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Estudos Morfolégicos das Castas da Vespa Polistinae Enxameadora Neotropical, Angiopolybia pallens
(Lepeletier) (Hymenoptera: Vespidae)

RESUMO - As vespas neotropicais enxameadoras possuem coldnias poliginicas e uma variagdo muito
grande em relagdo a diferenciagdo das castas, desde espécies em que rainhas e operarias possuem formas
e tamanhos semelhantes até aquelas em que grande diferenca na forma e no tamanho sdo observados.
Estudos morfométricos utilizando oito medidas corporais em nove coldnias de Angiopolybia pallens
(Lepeletier) foram realizados a fim de aumentar o conhecimento sobre diferenciagdo de castas em
Epiponini, empregando-se analise canonica discriminante e teste ¢ de Bonferroni. Os individuos foram
dissecados para determinar o nivel de desenvolvimento ovariano e as espermatecas foram removidas
para verificar a ocorréncia de inseminacao e assim definir os trés grupos de fémeas: rainhas (ovarios
desenvolvidos ¢ espermateca fecundada), intermediarias (ovarios desenvolvidos ¢ espermateca
ndo-fecundada) e operarias (ovarios nao-desenvolvidos). Apesar de serem encontradas diferengas
significativas para algumas medidas em sete das nove colonias, a analise multivariada (lambda de
Wilks) mostrou que as castas sio de dificil distingfio apenas pela morfologia. E possivel concluir que
diferengas morfologicas entre castas de A. pallens sdo pequenas ou ausentes, o que reflete o plano
basal para os Epiponini, i.e. padrdo pos-imaginal de diferenciagao castas.

PALAVRAS-CHAVE: Inseto social, morfometria, Epiponini, diferencia¢ao de castas

ABSTRACT - Neotropical swarm-founding wasps present polygynic colonies and a great variation in
relation to caste differentiation, ranging from species in which queens and workers are similar in shape
and size to those where variation in shape and size is conspicuous. Canonical discriminant analysis and
Bonferroni #-test analysis on morphometric data collected from eight body parts of specimens from nine
colonies of Angiopolybia pallens (Lepeletier) were undertaken as a step towards to a better understanding
on caste differenciation in Epiponini. All specimens were dissected to verify the ovary developmental
stage, and the spermatheca was removed to check for the mating status. Females were then grouped
as queens (mated with developed ovaries), intermediates (virgin with developed ovaries) and workers
(virgin with undeveloped ovaries). Even though differences were found for some measurements in
seven out of the nine colonies evaluated, multivariate analysis (Wilks’ lambda values) indicated castes
could not be reliably distinguished only by morphology. We conclude that morphological differences
among A. pallens castes are low or absent, reflecting a possible groundplan for the Epiponini, i.e. a
post-imaginal pattern of caste differentiation.

KEY WORDS: Social insect, morphometry, Epiponini, caste differentiation




692

Eusocial insects with simple societies have no typical
morphological castes of totipotent females, and colony social
environment determines whether they will become workers
or queens (Solis & Strassmann 1990). In complex societies
like honeybees, workers and queens differ morphologically,
with their caste being determined before adulthood, generally
by differential feeding (Bourke 1999).

The swarm-founding polistine belongs to the Neotropical
tribe Epiponini (Carpenter 1997). In Epiponini, species with
or without caste morphological differences can both be
found (Richards 1978, Jeanne 1980). In Polistinae, five main
caste forms can be identified: (i) morphological differences
between queens and workers are absent in the whole colony
cycle; (ii) morphological differences between queens and
workers are absent in the whole colony cycle but young
females would develop ovaries only in some phases of colony
cycle; (iii) morphological and physiological discontinuity
between castes are subjected to colony cycle; (iv) castes
differences increase according to the colony cycle, and
virgin, egg-laying females appear in some phases of colony
cycle; and (v) morphological differences between castes are
constant and queens are always distinct from workers during
colony cycle.

Angiopolybia Araujo is a basal genus on the Epiponini
phylogeny (Wenzel & Carpenter 1994) that occurs on the
rain forests of Ecuador, Colombia, Venezuela, Trinidad, Peru,
and Brazil (Richards 1978, Andena et al. 2007). Cruz et al.
(20064, b) studied some aspects of the biology and foraging
activities of these wasps, like nest site selection, flying
capacity, daily activity and resource collection. Angiopolybia
presents no morphological differences associated with ovary
development, which is probably due to a post-imaginal caste
determination (Noll ef al. 2004). A similar pattern was found
in some species of Parachartergus Thering, Pseudopolybia
Dalla Torre, Chartergellus Bequaert, Brachygastra Perty,
Synoeca Saussure, and Metapolybia Ducke (Mateus et al.
2004, Noll ef al. 2004).  However, comprehensive studies
on caste differentiation on Angiopolybia pallens (Lepeletier)
are lacking, and they are made interesting as some species of
epiponines can alter the level of caste dimorphism in some
species (Noll & Zucchi 2000, 2002). Therefore, we aim at a
detailed analysis of caste morphological and physiological
differentiation in nine colonies of A. pallens.

Materials and Methods

Specimens of 4. pallens were taken from nine colonies.
Three colonies were collected in Presidente Figueiredo
(Amazon Rain Forest), north Brazil on June 2004 (colonies
G18, G36 and G39), two in Ilhéus (14° 47’ S; 39° 03° W),
Babhia state, northeast Brazil (G1 e G2) on July 2005, and the
last four (J1, J2, J3 and J4) were collected between March
and June 2003 in Vera Cruz (12° 58’ S; 38°36’ W) and Ilhéus,
Babhia state.

In order to detect caste morphological differences, the
head width (HW), minimum interorbital distance (PML),
mesoscutum width (MSW), basal width of tergite II (T2BW)),
alitrunk length (AL), basal height of basal tergite [ (TIBH),
length of gastral tergite I (T1L) and partial forewing length
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(WL) of females were measured under a stereomicroscope.
Female mating status and ovary development were examined
for all evaluated specimens to allow for caste identification.
Female mating status was evaluated by removal of the
spermatheca and verification of sperm presence under a
microscope. Numerical data were analyzed statistically in
relation to the caste, which were determined by the ovarian
and spermathecal conditions. Statistical analyses including
the canonical discriminant analyses based on discriminant
function analyses using the stepwise procedure (CDA: Rao
1973) and comparisons among means (Bonferroni #-test)
were performed with Statistica for Windows Software
version 7.0.

Nest descriptions were made by counting and measuring
the combs, the position of the nest in relation to the substrate,
material used in nest construction, position of entrance,
number of pedicels, orientation of the fibers and type of
substrate.

Results

Nest architecture and colony phase. Four nests were used
to study their architecture. All nests were found under leaves,
and the entrance was oriented downwards taking the shape
of a funnel (Fig. 1A), and the combs were suspended on the
leaves by a central pedicel (Fig. 1B). The central axis of the
nest was in a diagonal to the leaves. The single envelop was
directly attached to the leaf skirted the combs. Other combs
were suspended by pedicels, both from those above and from
the envelope. Two nests had three combs, one had five combs,
and another one had six. The largest reached 12 cm in length
and 8 cm in width, while the others were 6 cm x 9 ¢cm, 4,5 cm
x 8 cm and 5,5 cm x 8 cm in size. Combs were connected to
one another by a strong central pedicel and by some auxiliary
pedicels. Nest material was a mixture of vegetal fibers and
salivary secretions. The lines of construction were long and
compact, forming parallel lines of fiber.

Colony J1 presented only one comb, few eggs and larvae,
and we assumed it was in the pre-emergence phase. The
colonies G1, G2, G18, G36, G39 and J2 were in worker-
production phase as they had many eggs, larvae and pupae,
while colonies J3 and J4 were in male-production phase.

Ovarian development and contents of the spermatheca.
Four different ovary developmental stages were recognized
in the colonies analyzed (Fig. 2): stage A - ovaries at the pre-
vitellogenic stage, stage B - ovarioles with early vitellogenic
oocytes, stage C - ovarioles with the late vitellogenic oocytes,
and stage D - ovarioles with post-vitellogenic oocytes.
Females with ovaries in stages A, B and C were all virgin,
as indicated by their empty spermathecae. Therefore, only
females with ovaries at stage D were mated and regarded
as queens, while females of ovaries at stage B and C were
classified as intermediates, and females at stage A as workers.
The frequency distribution of each ovary type is shown in
Table 1.

Morphological differences between castes. Seven colonies
differed on some morphological measurements among the
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Fig. 1. Nest of 4. pallens. A — General view of a nest. B— The combs suspe_nded from those above by pedicels. The large arrow
indicates the main pedicel, the small one indicates an auxiliary pedicel.

1 mm

Fig. 2. The four types of ovaries in A. pallens showing workers ovaries (A and B), intermediates ovaries (C) and queens ovaries

(C and D).

Table 1. Frequency of the four types of ovaries within
the colonies of A. pallens.

Types of ovarian %

Colony Cycle phase B c O
1 Pre-emergence 29 9 58 3
12 Work production 42 21 33 4
13 Male production 19 20 59 2
J4 Male production 30 32 33 4
Gl Work production 46 16 29 9
G2 Work production 57 5 7 31
G18 Work production 35 21 29 15
G36 Work production 37 24 26 13
G39 Work production 39 15 35 11

different castes (P < 0.05), with no differences being detected
for colonies J2 and G1. In colonies where differences among
caste were detected, queens were larger than workers and
intermediates in a few measurements (Table 2). For the
other colonies, intermediates and workers did not differ,
with exception of G2, in which workers were larger than
intermediates in a few measurements (Table 2). No specific
body part was significantly different in most of the colonies
(Table 3).

Higher Wilks’ lambda values found in all colonies
revealed that each character was not a good discriminator, and
only a combination of variables could detect any difference
(Table 3). Therefore, despite univariate statistics being
significant, the values of Wilks’ lambda were always above
0.7, indicating a very low level of discrimination. In fact,
Eigen values for the canonical analyses (Table 4) indicate a
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Table 2. Univariate analysis and Bonferroni #-test for the nine analyzed colonies of 4. pallens.

Means + SD
Colony #  Characters Queens Intermediates Workers ANOVA P QW Q/l W/
G18 n=27 n=46 n=063 F)
HW 2.10+0.53 2.08+0.50 2.08 +£0.44 3.46 0.03 Q> W*
PML 0.88+0.03 0.87+0.03 0.87 £0.03 1.38 0.25
MSW 1.31+£0.06 1.29+0.05 1.28 £0.04 2.37 0.1
T2BW 0.81+0.05 0.79+0.04 0.78 £0.04 3.89 0.02 Q>W*
AL 293+0.13 2.86+0.10 2.85+0.15 3.61 0.03 Q> W*
T1BH 0.30+0.02 0.30+0.02 0.30£0.03 0.28 0.75
TIL 1.67+0.11 1.65+0.07 1.62 +0.08 4.63 0.01 Q>W*
WL 342+0.13 3.37+0.13 3.38+£0.13 1.5 0.23
G36 n=16 n=22 n =48 (F)
HW 220+0.05 2.18+0.03 2.15£0.06 6.11 <0.01 Q> W# I>W*
PML 0.95+0.02 0.95+0.03 0.94+£0.03 2.67 0.07
MSW 1.40£0.05 1.40+0.04 1.38 £0.06 0.54 0.58
T2BW 0.85+0.03 0.86+0.03 0.85+0.03 0.38 0.68
AL 3.00+0.12  3.06£0.07 3.02+0.11 1.54 0.22
TIBH 0.34+£0.03 0.34+0.03 0.34+£0.02 0.24 0.78
TIL 1.84+0.09 1.86+0.07 1.85£0.09 0.17 0.84
WL 3.75+0.12  3.74+£0.07 3.73+0.14 0.17 0.85
G39 n=19 n=15 n=66 (F)
HW 2.18£0.05 2.16+0.08 2.13 +£0.09 3.51 0.03 Q>W*
PML 0.93+0.03 0.93+£0.04 091 £0.04 2.45 0.09
MSW 1.38+0.06 1.38+0.08 1.33 £0.07 4.51 0.01 Q>W*
T2BW 0.84+0.56 0.82+0.53 0.80+0.51 3.97 0.02 Q> W*
AL 3.12+0.08 3.10+0.13 3.00+£0.15 6.91 <0.01 Q> Wi
T1BH 0.31+0.03 0.32+0.04 0.30£0.03 3.07 0.05
TIL 1.80+£0.09 1.82+0.11 1.76 £0.10 2.71 0.07
WL 3.82+0.11 3.78+0.18 3.68 £0.20 4.7 0.01 Q> W*
Gl n=14 n=70 n=73
HW 230+0.06 2.28+0.06 2.28 £0.07 0.71 0.49
PML 0.98+0.03 0.97+0.04 0.97 £0.03 1.53 0.22
MSW 1.52+0.03 1.50+0.05 1.51£0.05 0.43 0.65
T2BW 0.9 +0.04 0.9+0.04 0.9+0.04 0.001 1.00
AL 3.29+0.1 3.27+0.13 3.27+0.12 0.21 0.81
T1BH 0.36+0.02 0.35+0.03 0.36 +0.03 0.25 0.78
TIL 1.98+0.09 1.95+0.13 1.98 +0.08 2.56 0.08
WL 4.03+0.16 4.02+ 0.17 4.03+0.13 1.31 0.27

Continue
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Table 2. Continuation.
Means + SD
Colony#  Characters Queens Intermediates Workers ANOVA P QW Q/L W/
G2 n=24 n=63 n=116
HW 2.22+£0.05 2.22+0.05 2.23+0.05 1.09 0.34
PML 0.93+0.03 0.94+0.03 0.94 +0.03 1.26 0.29
MSW 1.43+£0.04 1.44+0.05 1.47 £0.05 9.83 <0.01 Q< W* I<W*
T2BW 0.89+0.04 0.86+0.04 0.88 £0.05 5.00 0.01 Q> Ww*
AL 31+01 3.12+0.14 3.13+£0.12 0.81 0.45
T1BH 0.34+£0.02 0.33+£0.02 0.34 +£0.02 8.70 <0.01 I<W#
TIL 1.87+0.07 1.95+0.09 1.86 £0.09 0.85 0.43
WL 3.77+0.12 3.80+0.14 3.85+0.16 3.26 0.04
J1 n=235 n=145 n=75
HW 229+0.07 2.26+0.06 2.25+0.06 4 0.02 Q> W+
PML 0.96+0.03 0.95+0.03 0.95+0.03 4.7 0.01 Q>W# Q>I*
MSW 15013 1.46 £0.09 1.44 £0.05 7.29 <0.01 Q> Wi# Q>1I*
T2BW 0.86+0.03 0.84+0.03 0.85+0.03 4.5 0.01 Q>T1*
AL 326+0.16 3.18+0.13 3.16+0.11 7.4 <0.01 Q>W# Q>1I#
T1BH 0.38+0.03 0.38+0.03 0.37£0.03 1.58 0.21
TIL 1.64+0.11 1.56+£0.09 1.54+£0.13 2.83 0.06
WL 3.61+0.18 3.52+0.14 3.47+0.14 11.7 <0.01 Q>W# Q>I# I>W*
J2 n=19 n=66 n=062
HW 227+0.04 227+0.04 2.24 £0.04 0.5 0.6
PML 0.97+0.01 0.96+0.02 0.96 +0.02 0.8 0.46
MSW 1.49+£0.05 1.47+0.05 1.47 £0.05 1.35 0.26
T2BW 0.89+0.03 0.89+0.03 0.89 +0.02 0.1 0.86
AL 325+0.09 3.24+£0.11 3.22+0.14 0.61
T1BH 04+004 0.4+0.04 0.39+£0.04 0.77 0.46
TIL 1.63+£0.07 1.63+0.1 1.65 £0.09 0.78 0.46
WL 346+0.11 3.48+0.10 3.47 £0.09 0.7 0.49
I3 n=11 n=59 n=16
HW 235+0.04 2.33+0.05 2.3+0.04 4.5 0.01 Q>T*
PML 0.98+0.02 0.97+0.03 0.95+£0.02 5.11 <0.01 Q>W* I>W*
MSW 1.55+0.04 1.54+£0.05 1.50 £0.05 5.99 <0.01 Q>Ww* 1> W#
T2BW 0.90+0.02 0.89+0.04 0.86 £0.04 6.13 <0.01 Q> W# 1> W#
AL 337+0.08 3.31+£0.11 3.26+0.07 3.82 0.02 Q>W*
T1BH 0.38+0.02 0.38+0.02 0.38£0.02 0 0.99
TIL 1.64+0.11 1.62+0.10 1.58 £ 0.08 1.71 0.19
WL 3.74+0.11 3.71+£0.09 3.64+0.11 4.26 0.02 Q>W* I>W*

Continue
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Table 2. Continuation.

Means + SD
Colony #  Characters Queens Intermediates Workers ANOVA P QW Q/1 W/
J4 n=21 n =48 n =30
HW 236+0.05 2.35+0.05 2.32+0.14 1.64 0.2
PML 1.00£0.03  0.98+0.03 0.97 +£0.04 3.78 0.03 Q> Ww*
MSW 1.58+0.03 1.56 +0.04 1.54+0.07 4.11 0.02 Q> Ww*
T2BW 0.92+0.03 0.91+0.03 0.91 +0.04 0.56 0.57
AL 3.40+£0.12 3.32+0.18 3.33+£0.16 1.54 0.22
TIBH 0.39+0.02 0.38+0.02 0.37+0.02 3.52 0.03 Q> Ww*
TIL 1.73+0.09 1.68+0.09 1.73 £0.20 1.99 0.14
WL 3.78+£0.09 3.71+0.10 3.70 £ 0.18 3.06 0.05
#P<0.01 *P<0.05
Table 3. Discriminant morphometric variables between queens and workers in A. pallens.
Colony # Variable ~ Wilks' Lambda F P Colony # Variable ~ Wilks' Lambda F P
Gl18 2
TIL 0.86 3.28 0.04 HW 0.94 0.19 0.82
HW 0.84 2.16 0.12 PML 0.94 0.30 0.74
AL 0.83 1.34 0.26 MSW 0.95 0.96 0.39
WL 0.85 2.73 0.07 T2BW 0.95 1.27 0.28
T2BW 0.83 1.42 0.25 AL 0.93 0.02 0.98
MSW 0.83 1.33 0.27 T1BH 0.94 0.49 0.62
G36 TIL 0.94 0.49 0.62
HW 0.93 11.52 <0.01 WL 0.95 1.22 0.30
AL 0.78 3.52 0.03 I3
WL 0.76 2.14 0.12 HW 0.78 0.06 0.94
T1BH 0.74 1.03 0.36 PML 0.78 0.23 0.80
G39 MSW 0.80 1.42 0.25
AL 0.94 5.41 0.01 T2BW 0.80 1.24 0.30
T1BH 0.88 1.72 0.19 AL 0.78 0.35 0.71
Gl TIBH 0.79 0.83 0.44
TIL 1.00 2.56 0.08 TIL 0.78 0.45 0.64
G2 WL 0.78 0.14 0.87
MSW 0.84 9.72 <0.01 J4
TIBH 0.82 6.65 <0.01 HW 0.83 1.08 0.35
T2BW 0.82 6.26 <0.01 PML 0.82 0.71 0.49
HW 0.79 3.29 0.04 MSW 0.85 2.05 0.14
TIL 0.78 1.31 0.27 T2BW 0.82 0.58 0.56
J1 AL 0.82 0.40 0.67
T2BW 0.88 4.71 <0.01 T1BH 0.83 1.23 0.30
WL 0.88 5.80 <0.01 TIL 0.82 0.54 0.58
WL 0.83 1.36 0.26
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Table 4. Canonical scores for the nine colonies of A.

pallens.
Eigenval
Colony # Rootl Root2
Gl 0,073 0,033
G2 0,162 0,121
GI8 0,132 0,082
G36 0,298 0,070
G39 0,163 0,018
J1 0,117 0,034
2 0,035 0,001
I3 0,187 0,040
J4 0,112 0,043
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very low separation of the groups because they recover only
29% of the variation in colony G36 and under 18% for the
remaining colonies. Plotting the canonical scores, all groups
of females determined a priori were collapsed, indicating
measurements overlap (Fig. 3). This indicates the absence of
a clear morphological differentiation between the castes. In
despite of differences among single means, the capacity of
separating queens from workers was almost null. Similarly,
the classification analyses (Table 5) were imprecise in
discriminating among castes, suggesting that the separation
of the three previously defined groups (workers, queens and
intermediates) cannot be made by size alone.

Discussion

Low caste differentiation is a common trait in the
Epiponini, characterizing several genera such as Protopolybia,

I3

INVDO

INVO

INVD

4
4 3 2
CA

1 2 3

0
N1

o Queen oWorker  olntermediate

Fig. 3. Caste discrimination in the nine analyzed colonies of A. pallens based on the first two canonical roots. Each ellipse
encompasses 95% of the variation.
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Table 5. Classification analyses of the castes in the analyzed colonies of A. pallens.

Predicted classification

Colony # Observed Classification Worker Queen Intermediate Correctly classified females (%)
G18

Worker 51 0 12 80.9

Queen 16 4 259

Intermediate 21 2 23 50
G36

Worker 40 3 5 83.3

Queen 8 7 1 43.7

Intermediate 13 3 6 27.3
G39

Worker 65 1 98.5

Queen 19 0 0

Intermediate 12 0 3 20
Gl

Worker 50 0 23 68.5

Queen 9 5 0

Intermediate 35 35 50
G2

Worker 98 16 84.5

Queen 16 4 16.7

Intermediate 37 22 349
1Bl

Worker 21 54 0 28

Queen 3 26 17

Intermediate 14 129 2 89
12

Worker 26 34 2 42

Queen 7 12 0

Intermediate 20 46 70
13

Worker 4 12 0 25

Queen 11 0 0

Intermediate 3 55 1 93
J4

Worker 20 1 30

Queen 2 18 1 4.76

Intermediate 5 42 1 87.5

Parachartergus, Pseudopolybia, Polybia, Angiopolybia,
Chartergellus, and Brachygastra (Mateus et al. 2004, Noll
et al. 2004). The analyzed colonies of 4. pallens showed
that a few measurements were statistically significant to

separate the groups previously defined. However, the high
values of Wilks’ lambda show that the overall differences are
not enough to create a model able to classify the females as
workers, intermediates or queens based only on morphology,
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as previously proposed by Noll ef al. (2004).

In addition, the values of the canonic analysis show an
overlapping of queens, workers and intermediates in the
nine analyzed colonies (Fig. 3). Colonies with pre-imaginal
determination show clear caste separation in the values of
CANI (Baio et al. 1998; Noll & Zucchi 2000, 2002; Shima
et al. 2000).

Based on the five patterns of caste differences established
by Noll & Zucchi (2002), A. pallens belongs to the first type:
queen-worker differences are practically absent and the castes
are probably not determined during pre-imago development,
but during adulthood instead.

The post-imaginal determination is given by the conflict
between the individuals of the colony (West-Eberhard 1978,
1981), and not by their feeding during larval development
(Strassman et al. 1991). For this reason caste morphological
differences are practically absent. Colonies of A. pallens are
characterized by the presence of intermediates during all the
colony cycle and this was verified in all analyzed colonies.
The presence of intermediates is related to the low degree of
colony dimorphism (Richards 1978, Noll et al. 1996, Mateus
& Noll 1997, Shima et al. 1998). Noll & Zucchi (2000)
verified that for Polybia occidentalis, P. scutellaris and P.
paulista, the presence of intermediates is related to the cycle
of'the colony, appearing in the phase of male production. This
does not apply to 4. pallens, because potentially reproductive
females were found in all analyzed colonies. According to
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West-Eberhard (1978) they will produce their offspring in
a next swarm with other queens. Richards (1971) related
the intermediates with the production of trophic eggs. The
presence of intermediates in all phases of the cycle was
verified in Protopolybia exigua and P. sedula (Noll & Zucchi
2002). In these genera oophagy occurs and intermediates are
in charge of laying such eggs (Naumman 1970).

Richards (1971) proposed and indirect correlation
between the number of queens and the ovarian development
in workers. In other words, when there are a few queens
we might expect to find more workers with their ovaries
developed and when there are several queens the workers
are basically sterile. However, the presence of intermediates
in colonies with low degree of morphological differentiation
is common. In these groups, queens are incapable to regulate
workers ovarian development (Noll 2005).

Phylogenetic analyses of Polistine genera place
Angiopolybia as a sister group of Agelaia (Wenzel &
Carpenter 1994). Studies on caste differentiation of Agelaia
vicina (Sakagami et al. 1996, Baio et al. 1998), A. multipicta
and A. pallipes (Noll et al. 1997) have shown morphological
caste differences, being queens smaller than workers in
some parts (usually in the head) and larger in others (usually
abdomen), with no intermediate females. Clear differences
were seen when comparing individuals of the two castes of
A. vicina (Fig. 4), but there were no differences among castes
of A. pallens (Fig. 5).

V-9

Fig. 5. Worker (A),‘intermediate (B) and queen (C) of 4. pallens.
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The pattern described for Agelaia was also observed in
Apoica (Richards 1978, Shima et al. 1994). The presence of
morphological castes in both Agelaia and Apoica suggests
that pre-imaginal differentiation in these genera originated
independently (Noll ez al. 2004) and that Angiopolybia keeps
the ancestral character of post-imaginal differentiation.

We can conclude that A. pallens, which belongs to a basal
genus of the tribe Epiponini, preserves the post-imaginal
caste determination which is the ancestral condition of
the social behavior in Epiponini wasps. The post-imaginal
determination of castes implies the absence of morphological
differences between workers, queens and intermediates.
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