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An exemplary application of the Unified System for assessing Eradication Feasibility (USEF):
a comparison of eradication actions according to “one species / different regions”
and “one region / different species” schemes.

Table S1:
Evaluation of eradication feasibility of: Poa annua L. from Antarctic King George Island (unless otherwise stated, data comes from Galera et al.
2021), P. annua from Subantarctic Macquarie Island and Stellaria media (L.) Vill. from Macquarie Island. For scoring and definitions of categories
for scoring see Table 2, factor’s input is calculated by dividing factor score by the factor’s score maximum value (see text), ? - information not
available.

Factor Factor’s input and rationale behind its evaluation for:
Poa annua on King George Is. Poa annua on Macquarie Is. Stellaria media on Macquarie Is.
1. Infestation size 0.20: minimum < 5 m?, maximum 0.76  ?: information on the species 0.20: 0.3 ha (Williams et al.,

ha (status for the 2017/2018 season) distribution within the Island has not ~ 2019b)
been published. However at present
P. annua is described as “the most
abundant non-native species”
(March-Salas & Pertierra, 2020; see
also Williams et al., 2018, 2019a)

2. Number of separate 0.40: two infestation sites (status for ?: information on the species 0.80: eight loosely defined
infestation sites the 2017/2018 season) distribution within the Island has not  subpopulations and six isolated
been published. It is expected that the individuals outside these
species displayed a high population subpopulations (Williams et al.,
dynamics due to the decreasing 2019b)
rabbit population (Whinam et al.,
2014)
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Factor

Poa annua on King George Is.

Poa annua on Macquarie Is.

Stellaria media on Macquarie Is.

3. Isolation of infestation

4. Monitoring area size

5. Monitoring rate

6. Land use
and ownership
of infested area

0.20: Island area — approximately
1300 km?, the distance of the Island
from South America — approximately
1000 km (Korczak-Abshire, Angiel &
Wierzbicki, 2011); strong ecological
isolation of the infestation within the
Island (infestation located on the
seasonally ice-free “environmental
island” — Point Thomas Oasis with an
area of 5.24 km?)

0.40: monitoring area at initial stage
of eradication 4.8 ha

0.80: number of required visits during
the year — maximum 7

a) short annual monitoring period —
growing season lasts maximum 3
months

b) recommended high monitoring
frequency — 2 weeks

0.33: no difficulties in accessing the
target area - no ownership conflicts,
legal regulations promote eradication
a) type of land management practices
— extremely low intensity of land use
b) high accessibility resulting from
land ownership relations — the whole
maximum monitoring area managed
by one Station operator

c) extremely low complexity of
management mosaic

0.20: Island area — 127.8 km?
(Macquarie Island Nature Reserve and
World Heritage Area, 2006; Pertierra
et al., 2016), the distance of the Island
from Australia — approximately 2000
km (Distances [2020])

?: information on the species
distribution within the Island has not
been published

?: information on monitoring intensity
has not been published

0.33: no difficulties in accessing the
target area - no ownership conflicts,
legal regulations promote eradication
(Macquarie Island Nature Reserve and
World Heritage Area, 2006)

a) type of land management practices —
extremely low intensity of land use

b) high accessibility resulting from
land ownership relations — the whole
Island managed by one Station operator
c) extremely low complexity of
management mosaic

0.20: Island area — 127.8 km?
(Macquarie Island Nature Reserve
and World Heritage Area, 2006;
Pertierra et al. 2016), the distance of
the Island from Australia —
approximately 2000 km (Distances
[2020])

1.00: current monitoring area —
1008 ha (Williams et al., 2019b)

?: information on monitoring intensity
has not been published; if pre-
productive period of the species is the
same as in other conditions, the area
of infestation “will need to be

monitored within a 5 week period”
(Williams et al., 2019Db)

0.33: no difficulties in accessing the
target area - no ownership conflicts,
legal regulations promote eradication
(Macquarie Island Nature Reserve
and World Heritage Area, 2006)

a) type of land management practices
— extremely low intensity of land use
b) high accessibility resulting from
land ownership relations — the whole
Island managed by one Station
operator

c) extremely low complexity of
management mosaic



Factor

Poa annua on King George Is.

Poa annua on Macquarie Is.

Stellaria media on Macquarie Is.

7. Accessibility

8. Adaptation to new
climatic conditions

0.20:

a) very short distance to be traveled
by personnel performing eradication:
mean distance from the main Station
building — 0.2 km (Station
subpopulation) and 1.5 km (moraine
subpopulation)

b) no difficulties in gaining access to
infested area due to landform

1.00: climate adaptability high —an
almost cosmopolitan species present
in temperate, cold and polar zones
(Heide, 2001; Galera,
Chwedorzewska & Wodkiewicz,
2015); climate distance short - species
present in the same polar climatic
zone

?: information on the species
distribution within the Island has not
been published

a) the maximum possible distance to be
traveled by personnel performing
eradication is about 33 km (distance
from the Station building to the farthest
southern part of the Island, see Map 6
in Macquarie Island Nature Reserve
and World Heritage Area, 2006), if the
species occurs in the south of the
island, then the southernmost sites will
be difficult to access (no access by
vehicle, few landing beaches, see Maps
4, 13 and 14 in Macquarie Island
Nature Reserve and World Heritage
Area, 2006)

b) topography of the island unfavorable
for its exploration (Map 6 in
Macquarie Island Nature Reserve and
World Heritage Area, 2006; Williams
et al. 2018), access may be difficult
due to dense concentrations of seals
and penguins (see Maps 9 and 11 in
Macquarie Island Nature Reserve and
World Heritage Area, 2006)

1.00: climate adaptability high —an
almost cosmopolitan species present in
temperate, cold and polar zones
(Heide, 2001; Galera Chwedorzewska
& Wédkiewicz, 2015); climate distance
short - species present in the same
polar climatic zone

0.80:

a) distance to be traveled by personnel
performing eradication moderate:
max distance from the Station
building to the farthest positions —
about 8 km (see Fig. 1A by Williams
et al., 2019b)

b) most sites located off established
tracks, in steep terrain and creeks,
access to some subpopulations is
difficult due to dense concentrations
of seals and penguins (Williams et al.,
2019Db)

1.00: climate adaptability high —an
almost cosmopolitan species present
in temperate, cold and polar zones
(Sobey, 1981); climate distance short
- species present in the same polar
climatic zone



Factor

Poa annua on King George Is.

Poa annua on Macquarie Is.

Stellaria media on Macquarie Is.

9. Number
and distribution
of propagules

10. Vegetative
propagation

11. Propagule longevity

12. Pre-reproductive
period

13. Detection possibility

0.40: soil seed bank highly
concentrated: around 6000 seeds m~
under tussocks, 200-400 seeds m2 in
random places away from the
tussocks

0.50: very small ability of the plant to
produce vegetative propagules (Bond
et al., 2007)

1.00: maximum longevity of seeds
estimated at 16 years

1.00: minimum length of the pre-
reproductive period — few weeks
(probably less than 1 month). Plants
were also observed to start flowering
under snow

0.60: species identifiable from a
distance <2 m

a) detection distance 1-3 m (plants
small, not uniquely coloured)

b) no specific smell, remote sensing
not applicable (small plant)

C) target species similar to the native
grass species

1.00: soil seed bank density spatially
variable: 132,000 seeds m- at low
altitude coastal sites, declined with
increasing altitude to <2600 seeds m
(Williams et al., 2016a)

0.50: very small ability of the plant to
produce vegetative propagules (Bond et
al., 2007)

0.33: “Seed viability declined over
time, from an initial viability of 81 to
<3% after 2 years in the soil” (Williams
et al., 2016a)

?: not assessed on the Island

0.60: species identifiable from a
distance <2 m

a) detection distance 1-3 m (plants
small, not uniquely coloured)

b) no specific smell, remote sensing not
applicable (small plant)

C) target species similar to the native
grasses, including 3 Poa species
(Springer, 2012; Salas & Baker, 2019;
March-Salas & Pertierra, 2020) - this
applies especially to juvenile plants

1.00: soil seed bank highly
concentrated: mean density 3417
seeds m2, maximum 38,760 (or
37,740) seeds m2 under canopy of S.
media, and almost 0 just 60 cm away
from the plants canopy (Williams et
al., 2019b)

1.00: vegetative propagation by
fragmentation common — adventitious
roots at nodes of prostrate stems, and
on shoots severed from the parent
plant (Sobey, 1981)

?: “Mean viability declined from 92%
to 79% after 12 months burial”
(Williams et al., 2019b)

0.80: minimum length of the pre-
reproductive period — probably 5
weeks (Williams et al., 2019b)

0.60: species identifiable from a
distance <2 m (Williams et al., 2019b)
a) detection distance 1-3 m (plants
small, but uniquely coloured)

b) the applicability of detector dogs is
limited because of presence of native
Stellaria species; remote sensing not
applicable (small plant)

c) high possibility to distinguish
target species from native plants
visually



Factor

Poa annua on King George Is.

Poa annua on Macquarie Is.

Stellaria media on Macquarie Is.

14. Annual period
of detectability prior
to seed set

15. Knowledge
of current location
of infestation sites

16. Understanding
of species biology

17. Eradication achieved
elsewhere

18. Reaction time

19. Applicable control
methods

1.00: probably 1-3 weeks (especially
at the beginning of the growing
season)

0.33: available information about
current location of infected sites
(distribution map and GPS
coordinates published in a scientific
journal, see Galera et al., 2017)

0.33: sufficient knowledge of target
population biology to plan and
execute eradication actions

0.50: successful eradication of several
very small populations of the species
in Maritime Antarctic has been
reported

1.00: reaction time around 30 years

0.66: available control measures:

a) only laborious and time consuming
physical methods applicable and
effective: hand weeding and hand
removal of seed-infested soil

b) cultural control — N/A (no
cultivations in Thomas Point Oasis)

?: not assessed on the Island

1.00: information on the species
distribution within the Island has not
been published

0.33: sufficient knowledge of target
population biology to plan and execute
eradication actions “Aspects of the
ecology of the species on the SOI
[Southern Ocean Islands] are relatively
well known” (Williams et al., 2019a)

0.75: successful eradication of several
very small populations of the species in
Maritime Antarctic, but eradication
attempt in similar conditions on South
Ocean Snares Island failed (Shaw,
2013)

1.00: species first recorded in 1883
(Pertierra et al., 2016) or 1894
(Copson & Whinam, 2001), but the
eradication has not yet started

0.66: available several control
measures:

a) physical control was considered
rather insufficient (Williams et al.,
2016b)

b) cultural control — N/A (no
cultivations on the Island, except for

0.80: probably longer than 5 weeks
(“the gross area of infestation will
need to be monitored within a 5 week
period”, Williams et al., 2019Db)

0.33: available information about
current location of infected sites
(distribution map published in a
scientific journal, see Williams et al.,
2019b)

0.33: sufficient knowledge of target
population biology to plan and
execute eradication actions (Williams
et al., 2019b)

1.00: failed eradication attempt on
South Ocean Snares Island (Shaw,
2013)

1.00: species first recorded 1894
(Copson & Whinam, 2001), but the
eradication has not yet started

1.00: effectiveness of control methods
in the Subantarctic conditions requires
research

a) difficult physical control due to soil
seed bank and vegetative reproduction
by fragmentation (Williams et al.,
2019b)



Factor

Poa annua on King George Is.

Poa annua on Macquarie Is.

Stellaria media on Macquarie Is.

20. Personnel awareness

21. Coordination
between monitoring
agencies

22. Sufficient allocation
of resources

c) possibility of using chemical
methods limited (unknown impact on
native species)

d) biological control methods cannot
be used due to prohibited introduction
of alien organisms

0.66: variable sense of responsibility
of people involved in the campaign

0.75: during the eradication action the
set of institutions coordinating the
project and personal composition of
eradication team changed
significantly over time with varying
support of qualified personnel

0.50: financing less than sufficient,
but stable; little additional resources
needed for the campaign apart from
Polish Antarctic Station maintenance
cost

hydroponics; Copson & Whinam,
2001; Macquarie Island Nature
Reserve and World Heritage Area,
2006)

c) selective impact of glyphosate,
rimsulfuron and trifloxysulfuron has
been found under simulated
Subantarctic temperatures (Williams et
al., 2016b, 2019a)

d) biological control methods cannot be
used due to prohibited introduction of
alien organisms and the presence of a
native three Poa species (Macquarie
Island Nature Reserve and World
Heritage Area, 2006; Salas & Baker,
2019)

?: no report on the start of eradication
action available

?: no report on the start of eradication
action available

?: the eradication action has not started

b) cultural control — N/A (no
cultivations on the Island, except for
hydroponics, Copson & Whinam,
2001; Macquarie Island Nature
Reserve and World Heritage Area,
2006)

c) the effectiveness and selectivity of
chemical control methods in the
Subantarctic conditions needs to be
checked

d) biological control methods cannot
be used due to prohibited introduction
of alien organisms and the presence of
a native S. parviflora (Macquarie
Island Nature Reserve and World
Heritage Area, 2006; Salas & Baker,
2019)

?: no report on the start of eradication
action available

?: no report on the start of eradication
action available.

?: the eradication action has not
started



Factor

Poa annua on King George Is.

Poa annua on Macquarie Is.

Stellaria media on Macquarie Is.

23. Economic and social
relevance of target
species

24. Invasion pathways

0.33: no conflicts with the public:

a) no cultivation value

b) pressure on eradication due to legal
conditions

0.33: potential pathways of invasion
limited and at least partially blocked
by phytosanitary regulations:

a) proven propagule pressure of the
species on the Island (Lityrska-Zajgc
et al., 2012). Site relevant drivers
known to increase invasion risk in the
broader Antarctic described by
McGeoch et al. (2015) such as:
scientific activity, tourism, year-long
residents, importation of fresh
produce, airfield (helipad). There is
no agriculture on the Island.

b) methods of blocking pathways of
invasion available (Non-Native
Species Manual, 2019)

0.33: no conflicts with the public:

a) no cultivation value

b) pressure on eradication due to legal
conditions (Macquarie Island Nature
Reserve and World Heritage Area,
2006)

0.33: potential pathways of invasion

limited and at least partially blocked by

phytosanitary regulations:

a) proven propagule pressure of the
species on the Island (Whinam,
Chilcott & Bergstrom, 2005). Site
relevant drivers known to increase
invasion risk in the broader Antarctic
described by McGeoch et al. (2015)
such as: scientific activity, tourism,
year-long residents, importation of
fresh produce, airfield (helipad),
agriculture (only hydroponics, set of
plants that are allowed for cultivation)
(Pertierra et al., 2016; Macquarie
Island Nature Reserve and World
Heritage Area, 2006)

b) methods of blocking pathways of

invasion available (Whinam, Chilcott &

Bergstrom, 2005; Pertierra et al.,

2016), effective and thoroughly applied

strict quarantine and environmental
protection measures (Macquarie Island
Nature Reserve and World Heritage
Area, 2006)

0.33: no conflicts with the public:

a) no cultivation value

b) pressure on eradication due to legal
conditions (Macquarie Island Nature
Reserve and World Heritage Area,
2006)

0.33: potential pathways of invasion
limited and at least partially blocked
by phytosanitary regulations:

a) no proven propagule pressure of
the species (Whinam, Chilcott &
Bergstrom, 2005), however S. media
is one of the most common invasive
species in the Subantarctic (Williams
et al., 2019b). Site relevant drivers
known to increase invasion risk in the
broader Antarctic described by
McGeoch et al. (2015) such as:
scientific activity, tourism, year-long
residents, importation of fresh
produce, airfield (helipad), agriculture
(only hydroponics, set of plants that
are allowed for cultivation)
(Macquarie Island Nature Reserve
and World Heritage Area, 2006;
Pertierra et al., 2016)

b) methods of blocking pathways of
invasion available (Whinam, Chilcott
& Bergstrom, 2005; Pertierra et al.,
2016), effective and thoroughly
applied strict quarantine and
environmental protection measures
(Macquarie Island Nature Reserve
and World Heritage Area, 2006)
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