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In polistine wasps, the periodicity of the foundation and
abandonment of colonies differs between species of tropical
and temperate climates (Gadagkar 1991; Reeve 1991). In
temperate areas, the colony cycle is synchronized with the
seasons, beginning in the middle of spring and finishing at
the end of autumn or beginning of winter (West-Eberhard
1969). In these conditions there is a period of inactivity that
extends from the abandonment of the colonies to the new
foundations, during which the wasps hibernate (Yoshikawa
1963). This period is characterized by the formation of ag-
gregations, which are initially constituted by males and later
by potentially reproductive females, which after they aban-
don the maternal nest, migrate to sheltered locations or old
abandoned nests (Spradbery 1973). In general, the mating of
the potentially reproductive females occurs in their own ag-
gregation, and during the winter (Yoshikawa 1963; Spradbery
1973).

In contrast, the colony cycle of social wasps in tropical
areas is relatively longer, occasionally more than a year
(Giannotti 1997). In these conditions, colonies are founded
and abandoned at any time of year (Gobbi & Zucchi 1980).
Thus, colonies in different stages of development can occur
in the same population in the same period, and this nesting
cycle pattern is termed asynchronous (Wilson 1971). How-

ever, under adverse climate conditions (e.g., low tempera-
tures in winter), the colony cycle of tropical wasps can be
occasionally interrupted, and show characteristics similar to
the cycle of temperate wasps (González et al. 2002; Tannure-
Nascimento et al. 2005; Gobbi et al. 2006).

In polistine wasps, the colonies are founded either inde-
pendently or swarms form (Jeanne 1980). In independent
foundations, one or more foundresses unaccompanied by work-
ers begin a new colony, which can occur either haplometrotic
or pleometrotic forms (Gadagkar 1991). Independent-foun-
dation species generally contains few individuals in the colony,
and the nests do not possess a covering envelope (Gadagkar
1991). This foundation pattern can be found in four genera of
Polistinae (Polistes, Mischocyttarus, Belonogaster, and
Parapolybia) and in some species of Ropalidia (Gadagkar
1991). The objective of this study was to describe in detail the
colony cycle of the social wasp Mischocyttarus consimilis
Zikán, 1949.

MATERIAL AND METHODS

Study site and climate characterization.The study was
conducted under field conditions in an area of approximately
two hectares on the campus of the Universidade Federal da
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RESUMO. Ciclo colonial da vespa social Mischocyttarus consimilis Zikán (Hymenoptera, Vespidae). Este estudo descreve alguns
aspectos do ciclo colonial da vespa social Neotropical Mischocyttarus consimilis, sendo realizado em condições de campo. Os
resultados desse estudo mostraram que o ciclo colonial em M. consimilis é anual, bem como assincrônico em relação aos meses do
ano. Em geral, as colônias permanecem em atividade por aproximadamente oito meses. Os abandonos de colônia estão associados
principalmente a causas naturais, e são mais freqüentes na fase colonial de pré-emergência. Os ninhos são estabelecidos preferen-
cialmente em construções humanas, especialmente em locais protegidos da incidência direta de luz solar e água da chuva. Fundações
de colônia ocorrem por uma ou outra forma haplometrose ou pleometrose, sendo a primeira predominante.
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Grande Dourados, in the municipal district of Dourados
(22º13’16”S; 54º48’20” W), state of Mato Grosso do Sul in
central-western Brazil. The study area is characterized by
intense movement of people and sparse vegetation among
the buildings. The climate of this region, according to Zavatini
(1992), is humid subtropical, with higher precipitation and
temperatures in September through February (Warm-Rainy
Season), and less precipitation and mild temperatures in
March through August (Cold-Dry Season). The climate data
were obtained from the Embrapa meteorological station in
the Dourados district.

Colonial phenology. The colonial phenology was stud-
ied for one year, during which a total of 94 colonies were
observed. The foundations and abandonments of colonies
were determined through weekly censuses in the study area,
from September 2007 through August 2008. Most of the colo-
nies were observed from their foundation until they were
abandoned. We collected data on established colonies three
times a week on designated days.

We considered “foundation” to be the period from the
construction of the petiole until the first egg was laid, “activ-
ity” the period from the first egg laid until the declining
colony stage, and “abandonment” when the last wasp left the
nest. The reasons for the abandonment of a colony were as-
sessed, and were assigned to “natural causes” if the nest was
complete in the nesting site, “human action” if the nest was
totally removed from the nesting site and “predation” if the
nest was partly destroyed or if ants were occupying it. The
term “natural causes” was only used for nests that were aban-
doned for no apparent reason and that were monitored
rigorously.

Duration of the colony stage. The duration of the colony
stage and the densities of adults and immatures were deter-
mined by daily monitoring of each colony, from June 2007
through July 2008. The colony stage and sub-stage were de-
fined according to Jeanne (1972), as “pre-emergence stage”
from the foundation of the nest to the emergence of the first
imago; “egg sub-stage” from the first egg laid to the appear-
ance of the first larva; “larval sub-stage” from the appearance
of the first larva to the formation of the first pupa; “pupal
sub-stage” from the formation of the first pupa to the emer-
gence of the first imago; “post-emergence stage” from the
emergence of the first imago to the beginning of the colony
decline and “declining stage” from the beginning of irrevers-
ible reduction of the numbers of immatures to the total
abandonment of the nest.

Foundation patterns. The foundation pattern and the
colony success were observed for 59 colonies. We determined
the pattern of colony foundation considering the “substrate”
used to attach the nest and the “number of females” that par-
ticipated in the foundation stage of the colony. We considered
that the colony was a success when it reached at least the post-
emergence stage, i.e., produced at least one adult individual.

Statistical analysis. Correlation analysis was used to
evaluate if climate variables (air temperature and relative
humidity) influenced the numbers of foundations and aban-

donments. The variable was considered significant when the
p-values were less than 0.05. The software utilized was
SYSTAT 12®.

RESULTS AND DISCUSSION

Colonial phenology. Richards (1978) mentioned that M.
consimilis was restricted to Paraguay, and therefore the
present report constitutes the first record for the species in
Brazil. Our data showed that colonies of M. consimilis are
founded throughout the year. The highest and lowest founda-
tion frequencies were, respectively, in August (16%), the
beginning of the rainy season; and in May (2%), the middle
of the dry season (Fig. 1). Similarly, abandonments were
common during the entire year, being most frequent in No-
vember (14%), moderate in the rainy season, and least
frequent in June (2%), in the middle of the dry season (Fig.
1). The nesting cycle was asynchronous in respect to the
months of the year, and colonies in different stages occurred
simultaneously in the population at any time of the year. This
regular siting of new colonies by M. consimilis is a common
condition in wasps of tropical regions, because in these con-
ditions the clime does not restrict the activity of the colonies
(Jeanne 1972; Gobbi & Zucchi 1980). Another factor that
favors nesting cycle asynchrony in tropical wasps is the con-
stant presence of males in the population, which allows the
fertilization of reproductive females during the entire year
(Hunt 1999). Data from other studies with conspecific tropi-
cal wasps, for instance M. drewseni (de Saussure, 1854)
(Jeanne 1972; Penna et al. 2007), M. mastigophorus Richards,
1978 (O’Donnell & Joyce 2001), M. cassununga (von Ihering,
1903) (Poltronieri & Rodrigues 1976), and M. cerberus styx
Richards, 1940 (Giannotti 1998) are congruent with the
colony asynchrony shown by M. consimilis.
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Fig. 1. Frequency of foundation, activity, and abandonments for 94 colo-
nies of Mischocyttarus consimilis, from September 2007 through August
2008.

Our results also showed that temperature significantly
influenced the number of abandonments (r = 0.86; p < 0.01;
n = 12). However, temperature did not influence the number
of foundations (r = 0.62; p = 0.19; n = 12). The relative hu-
midity did not significantly influence either the number of
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foundations (r = 0.42; p = 0.56; n = 12) or the number of
abandonments (r = 0.67; p = 0.13; n = 12). These data sug-
gest that constancy of foundation and abandonment of
colonies is associated with slight climate variation during
the year, leading to the nesting cycle asynchrony. West-
Eberhard (1969), studying wasps of temperate regions,
observed that the abandonments in those regions were moti-
vated mainly by the negative variation of temperature. Our
data suggest that abandonments in warmer periods may be
exceptional for tropical species. In any event, these data taken
together strongly support the effect of temperature variation
as the main environmental factor associated with colony aban-
donment in social wasps, in both temperate and tropical
regions.

The main reasons for the abandonments were natural
causes (63%), human action (21%), and predation (16%)
(Table I). The abandonments showed a frequency of 51% in
the pre-emergence, 33% in the post-emergence, and 16% in
the declining stage (Table I). Abandonments because of pre-
dation were uncommon, but were more frequent in
pre-emerging or declining colonies, and occurred when these
contained, soon before they were abandoned, a mean of 19.7
± 15.1 cells and 1.5 ± 1.0 adults (Table I). In the abandon-
ments from natural causes, the colonies contained a mean of
37.2 ± 48.2 cells and 1.6 ± 1.1 adults (Table I). Considering
the colony stage, the abandoned colonies contained on aver-
age 13.1 ± 10.1 cells and 1.3 ± 0.8 adults in the pre-emergence,
29.9 ± 18.2 cells and 1.6 ± 0.6 adults in the post-emergence,
and 110.1 ± 48.6 cells and 3.2 ± 1.4 adults in the declining
stage (Table I). The abandonments motivated by predation
occurred mainly because of attacks by ants. According to
Jeanne (1975) and Downing (1991), ants are the main preda-
tors of social wasps that build petioled nests without an
envelope.

Duration of the colony stage and density of broods and
adults. The complete colony cycle of M. consimilis had a
mean duration of 234.9 days (Table II); however, some ex-
ceptional colonies remained active for more than one year
(personal observation). This duration is similar to the eight
months reported by Litte (1977) for M. mexicanus (de
Saussure, 1854) and by Litte (1979) for M. flavitarsis (de

Saussure, 1854), both species of temperate areas, and longer
than the 160 days reported by Jeanne (1972) for M. drewseni
as well as the 181 days reported by Gobbi and Simões (1988)
for M. cassununga, both tropical species.

The mean duration of the pre-emergence stage in M.
consimilis was 66.6 days. The egg, larval, and pupal sub-stages
had mean durations of 14.0 ± 5.2, 31.7 ± 10.4, and 22.1 ± 5.3
days respectively (Table II). The duration of the pre-emergence
stage was shorter than the 73.5 days described by Giannotti
(1998) for M. cerberus styx. In detail, we observed that the
pre-emergence stage in pleometrotic foundations was longer
than the haplometrotic. In pleometrosis the foundation phase
was marked by antagonistic behaviors among the foundresses
until the establishment dominance. Our results showed that in
the pre-emergence stage, each colony contained 2.1 ± 1.6
adults, and the immature were composed of 51% eggs, 36%
larvae, and 13% pupae, occupying 91% of the comb (Table
III). In this stage, the nests contained 20.6 cells on average
(Table III).

The post-emergence stage comprised most of the colo-
nial cycle, lasting on average 148.6 ± 70.5 days (Table II). In
this stage, the colonies had a mean of 6.4 ± 4.5 adults, and
the immatures comprised 36% eggs, 50% larvae, and 14%
pupae, occupying 93% of the comb (Table III). In this stage,
the nests contained a mean of 65.1 cells (Table III). The du-
ration of the post-emergence stage in M. consimilis was less
than the 182.8 days reported by Giannotti (1998) for M.
cerberus styx. The post-emergence stage in M. consimilis was

Table I. Frequency of abandonments during the different colony stages and the main causes, and the number of cells and adults present in the nest soon
before colonies of Mischocyttarus consimilis were abandoned (Mean ± SD).

Causes Stage

Predation Human action Natural causes Pre-emergence Post-emergence Declining

Frequency (%) 16 21 63 51 33 16

Numbers of cells 19.7 ± 15.1 41.7 ± 35.2 37.2 ± 48.2 13.1 ± 10.1 29.9 ± 18.2 110.1 ± 48.6

(7 – 52) (8 – 100) (4 – 215) (4 – 44) (8 – 70) (52 – 215)

n = 9 n = 8 n = 30 n = 25 n = 14 n = 8

Numbers of adults 1.5 ± 1.0 2.5 ± 0.9 1.6 ± 1.1 1.3 ± 0.8 1.6 ± 0.6 3.2 ± 1.4

(1 – 4) (1 – 4) (1 – 5) (1 – 4) (1 – 3) (1 – 5)

n = 9 n = 8 n = 30 n = 25 n = 14 n = 8

Table II. Duration of the colony developmental stages and sub-stages in
Mischocyttarus consimilis (Mean ± SD).

Pre-emergence
Post-emergence Declining

Egg Larva Pupa

Duration
(Days)

14.0 ± 5.2 31.7 ± 10.4 22.1 ± 5.3 148.6 ± 70.5 18.5 ± 9.8

(9 – 22) (14 – 46) (14 – 28) (72 – 211) (8 – 30)

n = 7 n = 7 n = 7 n = 3 n = 4

66.6

234.9
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marked by accentuated growth of the colony, adding cells as
well as producing adults. The first individuals produced were
always females, precisely workers that were destined for the
maintenance and defense of the colony. The few males seen
in this study generally emerged at the end of the post-emer-
gence stage, when the colonies contained a high density of
adults. In this stage, the few cells that did not contain
immatures were located on the periphery of the comb and
were used mainly for nectar storage.

The declining stage had a mean duration of 18.5 ± 9.8
days (Table II). The duration of this stage was less than the
23.1 days reported by Giannotti (1998) for M. cerberus styx.
In this stage, the colonies contained 5.0 ± 5.6 adults, and the
immatures consisted of 34% eggs, 49% larvae, and 17% pu-
pae, occupying 50% of the comb (Table III). In addition, the
cells that did not contain immatures generally remained
empty. In this stage, the nests contained a mean of 74.2 cells
(Table III). As shown by West-Eberhard (1969) for Polistes,
the declining stage was characterized by the addition of few
or no cells to the comb, and an irreversible reduction in the
numbers of adults and immatures in the colony, as well as
progressive dysfunction of the social organization of the
colony before the abandonment of the nest.

Foundation patterns and colony success. The data this
study showed that the foundation of colonies in M. consimilis
can be either haplometrotic or pleometrotic form, although
haplometrosis predominated throughout the year. In
pleometrosis, the number of foundresses ranged from two
(17%) to six (2%), these being the most and least frequent
numbers respectively (Fig. 2A). Foundations with five fe-
males were unrecorded. The success of the colonies initiated
by a single female was 44%, and that of colonies initiated by
more than two females was always above 50% (Fig. 2A).
The success rate for colonies founded by four or six females
was 100% (Fig. 2A). The predominance of haplometrotic

foundation shown for M. consimilis was different from that
described by Itô (1984) for M. angulatus Richards, 1945 and
M. basimacula (Cameron, 1906). In the pleometrotic foun-
dations, the association of females occurred in most cases
after a female had begun the nest. In colonies in which the
association occurred after the foundation, the queen was as a
rule the founders that began the nest. The queen in the
pleometrotic foundation was established mainly by differen-
tial oophagies.

There was no relationship between the pattern of colony
foundation and the success of the colony; contradictorily,
haplometrotic foundation was the more common and the less
successful. It could be hypothesized that because of the need
for physical combat for establishment of dominance in
pleometrotic foundations, the haplometrotic foundation appears
to be selected. The haplometrotic foundation could be pre-
ferred initially to preserve the physical integrity of the
foundress, and to increase the chance of success of the colony.
However, the haplometrotic foundation is more susceptible to
the attack of predators (Gamboa 1978; Gamboa et al. 1992;
Ito & Itioka 2008). Thus, the haplometrotic foundation would
be selected only if the predation rate is low in a population
(Gamboa et al. 1992; Liebert et al. 2005; Tibbetts & Reeve
2003). Therefore, it is suggested that the decision for either
haplo- or pleometrosis foundation is closely associated with
the surrounding predation rate. Although it needs to be further
explored, this hypothesis seems to be valid for M. consimilis,
because during the study period there were a concomitant low
predation rate and a preference for solitary foundation.

All of the colonies observed were found on human-made
structures, especially in locations protected from direct sun-
light and rain. Overall, 46% of the nests were located on metal
structures, 49% on concrete, and 5% on asbestos tiles (Fig.
2B). The success rate was 67% on asbestos tiles, 66% on
concrete, and 59% on metal structures (Fig. 2B). Although

Table III. Frequency of occupation of cells by immatures, and number of adults in the different colony stages in colonies of Mischocyttarus consimilis
(Mean ± SD).

Immature Cell
Adult

Egg Larva Pupa Occupied Empty

Pre–emergence stage Frequency (%) 51 36 13 91 9 –

Number 9.6 ± 8.9 6.7 ± 4.6 2.3 ± 2.4 18.7 ± 13.5 1.9 ± 2.2 2.7 ± 1.6

(1 – 29) (1 – 18) (1 – 8) (5 – 47) (0 – 6) (1 – 7)

n = 11 n = 11 n = 11 n = 11 n = 11 n = 11

Post–emergence stage Frequency (%) 36 50 14 93 7 –

Number 22.0 ± 9.0 31.2 ± 22.1 8.5 ± 5.7 60.6 ± 28.8 4.4 ± 4.7 6.4 ± 4.5

(7 – 35) (12 – 85) (3 – 17) (23 – 123) (0 – 11) (2 – 16)

n = 9 n = 9 n = 9 n = 9 n = 9 n = 9

Declining stage Frequency (%) 34 49 17 50 50 –

Number 12.5 ± 5.1 17.7 ± 13.8 6.2 ± 9.1 37.2 ± 27.4 37.0 ± 28.4 5.0 ± 5.6

(5 – 16) (8 – 38) (1 – 20) (15 – 77) (19 – 79) (1 – 13)

n = 4 n = 4 n = 4 n = 4 n = 4 n = 4
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asbestos tiles were equally abundant in the study location,
there was a certain preference for foundation on metal struc-
tures and concrete. The low number of foundations on
asbestos tiles can be explained partly by the exposure of most
of the tiles to the sun, which, depending on the degree of
shade, provided unfavorable physical conditions for the main-
tenance of colonies; all the successful colonies established
on tiles were partly protected from direct sunlight. This sug-
gests that the places selected for nesting are necessarily those
that provide better climate conditions.
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