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Growth and survival of colonies of the Asian paper wasp, Polistes
chinensis antennalis (Hymenoptera: Vespidae), in New Zealand
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Abstract We monitored the fate of 80 colonies of
the Asian paper wasp, Polistes chinensis antennalis
Perez, in Whangarei from October 1989 to May
1994, and 54 colonies in Auckland from October
1992 to May 1995. Colony establishment and pro-
duction of both females and males began 3-4 weeks
earlier in Whangarei than in Auckland. No multiple
founding or co-founding was observed. Nest growth
increased steeply throughout January and early Feb-
ruary. Female wasp numbers peaked in late March
or early April at both sites. Males were most numer-
ous between mid March and early April. Numbers
of wasps had declined on all the nests by early May.
Nest mortality at the foundress stage was 28—81%
in Whangarei and 68-83% in Auckland. Nest fail-
ure was caused by desertion, predation, and human
disturbance. All colonies in Auckland which pro-
duced females also produced males, whereas in
Whangarei 27% of surviving colonies produced only
females. Overall colony survival was 25% in
Whangarei and 22% in Auckland. Nests attached to
sturdy structures were more likely to survive than
those attached to flexible plant parts. Survival of P.
c. antennalis colonies was lower in New Zealand
than in Japan.
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INTRODUCTION

The native range of the Asian paper wasp, Polistes
chinensis antennalis Perez, includes parts of Japan
and China (Valentine & Walker 1991). The first
record of P. c. antennalis in New Zealand was in
Auckland in 1979 (Clapperton et al. 1989). It is now
established throughout the upper half of the North
Island and in Nelson (Clapperton et al. 1996). It has
also been found at various sites in the lower North
Island, and in Blenheim and Christchurch in the
South Island. Little is known about its biology in
New Zealand.

Temperate-zone polistine wasp colonies typically
have an annual life cycle (West Eberhard 1969).
Nests are initated usually by a single female in
spring. The nest consists of only one layer of cells,
open to the environment. In the "foundress stage",
the period of initial brood production, the foundress
lays eggs and feeds the developing larvae. These
later pupate in capped cells. The emerging adult fe-
males then take over foraging activities, bringing
back insect prey and nectar to feed the later larvae.
The foundress continues cell construction and egg
laying. Subordinate females can also lay eggs
(Miyano 1980), but unfertilised females produce
only haploid males (Page et al. 1989). Unlike vespine
wasps, there are no obvious morphological differ-
ences between worker and queen females. Because
of this difficulty in identifying reproductive females,
the onset of male production is taken as defining the
third stage in the life cycle of the colony (Kasuya
1983). Males are distinguished from females by their
yellow face and ventral surface, and their recurved
antennae. After mating, nests are usually abandoned
in autumn, and fertilised females hibernate, often in
clusters, in sheltered cavities (BKC pers. obs.).

This study describes the growth and survival of
P. c. antennalis colonies at a site near Whangarei
over five seasons from 1989 to 1994, and at a site in
Auckland over three seasons from 1992 to 1995.
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METHODS

From 7 to 23 P. c. antennalis colonies annually (to-
tal = 74) were monitored at a rural garden in a val-
ley on the outskirts of Whangarei (35°43'S,
174°22'E). Apart from 1989, the area was thoroughly
searched for nests every spring. Nest substrates in-
cluded various garden plants and trees, wooden
buildings, gates and fences, corrugated iron, chicken
netting, and a concrete wall. Some nests were trans-
ferred into plastic nest boxes for other studies
(Clapperton et al. 1992). The presence or absence of
the foundress and the number of cells per nest were
noted, usually every week in spring, and the num-
bers of females and males produced by each nest
were recorded during summer and autumn. Numbers
of pupae were recorded in the 1989/90 and 1990/91
seasons. An additional six colonies at the same site—
one in 1989/90 and five in 1992/93—were not moni-
tored regularly, but their fate was recorded.

Colonies were monitored at the Mt Albert Re-
search Centre campus in Auckland (36°52'S,
174°44'E) from mid October to May in 1992/93 (18
colonies), 1993/94 (17 colonies), and 1994/95 (17
colonies). The number of cells, number containing
brood, presence or absence of the foundress (in 1993/
94 and 1994/95), and numbers of females and males
present was recorded at 0800 h every 4-5 days for
each nest. All the nests had a sheltered, north-fac-
ing aspect and were within 25 m of each other along
a concrete block retaining wall. They were attached
to succulent plants (Aloe arborescens, Agave ameri-
cana) or to Cuban sword ferns (Nephrolepsis cordi-
folia). The fate of an additional two nests attached
to a metal greenhouse was recorded in 1993/94.

RESULTS

Nest establishment
At both sites, each nest was occupied by a single
foundress. No satellite nests were produced. The
same nest sites were used repeatedly at both study
sites. At Mt Albert, the same plants were recolonised
in successive years. One nest in the greenhouse was
established next to four nests from previous years.
At Whangarei, two of the 1990/91 nests were estab-
lished a few centimetres from a nest from the previ-
ous year. One nest box was naturally recolonised in
1991/92, and one in 1992/93. A nest was started on
the top board of a wooden gate in four consecutive
years.

Colony growth
Whangarei Colonies were founded as early as 18
September, pupation began in early November, and
adult female emergence began as early as 30 Novem-
ber (Table 1). The greatest number of females ob-
served on nests varied amongst the nests from 2 to
110. Peak female numbers occurred in mid March
of 1992 and 1994 and early April of 1990 (Fig. 1 A).
The three colonies which produced brood in 1992/
93 never contained more than five females. The ear-
liest appearance of males was mid December, on a
nest where the foundress was still present. Males
usually began emerging in February or March
(Table 1). Numbers of males on the nests peaked in
late March of 1991, and in April of 1992 and 1994
(Fig. 2A). All wasps had gone from five of the nests
in the 1990/91 season by early June. The remaining
two colonies contained up to eight females through-
out winter, but the nests did not grow or produce

Table 1 Dates on which emerged female and male adult wasps were first
recorded, and maximum numbers of each sex in Polistes chinensis antennalis
colonies at Whangarei and Mt Albert, Monitoring ended in late March of 1990,
so the data are not complete for the 1989/90 season, n = number of colonies.

Whangarei
1989/90
1990/91
1991/92
1992/93
1993/94
Mt Albert
1992/93
1993/94
1994/95

n

5
1
9
5
5

3
6
3

First

22 Dec
14 Dec
30Nov
30Nov
20 Dec

5 Jan
30 Dec
5 Jan

Females

Mean

—
26,6
37.9
3.6

27.8

19.3
27.2

7.3

Range

—
5-50

2-110
2-5

2-55

4-46
10-40

6-8

First

—
31 Jan
18 Dec
29 Dec

6 Jan

22Feb
30 Dec

5 Jan

Males

Mean

_
15.6
19.9
0.2

22.0

14.0
20.3
12.7

Range

—
8-30
0-40
0-1

3^t7

1-40
7-36
4-18


