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Activity patterns and population characteristics of the New Zealand
endemic Cromwell chafer, Prodontria lewisii
(Scarabaeidae; Melolonthinae)
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Abstract The sole remaining population of
Cromwell chafer beetles was investigated by pitfall
trapping during the spring and summer months of
1986, 1989, 1993, 1994, 1996 and 1997 as part of
an ongoing management programme. Sampling by
pitfall trapping proved to be a major source of vari-
ation in the database. Within this constraint, no
marked weekly differences in activity during the
spring and summer months were recorded. Males
appeared to emerge slightly earlier than, and were
active longer than, females. Variation in activity
during spring and summer months was related to
temperature and humidity, but these explained only
27% of the variation. Variation in density was most
marked between quadrats within the study area, with
little temporal variation. We conclude that, so far as
we can tell from present sampling techniques, the
chafer population is relatively stable.
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INTRODUCTION

The flightless Cromwell chafer beetle (Prodontria
lewisii Broun) is endemic to New Zealand (Given
1952) and has a restricted and localized distribution
in and near Cromwell in Central Otago (Watt 1979).
It is a rare and endangered species (Watt 1979;
McKinlay 1997), comprising part of a complex of
fourteen known species of Prodontria restricted to
southern New Zealand (Emerson & Wallis 1994;
Emerson & Barratt 1997).

Adult chafers are nocturnal and apparently active
during the spring and summer months from August
to March (Armstrong 1987). Adults spend the day
buried in the soil, and emerge at night to feed on the
cushion plant Raoulia australis, speedwell Veronica
arvensis, sheep's sorrel Rumex acetocella, lichen and
other vascular and non-vascular plants. Very little
is known about the larvae, and no pupae have yet
been located. Larvae may be associated with the
roots of silver tussock Poa cita, and second and third
instar larvae recorded during November and March
suggest that more than one year is required for larval
development (Watt 1979). The only viable
population of Cromwell chafers is now confined to
an 81 ha area gazetted as a Nature Reserve under the
Reserves Act (1977) in 1983, and administered by
the Department of Conservation.

The reserve, which is situated between Cromwell
andBannockburn (45°02'S/169°12'E, 216 m a.s.l.),
is triangular in shape and comprises a series of
windblown sand dunes overlying a gravel bed. The
soils have been classified as Molyneux shallow
loamy sand, while dune crests consist of Cromwell
sand (Leamy & Saunders 1967). The drifting sands
originate from the terrace faces between Lowburn
and Deadman's Point following deposition by the
Clutha River (McKinlay 1997). Six major vegetation
types have been identified in the reserve by Hubbard
& Partridge (Appendix in Watt 1979).

The reserve is managed by the Department of
Conservation according to a management plan
prepared by the Department of Lands and Survey
(1985). Barratt & Patrick (1992) summarized the
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research, monitoring and conservation action that has
been undertaken within the scope of the management
plan. This involved monitoring of the chafer
population, surveys of the vegetation, soils and other
invertebrates, weed removal, removal of rabbits and
revegetation of dunes with P. cita.

Although an extensive study investigating the
ecology of Cromwell chafers was conducted during
1985/86 (Armstrong 1987), no attempt has been
made to evaluate their conservation status, primarily
because so little information is available for this
species. The objectives of the present study are
therefore: 1) to investigate the effectiveness of
currently used sampling techniques; 2) to describe
the effects of trap density on the rate of new captures
of beetles; 3) to describe apparent seasonal patterns
in activity; 4) to investigate sex ratios and determine
sex-related differences in activity; 5) to quantify the
influence of local abiotic environmental variables on
activity; and 6) to investigate temporal and spatial
variation in population density using activity as a
comparative index of density.

MATERIALS AND METHODS

The chafer population was sampled by pitfall
trapping at night during the spring and summer
months of 1986, 1990, 1993, 1994, 1996 and 1997
(Table 1) in twenty quadrats (20 x 20 m). These
quadrats were arranged in three study blocks (Block
A: 6 quadrats; Block B: 10 quadrats; and Block C:
4 quadrats) originally located to match the
distribution of specimens recorded by Watt (1979)
(Fig. 1). Ten pitfall traps were randomly established

in each quadrat (with the exception of A4, B7 and
Cl during some years) using Lily Polarcup 210 x
600 plastic containers. An outer container pierced for
drainage was placed in the ground, followed by an
inner container flush with the soil surface. Each trap
contained approximately 5 cm of sand inside the
inner container. Traps were checked each morning
and immediately cleared of beetles and other
invertebrates. Captured Cromwell chafers were
sexed, marked and released approximately one metre
north of the pitfall. At release each individual was
buried approximately 5 cm deep and lightly covered
with soil.

Beetles were sexed from the differences in
antennae between sexes. Males are quadralamellate,
while females are trilamellate (Armstrong 1987).
Beetles were marked in 1986 and 1990 by the colour
code described by Armstrong (1987). In 1993,
1994, 1996 and 1997 beetles were marked by gluing
an individually numbered tag to the posterior of the
elytra (see Emerson 1993 for a description of the
technique).

To investigate the effectiveness of current
sampling techniques, the catchability of individual
chafer beetles was determined using Leslie's
catchability test (Caughley 1977). This test is
designed to evaluate whether all individuals had
equal probabilities of being captured. The potential
influence of the density of pitfalls on density
estimates for beetles was investigated using data
collected in quadrats A4, in Block A, B7 in Block B
and C1 in Block C during 1993 and B7 in Block B
during 1994. Sampling in these quadrats (40 pitfalls)
was more intensive than in other quadrats. Each
quadrat was treated separately as follows. The

Table 1 Summary of sampling effort for Cromwell chafer beetles on the Cromwell Chafer Beetle Reserve.

Year

1986
1989
1993

1994

1996

1997

Dates

30 Sep 1986-25 Jan 1987
17 Sep 1989-27 Oct 1989
5 Sep 1993-31 Oct 1993

14 Sep 1994-19 Sep 1994
12 Oct 1994-19 Oct 1994
3 Nov 1994-13 Nov 1994
21 Nov 1994-28 Nov 1994
14 Dec 1994-17 Dec 1994
3 Sep 1996-24 Sep 1996
1 1 Oct 1996-31 Oct 1996
5 Sep 1997-30 Nov 1997

Quadrats

All
All
All

All B-quadrats
All B-quadrats

B3-8, BIO
B4-8
B4-8
All
All
All

Reference

Armstrong, 1987
Armstrong, 1990
Emerson, 1993

40
Ravenscroft (present study)

Mudford, 1996

Ferreira (present study)

Remarks

Paint marking
Paint marking

Numbers for marking
pitfalls on A4, B7andCl

Numbers for marking
40 pitfalls on B7

Numbers for marking

Numbers for marking


