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Abstract
Carmenta mimosa was first released on
Mimosa pigra in July 1987. In 1997, vari-
ous survey techniques were devised and
utilized to determine the distribution
and abundance of biological control
agents on M. pigra. Such information is
essential in monitoring the establish-
ment and spread of the agents and it in-
creases the effectiveness of future re-
leases and integrated control work. Data
collected from the first three years of sur-
veys on the Adelaide and Finniss River
catchments have been mapped and the
results indicate that the population of C.
mimosa has increased and spread. In
1999, the population density of C. mi-
mosa in the Adelaide River catchment
was more than ten times greater than
1997, and five times greater in the Finniss
River catchment. The estimated distribu-
tion of C. mimosa increased similarly
during the three years in both river catch-
ments. This is the first attempt at map-
ping the density and distribution of bio-
logical control agents of M. pigra in the
Northern Territory.

Introduction
Mimosa pigra L. (Mimosaceae) is a
branched prickly bush. A native of
Mexico, Central and South America, M.
pigra is believed to have been introduced
to the Northern Territory in the late 1800s
(Lonsdale 1992). First found outside of
Darwin in the late 1950s, M. pigra has since
spread rapidly, now infesting 80 000 ha of
Northern Territory wetlands (Lonsdale
1992). M. pigra forms dense, practically
monospecific stands (Lonsdale and
Segura 1987), posing problems for tour-
ism, aboriginal culture, agriculture and

pastoral activities (Miller et al. 1981), and
the biological diversity of wetlands
(Braithwaite et al. 1989).

In 1979 a collaborative biological con-
trol program for M. pigra commenced,
involving the Northern Territory Depart-
ment of Primary Industry and Fisheries
and CSIRO (Forno 1992). The first insects
released were the seed feeders,
Acanthoscelides quadridentatus (Shaeffer)
and A. puniceus Johnson (Bruchidae), in
1983 (Wilson and Flanagan 1990).
Carmenta mimosa Eichlin and Passoa
(Sesiidae) is one of 11 biological control
agents that had since been released for M.
pigra in Australia. The insect was first re-
leased in July 1989 at Scott Creek, on the
Adelaide River.

Carmenta mimosa is a clearwing moth
which usually lays its eggs in leaf nodes.
Larvae tunnel the stem and graze on the
bark, sometimes girdling it, leading to
stem death above the point of feeding
(Forno et al. 1991). Larvae have been ob-
served to exit and re-enter stems, at times
re-entering below the soil surface to feed
on the roots which sometimes causes plant
death (Forno et al. 1991). Pupation occurs
in the stem.

Since 1997, all major river systems
known to be infested with M. pigra have
been surveyed for biological control
agents. The Adelaide and Finniss River
catchments sustain the largest M. pigra in-
festations, and thus are of particular inter-
est. This paper details the release sites for
C. mimosa, mapping its spread from re-
lease sites on these two catchments, and
the increasing population densities at sur-
vey sites over the past three years.

Methods
Release method
Carmenta mimosa was released as eggs,
neonates, larvae, pupae and adults. Initial
releases of eggs and neonates were unsuc-
cessful and data from releases prior to
1991 have not been included in this paper.

Survey method
Surveys were conducted in September
1997, May 1998 and June 1999. A net of
sites across the distribution of M. pigra, in-
cluding release sites, were surveyed. Sites
were more than 3 km apart and each year
extra sites were selected outside the previ-
ous distribution to detect further spread.
Fresh frass excreted to the outside of the
stem was used as an indicator of larval
presence. One person conducted one ten-
minute count of fresh frass to estimate the
C. mimosa population density at each sur-
vey site.

Map production
All maps were produced using Arcview
Version 3.1a. Maps were derived from
AUSLIG 1:250 000 data and projected in
Transverse Mercator, Australian Geodetic
Datum 1966.

Results and discussion
Carmenta mimosa releases
A total of 8364 C. mimosa larvae, adults
and pupae were released at 14 sites on the
Adelaide River. Two new release sites
were established on Djukbinj Conserva-
tion Reserve and additional releases were
made at Koolpinyah Station and Djukbinj
Site 1 after the yearly surveys commenced
(Table 1). Since 1 December 1989, 2420 C.
mimosa were released at seven release sites
on the Finniss River. Only one further re-
lease was made on the Finniss River after
the first survey (Table 1).

Population density
The population density of C. mimosa has
increased over the three years on both
catchments (Figures 1 and 2). This is
clearly seen in Figure 1, at two sites sur-
veyed each year. The results indicate that
the numbers of C. mimosa on the Adelaide
River increased from an average of 3.8 in
1997 to 46.7 in 1999. The average density
was more than ten times greater in 1999
than 1997. The average population density
on the Finniss River was 7.3 in 1997, 16.4
in 1998 and 40.9 in 1999, a five fold in-
crease over the three years. This is a posi-
tive result, particularly on the Finniss
River as no substantial releases were
made on that catchment following the
commencement of the annual surveys.
Thirty two per cent of the total numbers of
C. mimosa released were released during
the three year survey period, with 25% of
the total released north of the Arnhem
Highway, on the Adelaide River, where
population increases were high.
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Estimated distribution
Figures 1 and 2 indicate a distinct annual
increase in distribution. The estimated
distribution of C. mimosa on the Adelaide
River was over eight times greater in 1999
than 1997. In the 1999 survey the largest
distance C. mimosa was recovered from the
nearest release site was 15.0 km, com-
pared to 12.2 km in 1997. The estimated
distribution of C. mimosa has similarly in-
creased on the Finniss River, but not as
dramatically. The distribution was three
times greater in 1999 than 1997. The great-
est distance C. mimosa was observed from
the nearest release site in 1997 was 8.3 km.
By 1999 that distance had increased to 17.7
km. The increase in density and distribu-
tion on the Adelaide River is restricted to
the northern region of the catchment.
There is a concentration of releases in that
area and southern release sites have been
damaged. A number of release sites on the
southern Adelaide River were damaged
by natural fires and herbicide application
less than ten months after the agent was
released. The insects failed to establish in
this time.

Mapping a true distribution of C. mi-
mosa is not possible without knowing the
exact extent of the target weed. M. pigra
has not been broadly mapped in these
river systems. Thus, no exact areas can

Table 1. Releases of Carmenta mimosa on the Adelaide and Finniss River
catchments.

Release site First Last Cumulative total
release release released

1997 1998 1999

Adelaide River
Tony Ahern’s – CSIRO Litter Tray #3 23-Nov-89 02-Jun-91 846 846 846
Beatrice Lagoon 18-Jul-91 01-Aug-93 504 504 504
Donald’s Lagoon Stn – Auld’s Lagoon 14-Jan-93 14-Jun-95 211 211 211
Donald’s Lagoon Stn – Bullocks Hole 23-Jun-95 20-Jul-95 513 513 513
Heathers Lagoon – Old Marraki Track 30-Jun-95 20-Jun-95 282 282 282
Bertie’s Lagoon – Old Marraki Track 20-Jul-95 28-Sep-95 294 294 294
Albany Park Stn – Tortilla Flats 02-Feb-96 20-Feb-96 685 685 685
Mt. Kepler Station 05-Mar-96 02-Apr-96 609 609 609
Bob Hanna’s – Beatrice Hill 26-Jun-96 25-Jul-96 360 360 360
Koolpinyah Station – Black Jungle* 13-Dec-96 05-Nov-98 908 908 1089
Acacia Gap – Manton River 24-Apr-97 30-Apr-97 937 937 937
Djukbinj Conservation Reserve – Site 1* 28-Aug-97 25-Nov-97 160 618 618
Djukbinj Conservation Reserve – Site 2* 04-Dec-97 13-Jan-98 0 794 794
Djukbinj Conservation Reserve – Site 3* 12-Jan-99 01-Jun-99 0 0 622
Total 6309 7561 8364

Finniss River
Finniss River Station 01-Dec-89 02-Sep-93 341 341 341
Sweets Lagoon – Cashew Patch 19-Jul-91 06-Dec-91 30 30 30
Sweets Lagoon – Mango Patch 12-Jul-92 01-May-97 666 666 666
Ted Easton’s Site 2 12-Jan-95 12-Jan-95 80 80 80
Chrisps 12-Apr-96 12-Apr-96 188 188 188
Wagait Aboriginal Reserve 26-Mar-97 26-Mar-97 748 748 748
Ted Easton’s Site 1* 15-Apr-97 25-Mar-98 147 367 367
Total 2200 2420 2420

Figure 1. Comparison 1997–1999 C. mimosa populations on the Adelaide River Catchment.
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be determined, only a measure of the
spread of C. mimosa. The result, however,
does provide a known range of the agent,
that is, that any mimosa plants inspected
within this range are likely to be infested.

Life cycle
Compared to other biological control
agents of M. pigra, C. mimosa has spread
slowly over the years since its release on
the two river catchments. As an example,
Neurostrota gunniella (Busck) (Gracill-
ariidae), first released in February 1989,
was found at 96.0% of all sites surveyed in
1998. Coelocephalapion pigrae Kissinger
(Apionidae), first released in May 1994,
was found at 81.2% of all sites surveyed,
compared to C. mimosa which was found
at only 38.6% of sites. These two agents
have complete life cycles of 4.5 weeks and
12 days respectively.

The slower spread is possibly affected
by the longer life cycle of C. mimosa. The
moth’s entire life cycle takes an average of
14 weeks with larval development taking
on average of 9.7 weeks (Forno et al. 1991).
Most female adults live for an average of
10 days and rarely mate after they are
more than three days old (Forno et al.
1991). There are therefore only three gen-
erations of the moth in one year and the
short life span of the adults limits their
opportunity to mate and disperse over
great distances.

The majority of the moth’s life cycle is
spent as larva or pupa within the stem.
This makes the population susceptible to
the effects of fire and mechanical treat-
ment. This is evident at a release site on
the southern Adelaide River where C. mi-
mosa has not persisted after an intense fire.

Integrated control
The increases in the density and distribu-
tion of C. mimosa are encouraging. C. mi-
mosa has been observed causing extensive
damage to M. pigra at high densities, how-
ever it alone cannot control this weed. A
suite of insects are required, attacking all
parts of the plant, to bring the weed down
to manageable levels (Forno 1992). Impact
studies are currently under way to deter-
mine the exact impact of C. mimosa and
other agents on M. pigra populations. An
integrated control experiment is also in
progress to determine the combined effect
of biological control with chemical, fire
and mechanical control methods. Results
will be used to develop a strategy to
control M. pigra that integrates all appro-
priate methods.

Mapping the survey results of the bio-
logical control agents provides good
visual interpretation for all stakeholders.
The maps indicate where the agent is
present in its highest numbers, this aids in
the selection of further release sites. Map-
ping in combination with other biological
control agents provides important infor-

Figure 2. Comparison 1997–1999 C. mimosa populations on the Finniss River
Catchment.
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mation for the application of integrated
control methods.
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