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ANCA staff collected samples to estimate
weevil numbers in six billabongs on the
floodplain (Skeat 1990). By late 1987, the
effectiveness of the weevil in controlling
the weed was reduced and thick weed
mats established and remained on many
billabongs throughout the Wet season
and into the following Dry. In previous
years these mats were washed out by Wet
season flood waters. The mats now ap-
peared very stable and were rapidly colo-
nized by other vegetation. Concern over
the weed’s spread became intensified
when a further infestation was found in
Tin Camp Creek, a tributary of the East
Alligator River (Figure 1) in 1988.

In an effort to address the apparent in-
adequacy of the biological control agent,
a research contract was established be-
tween ANCA and the CSIRO Division of
Entomology. This two year program
commenced in 1991. It was designed to
measure and relate changes in weevil
abundance in the field to temperatures
and host plant nutrition, to conduct initial
experiments on the effects of high tem-
peratures on fecundity, development and
survival of the weevil, and to evaluate the
effects of repeated releases of the weevil
at selected sites.

At the same time other control meas-
ures were implemented on the Magela
floodplain. Access to the Magela
billabongs was restricted and vehicles
coming from Arnhem Land were in-
spected at the Magela Creek crossing in
an attempt to prevent the spread of
salvinia. However, in 1990 salvinia was
found in Nourlangie Creek (Figure 1), a
tributary of the South Alligator River.
This infestation, approximately three hec-
tares in area, was treated with the herbi-
cide VELPAR in an attempt at eradica-
tion. Whilst ostensibly successful, by late
1992 two further infestations were located
on the Nourlangie. In an attempt to con-
trol these infestations, 20 000 litres of AF
100 were sprayed on the floating mats
and 2,4-D was used to spray plants
stranded by falling water levels (salvinia
plants stranded by falling water levels can
survive for more than three months if the
sediment remains moist, C.M. Finlayson
unpublished information). However, this
measure was not successful and follow-
ing the 1992–93 Wet season salvinia was
found to be even more widespread on the
Nourlangie.

Effectiveness of biological control
on the Magela
Studies conducted on billabongs on the
Magela floodplain by CSIRO project per-
sonnel demonstrated that the weevil ex-
erted significant control of the weed dur-
ing the period 1991 to early 1993. Many
salvinia mats were completely destroyed
over the Dry season. In some locations,
biomass of salvinia was greatly reduced,
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Introduction
A workshop to assess the status of re-
search efforts into the effectiveness of bio-
logical control of Salvinia molesta
(salvinia) on the Magela floodplain in
Kakadu National Park was held on 23
February 1993. The workshop, convened
by ANCA and CSIRO Division of Ento-
mology, was held at the Alligator Rivers
Region Research Institute in Jabiru. Rep-
resentatives from a number of Northern
Territory and Federal agencies involved
in weed management in the Northern
Territory attended.

Short talks were presented on the
spread and distribution of salvinia
around the world, in Australia and in
Kakadu National Park in particular, on
the possible ecological effects of salvinia
and on biological control of the weed.
CSIRO project staff presented a summary
of their research on understanding the in-
teractions between an introduced biologi-
cal control agent, the weed and aspects of
the Magela Creek environment. This was
followed by a general discussion on the
direction of, and support for, further re-
search.

This summary of the workshop is to
keep weed researchers and managers in-
formed of recent developments, in the
control of salvinia in Kakadu National
Park.

Salvinia molesta in Kakadu
National Park
Salvinia was first recorded in the Kakadu
region in September 1983 in a section of
the Magela floodplain (Figure l) known as
the Mudginberri Corridor (Finlayson
1984). Several billabongs were fringed

with loosely packed mats of salvinia
plants, generally intermixed with the na-
tive wetland vegetation. A chemical con-
trol program, utilizing the kerosene-
based AF 100 and AF 101 mixtures was
mooted, but quickly abandoned after
more plants were found, in areas that
were extremely difficult to access. In-
stead, the biological control agent
(Cyrtobagous salviniae) was introduced by
ANPWS (now ANCA). As this weevil
had successfully controlled salvinia else-
where (Room 1990), great hopes were
held for successful control of the Magela
infestations.

However, over the next 2–3 years
salvinia continued to spread further
downstream. All the main billabongs on
the Magela floodplain were at different
times at least partly, or even completely
covered by floating mats of plants. Whilst
salvinia continued to spread, the mats on
the billabong rarely persisted for a com-
plete annual cycle, presumably due to the
joint influence of the introduced weevil
and the annual floods that flushed the
billabongs. Plants that remained after the
Wet season flushing were the precursors
of further mats, in other words, a cycle of
mat development followed by dispersion
(and possibly destruction by weevils) was
established.

Although there was some evidence that
the weed was under control, there was
concern that the weevil population was
not expanding and spreading as it had
done elsewhere (C. Wilson personal com-
munication). Thus, a number of further
introductions were made (C. Wilson and
C.M. Finlayson unpublished informa-
tion). From May 1986 to December 1989
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but the mats failed to sink as they were
held together by other vegetation (Julien
and Storrs 1993).

During the study period the broad pat-
terns of salvinia and weevil population
changes may be summarized as follows.
At the height of the Wet season (January–
February) weeds and weevils were
widely dispersed by floodwaters. Growth
of the remaining salvinia resulted in mats
that partially to completely covered
billabongs by September. At the same
time, weevil populations that remained
after the floods developed at a faster rate
than they had before the floods. Over the
next few months severe damage to the
weed was evident, and in some
billabongs the majority of the mats sank
before the Wet season floods occurred
(Julien 1993).

Studies on the effects of temperatures
on the weevil, although not exhaustive,
suggested that the high temperatures did
not significantly affect the populations
during the study period (Julien 1993).
Nevertheless, temperatures experienced
by the weevil are very high and season to
season variation may result in ineffective
control during some years. Tissue nutri-
ent analysis suggested that changes in the
populations of the weed were not limited

by nutrient availability. Changes in the
weevil populations were most probably
influenced by the availability of salvinia
buds (host food plant) in the initial in-
stance, and not by temperature. However,
temperature may have been a bearing on
recovery of the weevil populations. As
tissue nutrient levels in the plants re-
mained relatively high throughout the
studies, this is unlikely to have limited
weevil population growth (Julien 1993;
Julien and Storrs 1993).

The study showed that there was no
benefit to be gained by continuous and
repeated introductions of the weevils into
areas of the Magela floodplain where the
weevil was already established. The num-
bers being released were insufficient to
modify the level or timing of damage
compared with that caused by existing
field populations.

Recommendations for further
research
Participants discussed the status of the
salvinia problem in Kakadu under three
broad headings:
i. importance of the problem,
ii. level of control required, and
iii.further research into control and man-

agement options.

These are summarized separately below.

Importance of the problem
The extent of the salvinia problem in
Kakadu National Park was considered to
be very serious, with urgent control meas-
ures being required. In addition to the
potential for further spread within
Kakadu, concern was expressed over the
potential for spread to adjoining Aborigi-
nal lands. ANCA and local Aboriginal
groups are concerned about maintaining
the integrity of the Kakadu landscape and
protecting local food resources. The na-
ture of ecological change that has oc-
curred in the freshwater billabongs and
creeks of Kakadu as a consequence of the
salvinia infestation is not known, but was
considered likely to be severe. Whilst ef-
forts to control the weed need to be
strengthened, there is also a need to ob-
tain further information on the cultural,
social, economic and ecological effect of
salvinia in the Park.

Level of control required
Traditional owners within the Park are
greatly concerned at the degree of control
of salvinia achieved to date. Whilst
CSIRO’s results demonstrated that the
biological control agent provided consid-
erable control in some situations, the
overall level of control was considered in-
adequate. To achieve a greater control, a
variety of techniques may need to be uti-
lized, either in isolation or integrated with
the biological control program. It was rec-
ognized that the benefits of using chemi-
cals would need to be balanced against
the disadvantages, and deliberate choices
would have to be made.

Further research into control and
management options
In an effort to reduce growth and limit
further spread of salvinia it was recom-
mended that the biological control agent
be introduced to all infestations in the
Park regardless of any further decisions
that may be made. It was recognized that
ongoing management of salvinia within
the Park will be necessary and should in-
clude biological control. Further recom-
mendations were:
i. the CSIRO project to be extended for a

year to begin trials with selected herbi-
cides in conjunction with biological
control,

ii. ANCA staff be made available for train-
ing in handling the insects during the
project,

iii.emphasis on monitoring be shifted to
assess the effectiveness of this broader
approach and

iv.appropriate organizations be nomi-
nated to manage the herbicidal applica-
tions and the ecotoxicological aspects of
herbicidal work.

Figure 1. Alligator Rivers Region (ARR), which includes Kakadu National
Park and the eastern portion of the catchment of the East Alligator River.
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