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In a study carried out on Microstigmus thripoctenus on Barro Colorado
Island (Republic of Panama) between March and May 1998, 29 active nests
were located. The nests contained between one and seven cells, with one (fe-
male) to six (three females and three males) adults. Using simple manipula-
tions in which wasps were offered a choice between experimentally emptied
“foreign” nests and their own nest when the adults were away, it was observed
that returning adults were able to recognize their own nest. Foreign nests were
always rejected by females coming from nests with a single adult, whereas
individuals from nests with several adults in five of seven cases did accept the
foreign nests, continuing their normal activities in them, without destroying
their contents. Adopted foreign nests were inspected at a higher rate following
adoption. Nests containing several adults tended to remain longer on leaves
supporting them, and their external surfaces were inspected more frequently
and longer than those of nests containing only one occupant. Nests are not
associated with any particular plant and were found attached to leaves of 19
species of understory plants.
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INTRODUCTION

Microstigmus Ducke is a Neotropical genus (Costa Rica to Paraguay) that
includes 29 species (Richards, 1972; Antropov, 1992; Melo, 1992; Melo and
Evans, 1993; Matthews, 1996; Melo and Matthews, 1997) of small wasps
(2–4 mm) whose females capture Collembola, Homoptera Cicadellidae, or
Thysanoptera to feed their larvae. Within the family, it is a peculiar genus be-
cause the females of most species use plant fibers or particles intermingled
within a silky matrix to construct pedunculated nests, which may be sus-
pended under the leaves of different plants or under other substrates (West
Eberhard, 1977; Matthews, 1991). It is the only genus of the Crabronidae
in which unquestionable evidence of eusociality has been found (Matthews,
1968; Ross and Matthews, 1989; Matthews, 1991), although another two re-
lated genera, Arpactophilus Smith and Spilomena Shuckard, might also in-
clude eusocial species (Matthews and Naumann, 1988; McCorquodale and
Naumann, 1988; Melo, 2000).

Microstigmus comes Krombein is the best known species of the genus.
The nests are shared by up to 18 adult specimens of both sexes and the
females cooperate in its provisioning, cleaning, and defense. The delicate
nature of the nests and the way in which they are attached to their supports
make them highly vulnerable to atmospheric phenomena, and strong rains
and winds could be the main causes of their disappearance (Matthews, 1968,
1991; Matthews and Starr, 1984). Their mean duration, in a population in
Costa Rica, was 3.7 months, although some nests remained active for up to
20 months. The nests may be constructed either by a single founding female
or by several cooperating females. In the latter case, the process is faster, the
probability of the nest disappearing in the earlier stages (when it is more vul-
nerable) being decreased (Matthews, 1991). One characteristic feature of the
nests of this species is that all the material necessary for their construction is
collected prior to beginning it (Matthews and Starr, 1984). This is in contrast
to what happens in the case of Microstigmus myersi Turner, where the nests
are expanded in size and shape as they harbor more occupants. The latter
species is characteristic since its nests lack a pedicel and have their cells
in the vertical position, with the opening at the bottom, determining the
existence of certain adaptations (Melo and Campos, 1993). Data concern-
ing the nesting biology of the other species of Microstigmus are scanty or
lacking.

Although the appearance of eusociality in Microstigmus is indepen-
dent of its acquisition by other groups of Apoidea (Wilson, 1971; Ross and
Matthews, 1989), studies on the biology of species in this genus could help
clarify the selective pressures that may have affected the development of
eusociality in different hymenopteran groups.
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Here we study the nesting biology of Microstigmus thripoctemus
Richards, 1970 on Barro Colorado Island in Panama and investigate the
nest recognition ability of these wasps. Matthews (1970) has previously re-
ported the structure and contents of two nests, together with some data on
the biology of this species.

METHODS

Fieldwork was carried out on Barro Colorado Island (Republic of
Panama) from mid-March to the end of May 1998; during this period three
or four field trips to the study site were made each week. Fifty-four nests of
Microstigmus thripoctenus were located and marked, in an area of approxi-
mately 1 km2 situated in the northeastern part of the island, close to the paths
that lead away from the Smithsonian Tropical Research Institution biolog-
ical station. Nests were marked by tying a labeled ribbon on the branch to
which the supporting leaf was appended. The following was recorded: num-
ber of cells, presence of adults, height of the nest above ground, and length of
pedicel, identity and height of supporting plant. Labeled nests were visited
periodically to determine wasp activity and status.

The number of nest cells in each nest could be inferred by counting the
number of protuberances in the bottom part as observed from the outside
(each protuberence corresponds to one cell); also later dissections revealed
complete agreement between the number of cells inferred and the actual
numbers. To determine whether nests were occupied or not, they were gently
touched; when the nest was occupied, handling typically elicited the exit of
one or two wasps, which briefly ran around the external surface and then
returned to the inside. If after handling and an observation period of 45 min
(during which the nest was repeatedly inspected with an ophthalmoscope),
no activity was observed, it was concluded that the nest was inactive.

Many of the nests were collected when it was raining, when presumably
all the adults were inside. Other nests were collected at the end of an obser-
vation period lasting the whole day (0845/0930–1430/1500). For these nests
it was generally possible to infer the number of adults (although not their
sex) from the observational data.

To investigate the ability of these wasps to recognize their nest or to
accept foreign nests, a simple experiment was performed. An active nest
(designated A) and its attachment pedicel were removed from their original
position by 2.5–3.5 cm (closer to or more distant from the petiole of the same
leaf). Another nest of the same species from a different plant (called B), from
which the adults had been removed, was placed at the same distance from
the original attachment point of the first nest but on the other end of the
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leaf. Nest B had remained occupied up to 12–24 h before manipulation, but
during this time—and since the adults had been removed—it contained only
cells with prey, larvae, and/or pupae. This protocol minimized the loss of any
odors left by the adults in or on the nests. Both nests were attached to the
leaf by their pedicel with plasticine.

Prior to the manipulation, nest A was observed for 45 min to estimate
the number of adults and their activity pattern. The manipulations were
carried out when the occupant(s) of nest A had left the nest, such that upon
its(their) return two nests would be found (nest A and a foreign nest, B)
attached to the leaf where there had initially been only one nest (A). In
these experiments, we recorded whether the wasps landed on their own nest
(A) on returning or on the one offered after the manipulation (B). We also
measured the time during which the individuals remained on the nest before
entering it (which could be considered as the recognition time) and whether
they accepted the nest with which they first made contact (i.e., whether they
would remain in it and initiate normal activity). So that observations would
be independent, we considered only the first contact of the wasps with one
of the two nests and did not count any later contacts.

When a wasp that had accepted a nest left it again, the nests were
further manipulated, exchanging the positions they occupied on the leaf.
This manipulation was done to see whether the wasps were able to recognize
their own nests (A) and whether they would occupy their own nest or the
foreign one (B). These manipulations were then repeated to rule out the
possible influence of factors such as the proximity of the nest to the leaf
petiole or the number of cells of the nest in the choice of the nest to be
occupied.

Once the manipulations had been completed, the nests were removed.
Nest B was opened to record the contents, whereas nest A was usually em-
ployed for the next manipulation after removing the adults. All nests were ul-
timately opened and their contents recorded. Some females were preserved
in Kahle’s solution and dissected later to examine the degree of development
of oocytes and the spermathecal contents.

Statistical analyses were done in STATISTICA 4.5 (StatSoft, Inc.).

RESULTS

Description and Location of the Nests

The nests of M. thripoctenus (see Matthews, 1970) have a rough external
appearance and are brownish-grey. They are constructed of small wood frag-
ments (0.25–1.30 mm in diameter), probably obtained from tree trunks. The
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fragments are held together with a silky secretion (see Melo, 1997), which
also lines the inner part of the nest (which is almost smooth) and which is
also visible on the pedicel joining the nest to the substrate to which it is
attached.

Of the 54 nests located during approximately 150 h of searching, 51
(94%) were attached to the underside of the leaves of different plant species,
whereas only 3 (6%) were attached to the wire-mesh cover of an old build-
ing window. The plants used as supports belonged to 17 species of lianas,
bushes, and trees. The plant species on which the most nests were found
were Desmopsis panamensis (Rob.) Saff. (Annonaceae) (11 nests), Tonte-
lea richardii (Peyr.) A. C. Smith (Hippocrataceae) (7 nests), Sorecea affinis
Hemsl. (Moraceae) (6 nests), and Doliocarpus olivaceus Sprague & L. O.
Wms. ex Standl. (Dilleniaceae) (5 nests).

Twenty-nine of the 54 nests discovered were occupied and were being
actively provisioned at the time of collection, while the rest (25) were empty
or abandoned. Because not all the nests were located or collected at the same
time, it was not possible to establish their age. However, there was indirect
evidence in the sense that occupied nests rarely fall (i.e., disappear) from the
leaves to which they are attached, whereas those that are not occupied tend
to disappear at a higher frequency, probably as a result of atmospheric fac-
tors (rain, wind, etc.). Thus, of the 17 nests that disappeared during the study
period, only 5 were occupied, while the other 12 were empty; additionally,
of the 29 occupied nests, only 5 were lost (fell from the leaf). Of the unoc-
cupied nests (n = 25), 13 were collected and 12 disappeared. It therefore
seems that the persistence of nests on the host plant differs as a function
of whether or not the nests are occupied (χ2 = 4.55, 0.05 > P > 0.02,
df = 1).

Among the occupied nests (n = 29), the average number of cells
(mean = 4.0 cells per nest; n = 24) was higher than in the nests that had
disappeared (mean = 2.6 cells per nest; n = 5), although differences are
not statistically significant (Mann–Whitney U test: z = 1.64, P = 0.10).
Additionally, the mean number of cells in the empty or abandoned nests
(mean = 3.2; n = 25) was slightly lower than that of the occupied nests
(mean = 3.7; n = 29), although, again, differences were not significant
(t = 1.27, P = 0.21, df = 53).

The height at which the nests were attached to their supports varied
between 31 and 253 cm (mean = 148.3 cm; n = 48) (Fig. 1). Thirty-three of
the 48 nests studied (69%) were constructed on the upper third of the plants.
Only once were two nests found on the same plant, although on different
leaves.

The pedicel of the nests is straight and is attached to the underside of
leaves by radial silky filaments. Usually (in 25 of the 33 cases observed),
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Fig. 1. Height of the point at which the nests of Microstigmus thripoctemus were attached to
the plant (n = 48).

the attachment was on the central vein of the leaf. Pedicel length varied
between 12 and 50 mm (mean = 3.2 mm; n = 20). To ascertain if the height
at which the nests were attached had any influence on the length of the
pedicel, we analyzed the correlation of these two measures. Although there
was a trend toward shorter pedicels for nests attached at great heights, the
measures were independent (r = −0.254; n = 20; P = 0.28).

The nest bag length was 7.7–11.2 mm (mean = 9.72 mm; n = 25)
and the maximum width was 3.6–8.7 mm (mean = 5.43 mm; n = 24). The
entrance (diameter = 1.28–2.2 mm; mean = 1.75 mm; n = 18) was located
on the upper part, below the insertion of the pedicel. In some cases its upper
rim slightly projected over the opening. The nests had 1–7 cells in the lower
portion (mean = 3.5 cells; n = 55), recognizable from the outside by distinct
protuberances. These cells (3.58×2.19 mm; n = 35) were arranged vertically,
with the opening facing upward.

Apparently, the number of cells in a nest increases progressively over
time. In 3 of the 24 occupied nests, an increase in this number was observed
on successive visits; one nest increased from two to four cells in 5 days and in
two others an increase of one cell was observed. The number of females per
nest was positively correlated with the number of cells (r = 0.672; n = 24;
P < 0.001); however, nests with four or fewer cells (n = 14) harbored only
one female (Fig. 2). Of the 24 nests found with adults, 15 contained only one
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Fig. 2. Relationship between the number of cells in the nests and the number of females
present for Microstigmus thripoctemus (n = 24).

female, with the number of cells ranging between 1 and 5 (mean = 3.0); the
remaining 9 nests contained at least two adults and had between 3 and 7 cells
(mean = 5.6) (Fig. 3). The differences in the number of cells between the
nests with one adult (a female) and the nests with several adults were highly
significant (Mann–Whitney U test; z= 3.441, P < 0.001); the differences in
the number of cells among the nests with one, two, or three females were
also highly significant (Kruskal–Wallis test = 11.47, P < 0.01; df = 2).

Cell Contents

Contents of 20 active nests and the numbers of associated adults are
shown in Table I.

Females capture nymphs of Thysanoptera 0.29–0.91 mm in length
(mean = 0.58 mm; n = 7) to feed their larvae. In two cells dissected,
which were completely provisioned and contained a wasp egg, the num-
ber of prey was 72 and 92, respectively. The prey formed a compact mass,
suspended from the walls of the cell in a net of intermingled silk fibers. The
egg (1 = 0.91–0.95 mm, w = 0.29–0.30 mm; n = 2) is laid on the mass of
prey, and, on hatching, the larva consumes the prey, always suspended in the
silky net, in such a way that usually neither larva nor prey contacts the walls
or floor of the cell.
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Fig. 3. Number of males and females in the nests (n = 24)
of Microstigmus thripoctenus as a function of the number of
existing cells. Frequencies higher than one are specified.

The cells containing larvae are closed with a loose matrix of intermingled
silk fibers. Cells containing pupae have more complex coverings and, in some
cases, contain plant particles like those used in nest construction. Both the
larvae and the prepupae are oriented with their heads pointing downward
and their anuses toward the cell opening. The fecal remains of the larvae, the
exuvia and, in some cases, plant particles that have become detached from
the walls of the nests are removed to the exterior by the adults.

Table I. Contents of 20 Active M. thripoctenus Nests from Berro Colorado Island

No. of cells with

Adults PupaeNo. Empty Prey Egg +
cells cells only prey Larvae Prepupae Parasites

Total 11 29 79 28 11 3 11 8 5 11 2
Mean per nest 0.55 1.45 3.95 1.40 0.55 0.15 0.55 0.40 0.25 0.55 0.10

% (100) 35 14 4 14 10 6 14 3
% referring to occupied 21 6 22 16 10 21 4

cells (51)
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The nests studied contained from one (one female) to six (three females
and three males) adults. Although some nests were occupied by more than
one female, on no occasion were two cells in identical stages of development
detected in the same nest. The sex ratio was 2.6 F:1 M for the adults obtained
in the nests and 2.2 F:1 M for the pupae.

Four females were dissected to check the development of oocytes and
the possible presence of sperm in the spermatheca. Two of the dissected
females, from the same nest, had oocytes in different stages of matura-
tion, the largest oocyte (l = 0.59 mm) of the smallest female (intertegu-
lar distance = 0.61 mm) being more developed than the largest oocyte
(l = 0.21 mm) of the largest female (intertegular distance = 0.70 mm).
It was not possible to confirm the presence of sperm in the spermatheca.
The other two females belonged to nests with a single occupant. In one of
these females (intertegular distance = 0.59 mm), two oocytes of medium
size were found (they could not be measured) together with a spermatheca
with sperm. In the last female (intertegular distance = 0.51 mm) the largest
oocyte measured 0.21 mm.

Only two cells were parasitized. In a nest with five cells, one included a
Braconidae pupa, and in another nest with four cells, a larva of Pteromalidae
was found.

Adult Behavior

Adult activity was generally similar to that reported by Matthews (1968)
for Microstigmus comes and included departures in search of prey or materi-
als for nest construction and adult maintenance “inspection” walks outside
the nest.

Before leaving the nest, in 41% of the 107 cases observed the adults
remained resting on the nest for 1–4 s (mean = 1.8 s; n = 44) or (21%)
made a brief inspection walk around the nest, lasting 3–42 s (mean = 12.7 s;
n = 22). On 38% of the occasions, the wasp left the nest directly from
the entrance. “Orientation flights,” performed before leaving the nest area,
were observed on only 12% of the occasions (n = 107). However, when the
nests had been handled, displacing them from their original positions and
placing another one on the same leaf, the orientation flights (mean = 3.9 s,
range = 1–7 s; n = 14) were significantly more frequent (although not of
greater duration), occurring in 14 (56%) of the 25 flights observed (binomial
test, P < 0.001, N = 25; proportions tested, Pa (no orientation flight) =
0.12, Pb = 0.88).

On returning to the nest, the wasp remained on the outside for 1–6 s
(mean = 2.0 s; n = 51) before entering it. In the cases in which prey was
seen, and when the provisioning flights were continuous (i.e., not interrupted
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by other maintenance activities), the time that the wasp remained in the nest
between foraging trips ranged from 9 to 285 s (mean = 100 s; n = 29).

The inspection walks outside the nest were intercalated between periods
in which the wasps remained in the nests or immediately before starting the
flight. Their durations varied (mean = 10.0 s, range = 2–58 s, n = 96,
for the nonhandled nests), and they were performed on the surface of the
nest and pedicel. According to Matthews (1968), the function of these could
be to detect possible parasites and eject them from the surface of the nest.
Comparison of data from observations of 12 nests, 7 of them occupied by one
adult (778 min of observation) and 5 occupied by three or more individuals
(311 min of observation), showed that both the mean number of inspection
walks per minute (0.08/min in nests with one adult, 0.13/min for nests with
more than one individual; Mann–Whitney U test, z= 1.14, P = 0.254) and
the duration of these walks (mean = 9.48 s, n = 62, for nests with one adult;
mean = 11.03 s, n = 39, for nests with more than one adult; z = 0.545,
P = 0.586) were higher in nests with more than one individual. Although
neither difference was significant, combining the two variables one finds that
multiadult nests received more frequent monitoring than nests containing
only a single female (2.31% of the time for multiadult nests versus only
1.26% of the time for single-adult nests).

The “maintenance” activities carried out by the adults included nest
cleaning and its repair or conditioning. Cleaning was performed both inside
and outside. The wasp would remove the particle to be thrown out with its
mandibles and, outside the nest, would raise the anterior part of its body, sup-
ported only on legs II and III, and then release the particle. The discarded
materials included fecal remains and larval exuvia, as well as plant frag-
ments, probably detached from the inner walls of the nest. Wasps accepting
manipulated nests from which adults had been removed 12–24 h beforehand
frequently left the nest on “cleaning” errands, often removing fecal remains
and different types of particles. However, we never observed the removal of
larvae or pupae from nests by adults that, after the manipulation, occupied
a nest that was not their own.

Occasionally during nest maintenance females performed movements
with the gaster, using its terminal portion to press down on the nest and
on the pedicel. The existence of setae associated with silk-producing glands
on the terminal part of the gaster of females of the genus Microstigmus
(Matthews, 1968; Melo, 1997) suggests that the movements observed were
related to the application of silk to the nest surface, the pedicel, and the
point of attachment between the pedicel and the leaf. Interspersed among
the gaster movements, wasps frequently pecked at the nest surface with their
mandibles, perhaps to place or manipulate the particles forming the cover
of the nest and to remove unsuitable fragments.



P1: IZO

Journal of Insect Behavior [joib] pp806-joir-462147 March 10, 2003 10:13 Style file version Feb 08, 2000

Nesting Biology of Microstigmus thripoctenus 59

Manipulations

The number of first contacts with the wasps’ own nests (A) (n = 7)
was lower than that observed for foreign nests (B) (n = 11), although the
differences were not significant (χ2 = 0.889, P > 0.3, df = 1). Nor was there
any effect derived from the actual location of nests on the leaf (closer to or
more distant from the leaf petiole) (χ2 = 3.56, 0.1 > P > 0.05, df = 1).
Furthermore, the number of first contacts with the larger nest (n = 6) was
similar to that of contacts established with the smaller nest (n = 5).

Once the wasp had landed on one of the two nests offered, it remained
on the outside for a few seconds before entering the nest or flying again and
going to the other nest. When the wasp contacted its own nest (A) after this
had been manipulated, the time it remained on the outside before entering
it (mean = 2.6 s, SD = 1.3 s; n = 16) was longer than that measured for
wasps when they were returning to unmanipulated nests (mean = 2.0 s,
SD = 1.1 s; n = 51), although the observed differences were not significant
(t = 1.73, P = 0.09, df = 65). Despite this, when the wasp first contacted
nest B, the time it remained on the outside (mean = 11.8 s, SD = 12.0 s;
n = 21) was significantly longer than that observed for the contacts with
nest A (Mann–Whitney U test, z= 3.78, P < 0.001).

Each time contact was made on nest A (n = 7) the wasp entered it.
However, of the 11 occasions on which the wasps landed first on nest B,
only 5 entered the nest; on another 5 occasions they started flight again,
landed on nest A, and entered it; finally, one of the wasps landed on nest B
twice and then flew away and was not seen again. Thus, although a greater
number of contacts with nest B was observed (n = 11), the number of
entries into nest A (n = 12) was greater than that into nest B (n = 5).
While differences between the number of entries into A and into B were not
significant (binomial test, p = 0.143; n = 17), the contat–entry behavioral
sequence was significantly different depending on which nest was contacted
first (Fisher exact test, P < 0.05; n = 17). A first contact with the wasp’s
own nest (A) was always followed by entry, whereas if the first contact was
made with nest B, the wasp subsequently entered it less than half the time.

Considering the wasps coming from nests with a single occupant sep-
arately, which were in all cases females (n = 6), although the number of
contacts with nests A and B was similar (n = 3), all entries occurred only
in A (n = 6). Those females initially landing on the foreign nest moved to
their own nest and entered it without entering the foreign nest (binomial
test, P < 0.05; n = 6). In the case of wasps (males and females) from nests
with several occupants (n = 11), four first contacted A and entered it, and
seven first contacted B and five entered it, while two rejected it but then
went to nest A. In the latter case, neither the number of entries in A or
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B nor the contact–entry behavioral sequence differed significantly (Fisher
exact test, P > 0.05; n = 11). Despite the low number of observations, the
analysis suggests that the wasps from nests with several individuals accept
foreign nests with greater ease than wasps from nests with a single occupant.
Excluding male wasps, the behavior displayed by females from nests with
several occupants was the same (Fisher exact test, P > 0.05; n = 7).

When the wasp departed the nests after the first manipulation, nest
positions were switched. The aim of this was to determine whether the wasp
could visually locate the nest it had left. Results showed that the wasps
displayed a significant preference for the nest occupying a position on the
leaf similar to that of the nest that they had left the last time (χ2 = 11.64,
P < 0.001, df = 1). In other words, the wasps tended to return to the place
they had left; in 15 of 17 cases in which the wasp had left the nest located
closest to the petiole of the leaf, it entered the nest occupying the same
position even though the nests had been exchanged.

The number of inspection flights outside the nest carried out between
provisioning forays, both before and after the manipulations was recorded.
Before the manipulation, the mean number of forays (for six wasps, n = 42)
was one; after it, and when entry was made into the wasp’s own nest, the
mean number of forays counted (for six wasps, n = 7) was seven. Finally,
during the occupation of foreign nests, the mean number of inspection for-
ays (for four wasps, n = 4) again increased to 22. Accordingly, the number
of inspections is greater after the manipulation. However, on contrasing the
increase in the number of inspection flights before and after the manipu-
lation for each wasp, in the cases in which the wasp occupied its own nest,
the differences were not significant (perhaps due to the low sample sizes)
(Wilcoxon signed rank test, z = −1.782, n = 6, P = 0.075). Nor were the
differences significant when the wasp entered the foreign nest (z= −1.826,
n = 4, P = 0.068). The maximum time during which there were no adults
on the outside of the nest was siginificantly different between nests with
only one individual (mean = 4.80 min, SD = 7.66 min; n = 197) and nests
with five or six individuals (mean = 3.18 min, SD = 4.18 min; n = 73)
(Mann–Whitney U test, z= −2.290, P < 0.05, n = 270).

DISCUSSION

Placement and Characteristics of the Nests

The variety of plants on which nests of Microstigmus thripoctenus were
found (17 species belonging to 16 genera) suggests that the wasps do not show
any particular preferences as regards which plants to build on. A significant



P1: IZO

Journal of Insect Behavior [joib] pp806-joir-462147 March 10, 2003 10:13 Style file version Feb 08, 2000

Nesting Biology of Microstigmus thripoctenus 61

correlation was observed between the height of the plants used and the nest
height, with nearly 70% of the nests found on the upper third of the support
plants. This could be due to the fact that these wasps choose relatively young
leaves from the upper parts of the plants on which to establish their nests in
an attempt to minimize the disappearance of the nests due to premature leaf
fall. Matthews (1968) found that M. comes nests were found mostly on the
young leaves of a palm species, and Matthews and Starr (1984) showed that
orphaned females selected young fronds upon which to reconstruct their
nests.

In M. comes, the final nest size is determined at the time of its construc-
tion. Furthermore, nest founding may be either haplometrotic or
pleometrotic (Matthews, 1991; Matthews and Starr, 1984). Nevertheless, in
M. thripoctenus (as happens with M. myersi [Melo and Campos, 1993]) both
the size and the shape of the nests change, with a progressive increase in the
number of cells as the number of occupants increases. These changes could
be seen directly by the observation of particular nests. M. thripoctenus nests
generally seem to be haplometrotic. In support of this are the fact that the
nests with one to four cells always harbored a single female and the fact that
in the nests with a single occupant the number of cells was significantly lower
than the nests with several occupants.

Nest Contents

The placement of prey and larvae in cells, suspended in an intermin-
gled network of silk filaments, could be an adaptation to reduce the success
of parasites acting from outside the nest, such as females of Heterospilus
Haliday (Hymenopter: Braconidae), one of the most common natural en-
emies of Microstigmus (Matthews, 1968; Richards, 1972; Marsh and Melo,
1999). Keeping the larva away from the walls of the cell hinders the activ-
ity of such parasites, although some may counteract this strategy with long
ovipositors (Marsh and Melo, 1999). Also, avoiding contact with the nest
walls (very moist after tropical storms) may reduce deterioration or decom-
position of the prey stored within and retard fungi.

Manipulations

Results of the manipulation experiments suggest that adults of
M. thripoctenus are able to detect foreign nests and are probably able to
recognize their own nests. Evidence for this derives, on one hand, from the
fact that the amount of time the wasps remained on their own nests (before
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entering them) in comparison with foreign nests was significantly shorter.
Additionally, contact with the wasp’s own nest was always followed by entry
into the nest, whereas if contact was with a foreign nest, in half of the cases
the nest was rejected without entry. Moreover, the number of inspection
forays outside the nest increased when the nest was foreign.

Nest recognition appears to be based on the detection of substances
deposited on it. This can be inferred from the fact that when the wasps
returned to their nests after the first manipulation, they contacted one of the
two nests apparently randomly, no significant differences being observed
between the number of first contacts with the wasps’ own and that with
foreign nests. Final acceptance or rejection occurred only after a period of
investigation outside the nest.

In the successive manipulations of the same nest, the wasps always re-
turned to the place they had left and not to the nest they had left (since the
nest had been exchanged), as would have been expected if visual recognition
were the case. Since the nests of this species are generally distant from one
another, it is probably sufficient for the wasp to “remember” the approxi-
mate position of the nest since the probability of entering a foreign nest is
low. However, the wasps are able to perform a more precise recognition if
the situation so demands, such as when, for example, two nests are placed
close to each other during the manipulations. This more precise localization
probably involves additional orientation flight, and indeed this activity was
more frequent after the manipulations, when two nests were close to each
other on the same leaf.

The nests of this species are haplometrotic and nest construction rep-
resents a considerable investment for the founder female. Thus, for females
from nests with a single adult, it would seem advantageous to the wasp to
recognize and occupy its own nest. In the case of wasps from nests with
several individuals, the more ready acceptance of foreign nests might reflect
the high energy cost involved in the construction of its own nest, making it
advantageous to remain in the maternal nest, to occupy empty or abandoned
nests, or to usurp already occupied nests. In certain species of the related
genera Arpactophilus and Spilomena, the scarcity of places suitable for nest-
ing purposes or the high costs involved in nest construction appear to have
favored communal nesting habits and mutual tolerance (Brockmann, 1984;
Matthews and Naumann, 1988; Robertson et al., 1998; McCorquodale and
Naumann, 1988; Melo, 2000). Nest usurpation also has been documented in
other species of Microstigmus (Melo and Matthews, 1997).

Discrimination of individuals not belonging to the home colony is of
great importance in eusocial insects (Michener and Smith, 1987; Gamboa,
1996), although in the present work it was not possible to address this factor
because the original occupants had been removed from the B nests offered
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during the manipulation. However, in certain vespids in which the behavior
of founder females in foreign nests has been studied, extensive destruction
of eggs and larvae has been observed (Klahn and Gamboa, 1983; Cervo
and Turillazzi, 1989), although Cervo et al. (1996) report the acceptance of
foreign nests in a Stenogastrinae (Hymenoptera: Vespidae). In the present
study, however, no case of the removal and elimination of larvae and pupae
from nests occupied by foreign individuals was observed. This could reflect
either a tolerance for unrelated individuals or the existence of other factors
that could make it more advantageous for several individuals to cooperate in
one nest compared to solitary nesting. One such factor could be the reduction
in parasitism. In nests with several occupants, the arrival and exit of adults
must be more frequent and the time during which no wasps were present on
the outside of the nests was significantly shorter. Finally, both the number of
inspection forays to the surface of the nest and their duration were slightly
greater in nests with several individuals, such that the time during which the
nests were being inspected was also longer.

Another advantage could stem from a putative greater longevity of
nests with several individuals compared with single-female nests. Nest main-
tenance involves production of silk, which, among other functions, serves to
reinforce the pedicel of the nest and its point of attachment to the leaf. It
has been suggested (Matthews, 1991) that the silk-producing capacity of the
females is limited and that a higher number of females in a given nest would
therefore increase silk production. The data concerning the possible rela-
tionship between the number of cells per nest and nest longevity together
with the strong correlation between greater numbers of individuals in the
nests and a greater number of cells support such a hypothesis.
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