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Introduction
This report provides a summary of vegetation monitoring projects undertaken in the Macquarie Island
Nature Reserve World Heritage Area during the 2013 summer. Jennie Whinam and Nick Fitzgerald
spent nearly 6 weeks on Macquarie Island from late January to early March.
Long term vegetation monitoring plots were revisited for the first time since the apparent elimination
of rabbits by the Macquarie Island Pest Eradication Project (MIPEP). (Although the island has yet to
be declared free of rabbits, rabbit numbers were very low following aerial baiting in winter 2011 and
there has been no evidence of rabbits since late 2011, so rabbits have been at least functionally
absent for 18 months prior to the present survey.) These sites provide an indication of vegetation
change in response to the removal of grazing pressure from rabbits.
Exclosure plots were also revisited and rephotographed. Additionally, landscape rephotography
conducted at varied locations on the island is building up a time series of photographs for examining
landscape-scale changes in vegetation.
Dieback of the endangered endemic cushion plant Azorella macquariensis, a dominant species of the
extensive fjaeldmark vegetation community, was first noted in December 2008. We rephotographed
photoplots in cushion plant vegetation in the northern half of the island. Pathogen baiting was
conducted at four active dieback sites, with samples returned to DPIPWE labs for analysis. Soil and
plant samples were also collected for pathology analysis.
We also successfully conducted searches and population censuses for the rare plants Galium
antarcticum and Huperzia australiana. Galium was recorded for the first time since the initial
collection 30 years ago. Verification of observations by MIPEP staff has resulted in a significant
extension of the known range of Hupzerzia australiana on Macquarie Island.
Fungi were observed across different vegetation types and appeared abundant in both species
diversity and numbers of individuals.

Vegetation recovery in the absence of rabbits
The vegetation/rabbit plots and exclosure plots established 32 years prior have all been scored and
photographed. Initial impressions are that there is amazingly rapid recovery in some of the most
palatable and visible species (the megaherbs Stilbocarpa – Macquarie cabbage – and Pleurophyllum,
and tussock grass – Poa foliosa). The shield fern, Polystichum vestitum, is showing good recovery in
the exclosures constructed 6 years ago to conserve a 'seed' population. Small populations of the
shield fern are also starting to appear in scattered locations across the island. The introduced
species Poa annua forms thick lawns in places. Epilobium brunnescens also appears to be more
common than previously recorded.
All 30 rabbit/vegetation monitoring plots at 6 sites were assessed. As part of refining the data
collected over 30 years of monitoring vegetation response to rabbit grazing, to better record species
recovery a 2 x 2 metre plot was scored in detail in each of the 20 x 20 metre monitoring plots. Along
with recording recovery in the megaherbs, shield fern and tussock grass, it will be interesting to see
the changes in the smaller herbs and less obvious grasses (such as Deschampsia spp.).
The most frequently dominant species (cover >40%) are the grass Agrostis magellanica, the rush
Luzula crinita and the herb Acaena magellanica. Luzula and Acaena have generally become more
dominant since 2008, while Agrostis has responded variably between sites and time periods.
Hook sedge Uncinia spp. has become dominant at both Green Gorge North and South locations,
however it is uncertain whether this is a real increase in cover or simply an increase in height and
therefore visibility, in either case apparently due to cessation of rabbit grazing. Moss cover is higher at
all sites in 2013 than in previous years, however this may be observer bias given the difficulty of
estimating moss cover on the ground beneath a dense cover of vascular plants.
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Figure 1. Frequency of plots with cover >40% for three dominant vascular species and bryophytes.
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Photo 1. Stilbocarpa polaris within exclosure at Brothers Point. Grasses (mainly Agrostis magellanica
and the introduced grass, Poa annua) and Acaena magellanica dominate the unfenced vegetation.

Photo 2. Healthy ungrazed Pleurophyllum hookeri occurs outside this exclosure at Green Gorge.
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The species which display the most increase in cover across the study sites are Acaena magellanica,
Pleurophyllum hookeri, Montia fontana, Isolepis aucklandica, Juncus scheuchzerioides , Luzula crinita
and Uncinia spp. (Table 1). This includes all of the major native graminoid species, suggesting that
the graminoids are becoming more prominent in the absence of rabbit grazing.

Acaena minor is the only species which appears to have undergone widespread decline between 2008
and 2013. In contrast, Acaena magellanica increased at 12 out of the 28 plots in which it was present
and was unchanged in 15 plots.
Several species, including Festuca, Epilobium pedunculare and Acaena minor, exhibit mixed responses
with increases and decreases in different plots, although in most species there is a net increase (the
number of plots exhibiting increase in cover exceeds those with decreases).
Table 1. Change in cover class between 2008 and 2013 at 30 plots.

A presentation on the results of our long-term vegetation monitoring program was given to both the
MIPEP team and to the Macquarie Island expeditioners. Several members of the MIPEP team
participated in field surveys and Azorella dieback excavations and baiting.
It is recommended that taller plot markers (plastic conduit) be installed so that the plots will be visible
in future with the predicted increase in vegetation height. All site tag numbers need to be replaced.

Huperzia australiana
The enthusiasm and intense scrutiny of the vegetation by the Macquarie Island Pest Eradication
Project (MIPEP) team has resulted in several new populations of Huperzia australiana being identified
on the island. Previous inspections of known populations had revealed that many of the plants were
appeared unhealthy with signs of chlorosis. However, new populations with as many as 20 individual
clumps per site have been identified (with locations recorded) and assessed. Many of these appear
quite healthy. These new records mean that current estimates of the Huperzia population are about
double that previously known to exist on Macquarie Island. The new findings have also resulted in a
significant range extension, with 3 newly recorded populations south of the previous southernmost
record at Green Gorge basin (the most southerly population now being at Lusitania Bay).

Sphagnum falcatulum
The distribution and health of Sphagnum falcatulum has varied over the 25 years that it has been
monitored (Whinam & Copson 2006). Currently, the Sphagnum moss appears to be in good health
and expanding at monitoring sites. A new population of Sphagnum moss was found just north of
Pyramid Peak, extending the previous known southern limit from Green Gorge basin. Herbarium
samples were collected from several sites, to be used as part of an international study examining the
genetics of Sphagnum species.
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Photo 3. Newly discovered healthy Huperzia australiana population north of Green Gorge.

Photo 4. Surveying Sphagnum at Green Gorge.
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Galium antarcticum
The most unexpected and exciting find of our visit was the rediscovery of Galium antarcticum on the
northern shore of Skua Lake. On Macquarie Island this small herb was only known from a single
collection at this location in 1983 by Rod Seppelt and Geof Copson. Searches by botanists over the
intervening years had failed to relocate the species. We undertook a systematic search of the area
and counted a population of 500+100 individuals spread along 50 metres of the northern shore of
Skua Lake, located between 1-5 metres from the lake edge (E489429, N3946731, UTM Zone 57F, 144
metres asl). This is in the general vicinity of the original collection. Plants appeared to be in good
health, with a few flower buds and 2 flowers evident, but no fruits seen. The Galium was growing in
amongst mosses in short grassland, often associated with Epilobium brunnescens. The species has
recently been listed as Critically Endangered on the Commonwealth EPBC Act, reflecting its extreme
rarity in Australia.

Photo 5. Galium antarcticum growing amongst moss at Skua Lake.

Azorella macquariensis dieback
Azorella dieback continues to be active across the island, with almost no area completely free of
dieback. However, the three remaining SMAs (Special Management Areas) have good populations of
healthy Azorella despite some incidence of dieback (Photo 6). It is recommended that the Azorella
catchment area immediately to the north of Pyramid Peak (previously assessed by Jennie Whinam
and Micah Visoiu) should also be declared an SMA, as it has extensive areas of healthy large
cushions, with only very occasional patches of dieback. There is recovery apparent in some individual
plants or stems within cushions, although it is not clear whether these individuals didn’t die
completely when the dieback went through the cushion or whether they have resprouted
subsequently. Samples have been collected for further investigation.
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Photo 6. Mt Stibbs SMA healthy Azorella and patchy dieback, with Agrostis invasion.

Photo 7. Circular dieback pattern in Azorella at Windy Ridge.
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Photo 8. Twin dieback fronts near Mt Harrisson.

Photo 9. Pleurophyllum mortality associated with Azorella dieback at Mt Eitel.
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All 36 Azorella monitoring plots were visited except one, and were re-photographed and rescored. The monitoring took 2 people 9 days, and involved covering extensive areas of ground
between sites. These could be rationalised for the future, with some of the sites containing no/small
amounts of Azorella discontinued. The plots show that dieback has moved through some Azorella
areas and completely killed cushions, while in other areas cushions remain healthy, although dieback
occurs in the immediate vicinity. Some plots show some recovery of individual Azorella plants, while
other areas appear to have a second wave of dieback occurring across regrowth.
The ‘yellow line’ that marks the healthy from dieback cushions is apparent across the island. In some
cases the yellow line forms circles (Photo 7). In other less numerous cases the yellow line can be
seen coming from two directions, with healthy cushion plants between the two dieback fronts (Photo
8).
As previously identified through this monitoring process, Pleurophyllum hookeri also appears to be
affected in areas of Azorella dieback (Photo 9). Samples of dead and dying Pleurophyllum were
collected for pathology analysis. At two sites it was noted that Grammitis poeppigiana was dead in
areas of Azorella dieback, however in other cases it appears unaffected.

Azorella baiting
The original plan for pathogen baiting of Azorella dieback sites was modified on account of three of
the five packets of sterilised apple twigs needed for baiting developing mould during transportation.
The remaining two packages of twigs were suitable for pathogen baiting, allowing baiting at four
sites. The late arrival of the researchers (due to lengthy shipping delays) and the early arrival of the
Aurora Australis reduced the amount of time that the baits could be left in the ground to 21 days.
The baiting twigs were inserted into cushion plants along three parallel transects in healthy, ‘yellow
line’, and dead areas at each site (Photos 10-11).

Photo 10. Azorella baiting site at Mt Law.
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Photo 11. Placing apple twigs at baiting site, Overland Track.

Seed collection
We collected some seed from the geographically restricted Poa litorosa at Handspike Point on 23
February. However, most of the seed appears immature. We visited the nearby Carex trifida
population on the same day, but observed that the seed was immature. We have requested that
members of the MIPEP team collect seeds from these species when they are working in this area later
in the summer. The timing of our fieldwork early in the season meant that there were no seeds
evident on Azorella macquariensis.

Conclusion
The long-term monitoring plots provide an early indication of the recovery of vegetation on the island.
These and the time series photographs will be valuable for examining the major changes in
vegetation expected to occur over the next few years. Increased abundance and size of the two
megaherbs and the tussock grass Poa foliosa are expected to continue leading to the dominance of
these species in many locations. However, it will be many years before the ecosystem reaches a new
equilibrium and the responses of individual species and sites are difficult to predict.
Initial ecosystem recovery in the absence of rabbits and rodents is evident in changes in plant species
occurrence and abundance, which is to be expected. It is possible that Galium antarcticum and
Huperzia australiana have benefited from this ecosystem change. However, the increased survey
effort by the MIPEP team also contributed to the significant increase in records of Huperzia
australiana.
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The continued spread of Azorella dieback is a major concern and has the potential to severely change
the vegetation and geomorphology of much of the island. Some signs of recovery provide hope that
Azorella may be able to recover, however more study and ongoing biosecurity precautions are
required.

Recommendations
The long-term plot data is an invaluable resource for studying the impacts of rabbits on the
vegetation and the recovery of vegetation following rabbit eradication. Further analysis of this dataset
and publication of the findings in the peer reviewed literature should be pursued.
Opportunities for accessing remote sensing such as high resolution satellite imagery coverage of the
island now and in future years should be investigated as a means of documenting landscape-scale
changes in vegetation.
It is recommended that taller plot markers (plastic conduit) be installed so that the vegetation
monitoring plots will be visible in future with the predicted increase in vegetation height. All site tag
numbers need to be replaced. Engraved plastic is a better option than metal tags.

Azorella monitoring plots are time consuming to revisit and some plots established by the Australian
Antarctic Division contain little or no Azorella. In future it is suggested that some of these be
discontinued and if time is limited that only a subset of the plots be revisited.
Further work is urgently needed to investigate the causes of Azorella dieback.
The Pyramid Peak Special Management Area for Azorella should be declared.
Weather and climate data are presently only available from the sea level weather station. Installation
of a weather station on the plateau would be useful for monitoring climate change impacts on the
higher elevation environments of the island.
Monitoring of bryophytes, fungi and invertebrates would provide a more comprehensive
understanding of ecosystem health and change.
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Appendix
Huperzia australiana locations (UTM Zone 57F)
Site

Notes

Easting

Northing

Site 299 North
of Green Gorge
Site 300
Gadgets Gully
Lusitania Bay
S of Pyramid
Lake
Lake Tiobunga

fenced exclosure; 20 healthy and 3 unhealthy clumps

489625

3937622

8 healthy + 8 less healthy clumps

488870

3938962

Lake Tiobunga

6 healthy clumps

488849

3939008

Lake Tiobunga

1 healthy + 1 unhealthy clump

488818

3938809

North of Green
Gorge

12 healthy clumps

493424

3947275

fenced exclosure; 1 patch of mixed healthy & unhealthy
+ 1 healthy clump
7 individuals
20+ healthy clumps, with a few yellowish plants
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