (July 2011 
and February 2012, respectively), with a CV of 19.2%. The 
average litter temperature was 21.5°C, ranging from 13.3°C 
to 28.7°C (July 2011 and February 2012, respectively), 
with a CV of 19.8%. With respect to relative moisture, 
both soil and litter had averages of 54% (soil CV = 15.2%, 
litter CV = 15.5%), with minimums of 42% (March 2012) 
and maximums of 70% for the soil and 71% for the litter 
(August 2011). The minimum observed air temperature 
ranged from 6°C to 21°C, and the maximum ranged from 
15°C to 31°C. The air’s relative humidity ranged from 
60% (November 2011) to 90% (August 2011) (Fig. 2). No 
relationship was observed between abiotic variables and 
the total reproductive female density (multiple R² = 0.64, F 
= 4.29, p = 0.07) or between abiotic variables and the total 
animal density (multiple R² = 0.16, F = 1.35, p = 0.38).

Population structure. In total, 4,661 individuals 
were collected: 1,550 males, 2,445 females (2,273 non-

ovigerous, 139 ovigerous, and 33 post-ovigerous), 218 
undifferentiated and 448 mancae (newborns). The density 
ranged between 344 ind/m² (December 2011) and 879 ind/
m² (April 2012) (CV = 34.4%), with an average of 556 ind/
m²  ± 190 (standard deviation). No significant differences 
were observed throughout the year (ANOVA: F = 1.143, 
p = 0.336) or between seasons (ANOVA: F = 0.497, p = 
0.689); however, density was lower in the spring and higher 
in the fall (391 ind/m² and 681 ind/m², respectively). Both 
males and females displayed a unimodal CW distribution, 
with most of the males in class VIII (CW between 1.25 
mm and 1.35 mm), non-ovigerous females in class V (CW 
between 0.95 mm and 1.05 mm), and ovigerous females 
in class X (CW between 1.45 mm and 1.55 mm) (Fig. 3). 
We observed a prevalence of juvenile animals (mostly 
females), with over 50% of the population belonging 
to the smaller size classes (I–VII, 0.55–1.25 mm CW) 
during the first month of sampling (winter) and between 
January and May 2012 (summer and autumn) (Fig. 4). 
The average male and female sizes (CW) were 1.43 mm 
± 0.3 (standard deviation) and 1.32 mm ± 0.37 (standard 
deviation), respectively, with significant difference between 
the sexes (ANOVA: F = 98.919, p < 0.0001) (Fig. 5). A 

Fig. 2. Monthly Microclimate and Balloniscus glaber Araujo & Zardo, 
1995 density in the disturbed area, Porto Alegre, RS, Brazil, during the 
12 months of sampling (Jul/2011 to Jun/2012): A, Air Temperature (°C) 
and Air Relative Humidity (%); B, Soil/Litter Temperature (°C) and 
Soil/Litter Relative Moisture (%); C, Log10 (ind/m² + 1) density. For 
temperature, moisture and humidity, all values are monthly averages. 
Vertical bars indicate the standard deviation.
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larger size range was observed between the females, and 
the largest non-ovigerous CW reached 2.45 mm. The largest 
male CW was 2.38 mm.

Sexual ratio and operational sex ratio. The OSR 
was not significantly different between months, except in 
August 2011 (female predominance, χ² = 5.57, p = 0.0183) 
before ovigerous females were present and in January 2012 
(male predominance, χ² = 8.67, p = 0.003) (Fig. 6). Female 
frequencies exceeded male frequencies (considering all 
males and non-reproductive males and females) for the 
entire year of sampling, resulting in an average sex ratio 
of 0.68:1 (♂:♀).

Ovigerous females and post-ovigerous females. 
The post-ovigerous females and ovigerous females 
represented 7% of the total females collected between 
October 2011 and May 2012, indicating that the breeding 
season is restricted to this period (Fig. 7). The density 
ranged from 4.3 ind/m² in May 2012 (autumn) to 52.9 ind/
m² in January 2012 (summer) and coincided with the period 
when the OSR favored the males. The smallest ovigerous 
female sampled had a CW of 1.49 mm, suggesting a 
minimum size required to reach sexual maturity in this 
population. The largest ovigerous female was also the 
largest individual sampled in the population (CW of 2.63 
mm), and it was the only specimen occupying the class 
XXI size distribution. When reproduction began in October, 
half of the adult females were potentially reproductive, 
and this rate increased to 56% in December. However, 
only in March 2012 65% of adult females were actually 
reproductive. Even with ARF being absent during July–
September 2011 and June 2012, PRF were present all year 
in the population (24% in winter and 20% in the last month 
of sampling). The highest IRM was observed in January 
2012 (30.3%), followed by November 2011 (18.3%) and 
December 2011 (16.0%) (Tab. I).

Fecundity and intra-marsupial mortality. 
Ovigerous females were assessed for their intra-marsupial 
content, resulting in 52.5% EG, 27.3% EM, and 20.2% 
MA. The presence of unviable eggs (a total of 27 eggs 
with 379 embryos) was observed in EM, indicating a 6.7% 
overall intra-marsupial mortality rate. The highest rate was 

observed in January 2012 (14.1%), followed by March 
2012 (10.7%) and November 2011 (4%). The fecundity 
equation was described as F = –20.15 + 16.63 (CW) (R² = 
0.57, F = 167.4, p < 0.0001). The intra-marsupial content 
varied from three to 28, with an average fecundity of 11 
eggs ± 4 (standard deviation) (EG = 11.1, EM = 10.7, MA 
= 10.3), and CV = 36.3%.

Egg production. More eggs were produced in the 
summer months (January–March 2012), with a total of 
342 (163 eggs/m²). In the spring, the egg production was 
300 (143 eggs/m²) (Tab. II). April and May 2012 (final 
breeding season months) were not considered due to the low 
frequency of ovigerous females and eggs in the population.

Recruitment. The newborns (free mancae 
individuals) occurred from October 2011 to June 2012, 
the month after the last ovigerous female was sampled. 
The observed manca densities were between 8.6 ind/m² 
(October 2011) and 192.9 ind/m² (February 2012), with 
58% of them sampled in the summer. The juvenile recruiting 

Tab. I. Potentially reproductive females (PRF: adult females/total females), actual reproductive females (ARF: reproductive females/adult females) 
and the population index of reproduction mobility (IRM: % IRMmax) of the Balloniscus glaber Araujo & Zardo, 1995  females from each monthly 
sampling in the impacted area, Porto Alegre, Brazil. 

Month Potentially Reproductive Females 
(PRF) Actual Reproductive Females (ARF) Index of Reproduction Mobility (IRM)

Jul/2011 0.16 0.00 0.0%
Aug/2011 0.25 0.00 0.0%
Sep/2011 0.39 0.00 0.0%
Oct/2011 0.50 0.16 8.2%
Nov/2011 0.54 0.34 18.3%
Dec/2011 0.56 0.28 16.0%
Jan/2012 0.52 0.59 30.3%
Feb/2012 0.25 0.51 12.9%
Mar/2012 0.23 0.65 14.8%
Apr/2012 0.17 0.11 1.9%
May/2012 0.24 0.04 1.0%
Jun/2012 0.17 0.00 0.0%

Fig. 3. Histogram of Balloniscus glaber Araujo & Zardo, 1995 individual 
distribution in size classes determined by the fourth part of the standard 
deviation, sampled in the impacted area, Porto Alegre, RS, Brazil, from 
Jun/2012 Jul/2011. Numbers above the bars show frequency above 400 
individuals.
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Fig. 4. Number of males, non-ovigerous females, ovigerous females + post-ovigerous females, undifferentiated and mancae of Balloniscus glaber 
Araujo & Zardo, 1995, distributed in size classes of the impacted area in Porto Alegre, RS, Brazil, during the 12 months of sampling (Jul/2011 to 
Jun/2012).
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stage occurred during all sampling period, except late winter 
(September) and spring (as established by the absence of 
undifferentiated animals) with densities between 11.4 ind/
m² (August 2011) and 71.4 ind/m² (April 2012) (Fig. 7).

DISCUSSION

The population of B. glaber studied herein showed 
high density. Quadros et al. (2009) considered it a 
K-strategist species and mentioned that the populations 
might struggle to colonize new environments and maintain 
population stability in areas with anthropogenic influence 
(compared to habitat generalist species), unlike what was 
observed in this urban population. 

The presence of “artificial” shelters may have given 
B. glaber conditions for survival in the area by providing 
favorable microhabitats and generating low temperature 
and humidity variation for the population, without affecting 
their resilience capacity (Bordalo et al., 2011). The food 
availability also might not have decreased with human 
activity in the area because large amounts of litter and 
fallen logs were observed in the study area over the 12 
months of sampling. Jabin et al. (2004) found that isopod 
density was higher near woody debris. Heinzelmann et 
al. (1995) noted that in addition to other abiotic factors, 
soil texture had an influence on the Armadillidium vulgare 
(Latreille, 1804) spatial distribution. In the present study, 
the large standard deviations found for monthly densities 
were due to samples in which no individuals were found 
collected at points where the soil was drier, with high 
temperatures and low relative moisture. Hornung (1991) 
observed that for Trachelipus nodulosus (Koch, 1838) and 
A. vulgare abundance was correlated with soil parameters 
and vegetation composition, respectively.

Even though no significant relationship was 
observed between density and abiotic variables in this 
study or in Quadros & Araujo (2007), other studies have 
indicated that terrestrial isopod abundance and life history 
aspects are closely linked to soil and litter temperature 
and moisture (Helden & Hassall, 1998; Zimmer, 2004; 
Araujo & Bond-Buckup, 2005; Sokolowicz & Araujo, 

Fig. 5. Box-Plots of Balloniscus glaber Araujo & Zardo, 1995 total 
males and females size distribution in the impacted area, Porto Alegre, 
RS, Brazil. Quartiles Q1 and Q3 represent one standard deviation and 
Q2 represents the average size. The lower shaft limits show the smallest 
sizes for both sexes (0.84 mm of CW) and upper shaft (for ♂) and the 
most extreme outlier (for ♀) show the largest animal size (2.38 mm and 
2.63 mm of CW, respectively).

Fig. 6. Total Balloniscus glaber Araujo & Zardo, 1995 females’ relative 
frequency in the impacted area, Porto Alegre, RS, Brazil, from July 
2011 to June 2012.

Fig. 7. Number of Balloniscus glaber Araujo & Zardo, 1995 mancae and 
undifferentiated individuals sampled from July 2011 to June 2012 in the 
impacted area, Porto Alegre, RS, Brazil.

Tab. II. Egg production of Balloniscus glaber Araujo & Zardo, 1995, 
considering the 2011 spring months (Oct-Nov-Dec) and 2012 summer 
months (Jan-Feb-Mar) of the impacted area, Porto Alegre, Brazil (OF, 
ovigerous females).

Date sampled Number of 
OF

Number of 
Eggs

Time interval 
between 
samples

Egg
Production

Oct 19, 2011 11 147 37 136

Nov 16, 2011 13 140 28 98

Dec 12, 2011 9 102 26 66

Jan 20, 2012 17 155 39 151

Feb 28, 2012 10 124 39 121

Mar 26, 2012 12 103 27 70
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2013). Sunderland et al. (1976) reported that at low 
temperatures terrestrial isopods looked for warmer shelter 
by searching for deeper sites in the substrate. This vertical 
migration, both in the soil and litter, is the result of the soil 
fauna’s sensory ability to shelter in the most appropriate 
locations during situations of population risk (Villani et 
al., 1999). This seems to be the pattern found in B. glaber, 
since abundance was observed to increase when a large 
decrease in soil and litter temperature occurred (low peaks, 
after an increase period), as demonstrated in July 2011 and 
April 2012 (winter and autumn, respectively). Balloniscus 
glaber’s burrowing ability can protect it from desiccation 
and predation during cold and dry periods, but at the same 
time restricts it to soft and moist soil areas (Quadros 
& Araujo, 2007), which in the present study may have 
contributed to the patchy distribution.

Trampling can alter the species richness, diversity, 
and abundance of arthropods.  In a park in South Africa 
that large mammals crossing in the woods were found to 
be the determining factors in the surface soil arthropod 
assembly (Rivers-Moore & Samways, 1996). A similar 
event was observed by Lehvävirta et al. (2006), when an 
increase of passages in the fields by farm workers negatively 
influenced invertebrate frequency. Likewise, in a carabid 
beetles study in Finland, species richness and diversity 
were also negatively affected by trampling, with only 
one species increasing in abundance, resulting in a higher 
total catch in more impacted areas (Grandchamp et al., 
2000). In a small forest edge fragment formed by cutting, 
Farkas & Vilisics (2006) found the isopod Trachelipus 
ratzeburgii (Brandt, 1833), which is considered unusual in 
impacted environments. Prior to anthropogenic activities, 
the area was part of a single large forest, and the authors 
concluded that the population has survived the degradation 
event. This could be the expected scenario for B. glaber, 
since the area analyzed had gone through a similar event: 
a few other smaller fragments nearby were remnants of a 
previous large forest that had suffered deforestation and 
clearing of trails, walkways, and roads over the last two 
decades. In fact, B. glaber shows a similar pattern as the 
isopod Philoscia muscorum (Scopoli, 1763) in a disturbance 
gradient in Denmark, where the species was found in 
urban, suburban, and rural areas (Vilisics et al., 2007). 
Furthermore, in an impacted environment in Budapest, 
Hungary, native species, introduced species, restricted 
distribution species, widely distributed species, generalists, 
and specialists of terrestrial isopods were found (Vilisics & 
Hornung, 2009). Notably, the presence of Porcellio scaber 
Latreille, 1804 in a native forest was found to be related 
to the houses near the forest, which provided the typical 
scenario for synanthropic species (Ferenti & Covaciu-
Marcov, 2012). 

One of the most important life history traits of 
terrestrial isopods is fecundity and for iteroparous species, 
the total contribution of newborns during the breeding 
season. In this study, reproductive female CW amplitude 
and the intra-marsupial content were high, showing that 

individuals tend to reach sexual maturity at a younger age in 
this impacted urban environment. This earlier reproduction 
coupled with a longer reproductive period, spring and 
summer continuing until mid-autumn (May), differs from 
those results obtained by Quadros & Araujo (2007) in 
which reproduction ceased by the end of summer. Such an 
earlier and extended breeding period could be related to 
temperature and photoperiod, the most important abiotic 
factors that regulate reproduction in isopods (Mocquard et 
al., 1989). In the impacted area, the plant cover is sparser, 
and as a consequence, sunlight reaches the soil earlier 
and for longer periods, daily and seasonally, inducing the 
earlier onset of reproduction (Mocquard et al., 1989). In 
the present population, both temperature and photoperiod 
may have provided warmer and longer days, allowing for 
vitellogenesis and parturial molt (Steel, 1980; Madhavan 
& Shribbs, 1981).

The highest ARF rate occurring in late summer, 
unlike in the nonurban area, where it took place in spring. 
Given the important role that females play in maintaining 
population stability and that their size is strongly related to 
fecundity (Araujo & Bond-Buckup, 2005; Quadros et al., 
2009; Sokolowicz & Araujo, 2013), this study suggests 
that the reproductive event is not negatively affected by 
human impact. In terms of percentage of ovigerous females, 
an overall comparison with the previous study (Quadros 
& Araujo, 2007) demonstrates an IRM similarity in both 
populations, with peaks in different months. The same 
applies to the frequency of mancae, with most of them 
collected in the summer, unlike the work of Quadros & 
Araujo (2007), in which 46% of mancae were sampled in 
the spring. The large mancae peak in February was expected 
as a result of a higher ARF density in January given the 
ovigerous females’ incubation period (Quadros et al., 
2009), as well as mancae absence after the reproductive 
period because the animals would be unable to survive 
the winter months (Araujo & Bond-Buckup, 2005). Due 
to the “undifferentiated” category, a lack of “younger” 
individuals was observed (i.e., the early stage of youth, 
when the animal is no longer at the manca stage) in the 
population for approximately four months (September–
December 2011), probably due to the absence of mancae 
in previous months.

Paoletti & Cantarino (2002), working with 
Trachelipus rathkii (Brandt, 1833), found a greater female 
prevalence in an impacted rural area than in preserved 
environments. This also occurred with terrestrial amphipods 
in newly colonized environments (Wildish, 1971). 
However, the sex ratio of terrestrial isopod populations may 
vary between populations and species (Dangerfield & 
Hassall, 1994). Even so, a juvenile female predominance 
was observed in 1- and 2-month-old isopods [according 
to the growth curve (Meinhardt et al., 2007) and life 
table (Quadros & Araujo, 2007)] in the population at 
the beginning of the winter (July 2011) and during the late 
summer (April 2012) in the impacted area. This pattern 
reflects the individuals’ growth time to reach adulthood and 
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sexual maturity for the reproduction period. Knowing that 
the reproductive ability first occurs at approximately 7.5 
months of age for this species (Quadros et al., 2009), and 
that the spring and summer egg production in this study 
were similar (productive beginning, followed by a decline), 
the females that derived from the first juvenile peak have a 
great chance of reproducing in the late spring and having 
their offspring born in the early summer. The April females 
would mature in late winter when environmental conditions 
are more favorable for reproduction, and their mancae 
would be released from their pouch in the beginning of 
the following spring. A second reproductive event could 
potentially occur in this latter case, although with a minimal 
chance, corroborating the B. glaber iteroparous pattern 
(Quadros & Araujo, 2007; Quadros et al., 2009). As 
reported by Quadros & Araujo (2007) for the natural 
environment, the population in this study also showed 
a low proportion of ovigerous females and low juvenile 
mortality, although individuals reached sexual maturity 
earlier in the impacted urban area.

The intra-marsupial population mortality rate of B. 
glaber in this study was 6.7%, which is high compared 
with those values observed for A. floridana of less than 
1% (Araujo & Bond-Buckup, 2005) and 0.8% for P. 
muscorum, between 0.9% and 2.7% for Burmoniscus 
ocellatus (Verhoeff, 1928), between 1.4% and 3.0% for 
Formosillo raffaelei (Arcangeli, 1927), and between 0.5% 
and 1% for Orodillo maculatus Arcangeli, 1952 (Ma et al., 
1991). Rates above 6%, as found for A. vulgare are high 
(Paris & Pitelka, 1962; Al-Dabbag & Block, 1981), even 
though they vary greatly between species, between different 
populations of the same species (Araujo & Bond-Buckup, 
2005), and between different environmental conditions 
(Hornung & Warburg, 1994). The population density of 
B. glaber is high irrespective the high marsupial mortality.

According to the present study, the population 
parameters presented in the monthly data obtained through 
an uninterrupted year of sampling suggest that B. glaber 
can tolerate habitat disturbance by surviving fragmentation 
and anthropogenic events despite being considered a 
K-strategist habitat specialist species.
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