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Vespula squamosa: A Y ellow Jacket Wasp

Evolving Toward Parasitism

Abstract. Evidence from behavior and from nest architecture implicates Vespula
squamosa as a temporary, apparently facultative social parasite of V. maculifrons. Anal-
ysis of 66 V. squamosa nests collected in northern Georgia revealed that 54 were initially
built by V. maculifrons. Three very young V. maculifrons nests, each witha V. squamosa
queen and workers of both species, confirmed the parasitic propensity.

Social parasitism, in which the young of
one species are actively raised by another,
has arisen repeatedly among such diver-
gent animal groups as birds and insects. It
is widespread in the eusocial Hymenop-
tera, particularly among the ants, among
whom it occurs repeatedly in quite unre-
lated stocks; among eusocial wasps, how-
ever, only four genera are known to con-
tain social parasites (/, 2). Among the
three dozen species of socially parasitic
wasps, most have a relationship involving
obligatory and permanent coexistence be-
tween intruder and host; the parasite queen
usurps the host queen’s position but pro-
duces no worker caste and depends on host
workers to rear her reproductive forms (3).
However, this common and rather extreme
form of parasitic dependence (inquilinism)
tells us little of the evolutionary pathways
by which it was achieved. We now report
on a notable exception, a temporary and
apparently facultative social parasite—the
yellow jacket wasp Vespula squamosa
(Drury)—that seems to be crossing the
evolutionary threshold from a free-living
existence to parasitism.

Over most of its range, V. maculifrons is
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sympatric with V. squamosa. Although V.
squamosa is common and widely distrib-
uted throughout eastern North America
from New York to southern Mexico (4),
few biological data exist for this species,
except for reports of unusual nests and
various miscellaneous observations (5).
The only previous indication of its possible
parasitic propensity is the single report
that a queen was found in West Virginia in
a V. vidua (Saussure) nest (6). In 1974,
however, in collecting 66 V. squamosa and
63 V. maculifrons (Buysson) colonies from
northern Georgia for analysis of nest ar-
chitecture and population structure, we
found evidence that V. squamosa queens
regularly usurp established colonies of V.
maculifrons.

A number of characteristics easily dis-
tinguish nests of the two species, especially
nonoverlapping differences in the size of
worker cells, and envelope paper—V.
maculifrons nests are always tan and of a
fragile, flaky texture, but V. squamosa
makes a much tougher gray paper. In 54
(82 percent) of the outwardly typical V.
squamosa nests, we found distinguishable
central cores of smaller tan cells in the ini-

tial worker combs. Remains of a tan, frag-
ile envelope covered the top of the oldest
comb (Fig. 1). Supports between combs in
the oldest part of the nest had the grainy,
brittle, sawdust texture of V. maculifrons
nests, in contrast to the hard, glossy gray
V. squamosa supports in the rest of the
nest. Typically, the number of V. maculi-
Sfrons cells was low compared with the
number of V. squamosa cells, which in-
dicated that usurpation occurred quite
early in the nesting season. Excluding two
unusual nests (7), an average of 278 V.
maculifrons cells (range, 58 to 479) occu-
pied the central core of initial combs of
usurped nests, only 1 to 19 percent of the
total worker cells (X = 6 percent).

Direct behavioral confirmation of usur-
pation was obtained in June 1975, when
two V. maculifrons nests were discovered
into which individuals of both species car-
ried provisions and pulp loads. Upon dis-
section, one nest the size of a baseball was
found to contain 16 V. maculifrons work-
ers, 58 V. squamosa workers, and a single
V. squamosa queen, with no trace of the
host queen. Cells of the three combs were
all small and tan; the predominantly tan
nest envelope contained gray bands inter-
mixed in the most recently constructed
portions. The smaller second nest that was
usurped contained 245 tan cells and har-
bored seven V. maculifrons workers, 35 V.
squamosa workers, and a single V. squa-
mosa queen, again with no trace of the host
queen. A third usurped V. maculifrons
nest, transplanted into an observation nest
box, contained an estimated 330 tan cells
and harbored only 13 host workers, one
newly eclosed parasite worker, and the
parasite queen; but again there was no
host queen.

The above evidence indicates a socially
parasitic existence for V. squamosa, in
which a fertile overwintered queen
searches out and invades an established
young colony of V. maculifrons and some-
how eliminates the host queen. Laying her
own eggs within the nest, the V. squamosa
queen relies on V. maculifrons workers to
raise her first brood of workers. After a
week or so, since no further V. maculifrons
eggs are being laid, host workers begin to
dwindle in number, and eventually a
“pure” V. squamosa colony results, with
parasite workers and finally with reproduc-
tives. This relationship is termed tempo-
rary social parasitism; the only other ves-
pid wasp at a similar evolutionary level is a
hornet, Vespa dybowskii Andre, a facul-
tative temporary social parasite of two
other Oriental species of Vespa (8).

While over four-fifths of our V. squamo-
sa nests constituted unequivocal cases of
usurpation, 12 nests showed no trace of a
V. maculifrons heritage. These may repre-
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Fig. 1. Portion of a subterranean nest of Vespula squamosa. A typical mature nest would contain a
stack of four to eight horizontal combs with cells opening downward, these being enclosed by a
multilayered paper envelope. Nest expansion occurs laterally and downward, and the cavity is en-
larged by workers as more space is needed. The dorsal surface of the oldest worker comb (left) and
the inside of the envelope that covered it (right), which has been folded away from it, clearly show
the lighter color and different texture of V. maculifrons paper in the center. This nest is approxi-
mately the size of a softball.

sent nests initiated by V. squamosa queens,
in which case the parasitism is facultative.
Since the smallest unequivocally usurped
nest contained at least twice as many cells
as a typical queen nest (9), V. squamosa
queens may not discover host nests until
after the first host workers become active.
Alternatively, usurpation might occur so
early in some colonies that it cannot be de-
tected by study nest architecture. A prec-
edent for the latter exists in another host-
parasite Vespula pair; the inquiline V. arc-
tica Rohwer queen and V. arenaria (F.)
host queen are present together very soon
after nest building and before emergence
of host workers (/0). Thus, the question of
whether the socially parasitic behavior of
V. squamosa queens is obligatory or facul-
tative cannot be conclusively determined at
this time (/7).

Emery’s rule, a general axiom regarding
social parasitism, states that the closest
relative of a social parasite tends to be the
free-living species from which the parasite
stock was derived (/, p. 360). According to
one classification of Nearctic Vespula, V.
squamosa and V. maculifrons are not
closely related but are assigned to different
species groups (/2). Moreover, V. squamo-
sa appears wrongly placed in the same spe-
cies group with V. vidua (13). Thus, if re-
ported parasitism of V. vidua by V. squa-
mosa (6) in fact occurs, it seems that two
distantly related species may be parasi-
tized by a species not closely related to
either host. This apparent violation of
Emery’s long-standing generalization sug-
gests that pressures leading to the evolu-
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tion of temporary, apparently facultative
parasitism by V. squamosa may have been
quite different from other cases of social
parasitism, in which close association be-
tween two species would seem facilitated
by common communicative channels and
other shared behavioral patterns.
JoHx F. MacDoxNaLDp

ROBERT W. MATTHEWS
Department of Entomology,
University of Georgia, Athens 30602
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On Evoked Potentials, Cognition, and Memory

Begleiter and Porjesz (/) report a study
of the effects of decision-making processes
on event-related brain potentials (ERP) re-
corded at the vertex. They have obtained
data which ““demonstrate the relationship
between specific components of the ERP to
a sensory stimulus and a cognitive decision
about the physical attributes of that stimu-
lus.” From this finding they derive the sug-
gestion ‘‘that these patterns of neural ac-
tivity might reflect the activation of memo-
ry traces about the specific experience.”
The relation between evoked potential
components and cognitive activity which
Begleiter and Porjesz report is well known.
The data they present suggest that the
principal decision-related ERP com-
ponent they record is the P300 component.
This being the case, the conclusions that
they draw concerning memory are un-
warranted.

A brief survey of the literature will put

matters in perspective. In Science alone
there have appeared in the last decade nu-
merous reports (2-4) which have unequivo-
cably established *‘a relationship between
specific components of the ERP to a sen-
sory stimulus and a cognitive decision . ..”
(1). The component of the evoked response
to which these reports refer is a positive-
going potential, with a peak latency in the
range of 250 to 350 msec. This component,
often labeled P300 or P, is currently the
focus of much active research. A recent
bibliography by Price and Smith (5) con-
tains 145 items. Considerable detail has ac-
cumulated on the relationship of P300 to
cognitive activity and has been published
in several major journals (6-10). Of this
vast literature Begleiter and Porjesz cite a
single paper—Sutton ez al. (3).

Had they considered the relevant litera-
ture Begleiter and Porjesz would have real-
ized that most, if not all, of the enhanced
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