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About the Nature Conservation Society of SA
The Nature Conservation Society of South Australia is a voluntary organisation with members drawn from all parts of the
State and all walks of life. One of the primary objectives of the NCSSA is to “foster the conservation of the State’s wildlife
and natural habitats”, and the Society has taken action on many varied environmental issues since its formation in 1963.
Our activities include:






protecting and managing habitats, particularly native vegetation
researching threatened species and habitats
working to ensure adequate park dedication, management and legislation
educating the community and all tiers of government, and
cooperating with other conservation groups and land managers

A crucial objective of the NCSSA has been to ensure that South Australia has a comprehensive and representative reserve
system. This is a major part of the system needed to ensure that the State’s native plants and animals are conserved in
their natural environment.
The Society has sought the addition of new reserves and opposed the resumption of existing reserves when necessary. It
has been Society policy to put its case objectively, based on the facts available. Since 1966, in most years, there has been a
major biological survey carried out by members and other volunteers to support the case for dedication of a new reserve in
a particular area or to promote conservation in an area by a range of landholders.
Promoting conservation more widely
The Society has played a strong role in the formation and development of environmental legislation such as the original
Native Vegetation Management Act in 1985 and the Native Vegetation Act 1991. It is now obvious that conservation
reserves alone will not ensure the survival of all of the State’s plants and animals, and that as much native habitat as
remains is needed to conserve the biological diversity of South Australia. The Society has played a major role in the
promotion of biodiversity conservation on a range of land tenures including Heritage Agreements and in integrating
biodiversity objectives into the whole range of land management decisions.
Environment Issues and Research Projects & Publications
The Society conducts scientific research related to environmental protection and management. Studies done by, or on
behalf of the Society, are published as reports and made available to the public through sale and distribution to libraries
and government institutions. Grant funding supports this work, awarded on scientific merit from a number of grant
sources.
Currently there are a number of ongoing NCSSA scientific programs, including the Bushland Condition Monitoring project,
the Threatened Plant Action Group and SMLR Woodland Bird Monitoring program.
Education and skill development about ecological matters
The Society is also active in public education through activities such as workshops promoting the understanding of
biodiversity protection and management workshops for rural landholders, “Walks with Nature” program, survey skills and
ecological knowledge development for landholders, technical officers, volunteers and members; informative meetings
open to the public, and through its newsletter Xanthopus.
Getting involved with NCSSA activities
An elected Committee handles the Society’s affairs. However it is not necessary to be a Committee member to play an
active role in pursuing particular issues or topics of research on behalf of the Society. There are many opportunities to
volunteer, such as assist on a survey, help manage a project, lead a “Walk with Nature” group, or promote the organisation
activities.
The Society has its offices at 5 Milner Street, Hindmarsh, South Australia 5007. The NCSSA is financed by subscriptions,
sales of its publications, private donations, and state and federal Government grants. Much of the work is voluntary, while
a few part time staff ably supports this volunteer work. Donations are always welcome and fully tax deductible.
For more information please contact the office on (08) 7127 4503 or by email ncssa@ncssa.asn.au.
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SUMMARY
In 2015, a vegetation monitoring project was established to investigate the impacts of different
herbivore grazing pressures (macropod, sheep and rabbits) on vegetation. Baseline monitoring data
was collected at two sites (Mount Hope and Bascombe Well Conservation Park) in October 2015.
Sites were re-surveyed in November 2016 using the sampling methodology implemented for Venus
Bay CP (see Cobiac 2009) with some modifications to suit the current monitoring sites.
There were three herbivore grazing access treatments monitored at each site:
1) Total exclusion - No grazing access (all herbivores excluded)
2) Sheep and rabbit exclusion – No access to sheep and rabbits
3) Sheep exclusion – No access to sheep
At each treatment, data was collected on perennial species, ground cover, plant biomass and
presence of herbivore dung. Data was compared between sites, treatments and years. The raw data
analyses across sites and between treatments showed that rabbits and kangaroos are having a
grazing impact particularly at Bascombe Well CP. Of these two herbivores, kangaroos were having
the primary impact given the comparison between treatments.
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Introduction
Aims, Scope and Background
This report is in response to a request by the Eyre Peninsula Natural Resources Management Board
(acting through the Department of Environment, Water and Natural Resources, South Australia) for
a comparative analysis of vegetation monitoring data and interpretation of the results in the context
of grazing herbivore impacts at Mount Hope and Bascombe Well Conservation Park (CP).
In 2015, a vegetation monitoring project was established to investigate the impacts of different
herbivore grazing pressures (macropod, sheep and rabbits) on vegetation. The information collected
provides a measure of vegetation response to herbivore grazing. Baseline monitoring data was
collected in October 2015 and sites were re-surveyed in November 2016 using the sampling
methodology implemented for Venus Bay CP (see Cobiac 2009) with some modifications to suit the
current monitoring sites.
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Red Gum Monitoring Sites
Site selection
Two sites were selected on Eyre Peninsula within the WildEyre Project area – one at each Mount
Hope and the other at Bascombe Well CP (Figure 1).

Figure 1. Location map of monitoring sites at Mount Hope and Bascombe Well Conservation Park,
Eyre Peninsula, South Australia.

Monitoring at sites
Methods
Herbivore Exclosures
A series of 30x30 metre exclosures allowing a range of herbivore grazing access were established in
2015 at two sites (Mount Hope (Benbillie Station) and Bascombe Well CP; Figure 1) to help
determine the impact of different herbivore species (macropods and rabbits) on the landscape.
Baseline monitoring was conducted in Spring (October) 2015 and subsequent monitoring in Spring
(November) 2016. A photo point image was taken for each treatment.
There are three herbivore grazing access treatments that were monitored at each site:
4) Total exclusion - No grazing access (all herbivores excluded)
5) Sheep and rabbit exclusion – No access to sheep and rabbits
6) Sheep exclusion – No access to sheep
6
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The configuration of the treatments at each site is shown in Appendices A and B. Plots within each
treatment were pegged in 5 metre grid (total of 16 pegs) (Appendix C).
There are 16 fixed 1x1 metre quadrats within each exclosure (i.e. 4 per treatment) (refer to
Appendix C). Attributes recorded included:






Perennial counts within the four 5x5 metre quadrats for each treatment
The number of individuals and percent cover for each perennial species recorded
Percentage cover of rock, bare ground, moss/litter/crust and plant cover
Measure of plant biomass
Presence of herbivore dung within the quadrats

Monitoring methodology is detailed in the corresponding document “Herbivore Exclosure
Monitoring – Cheat Sheet”. Further information on the methodology can be found in Cobiac (2009)
and references therein.
All herbivore exclosure monitoring data was entered into an Excel spreadsheet. Additional flora
notes and species lists were complied.
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Analysis
Herbivore exclosure monitoring data
As only two measurements have been recorded from the monitoring, a formal statistical analysis of
the data is not yet appropriate. A comparison of the raw data between monitoring periods has been
conducted. Where possible, mean and standard error were calculated for each treatment at each
site in each monitoring year.

Results
Herbivore exclosure monitoring data
A photo point image was taken for each treatment for each survey period (see Appendix D). A raw
data summary of the overall composition of each treatment at each site is provided in the sections
below.
Perennial species
An increase in the total number of perennial plant species was observed at both sites between
survey years. A total of four perennial plant species were recorded at both sites in 2016 (Table 1). All
treatments across both sites recorded the same or a higher number of perennial plants between
survey periods (Table 2). The exception to this was the Mount Hope sheep exclusion where a
reduction of 26 to 19 plants was recorded (Table 2).
Table 1. Comparisson of perennial plant species recorded at each site in each survey year.
Site

8

2015

Mount Hope

Clematis microphylla
Melaleuca lanceolata
Eucalyptus camaldulensis

Bascobmbe Well CP

Eutaxia microphylla
Eucalyptus camaldulensis

2016
Clematis microphylla
Melaleuca lanceolata
Eucalyptus camaldulensis
Pittosporum angust
Eutaxia microphylla
Eucalyptus camaldulensis
Clematis microphylla
Acrotriche patula
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Table 2. Comparison of number of perennial plants recorded at each site for each treatment in each
survey year.
Site
Mount Hope

Year
2015

Treatment
Sheep exclusion

2016
2015

Sheep and rabbit exclusion

2015

Total exclusion
Sheep exclusion

2016

0
0

Sheep and rabbit exclusion

2016
2015

9
14

2016
2015

3
7

2016
Bascombe Well CP

26
19

2016
2015

Number of perennial plants

3
7

Total exclusion

1
1

At Mount Hope, both sheep exclusion and sheep and rabbit exclusion treatments recorded an
increase in Eucalyptus camaldulensis (River Red Gum). The Total exclusion treatment recorded an
increase in Clematis microphylla (Small-leaved clematis) and the presence of two plants of
Pittosporum angustifolium (Weeping Pittosporum).
At Bascombe Well CP in 2016, C. microphylla and Acrotriche patula (Shiny Ground-berry) were
recorded in the sheep and rabbit exclusion exclosure. Growth of E. camaldulensis and E. microphylla
plants were recorded in all treatments where the two species were recorded.
Ground cover
Results of the ground cover assessments are presented in Appendix E. For each treatment, ground
cover results were compared between years. At each site in each year, ground cover composition
was similar across treatments. A graphical representation of the results of ground cover assessment
is presented in Figure 2.
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Figure 2. Comparison of ground cover composition (rock, bare ground, litter and plant cover) at
Mount Hope and Bascombe Well CP monitoring sites in 2015 and 2016.
Overall, few changes in ground cover composition were determined between years for a single
treatment (Figures 3 and 4). A notable reduction in total plant cover across the survey period was
observed at Bascombe Well CP sheep exclusion and sheep and rabbit exclusion treatments from
12.28 to 5.07% and 11.97 to 6.53%, respectively (Figure 4).
Bascombe Well CP had the lowest total plant cover of the sites throughout the study period
(Figure 4). In 2016, total plant cover ranged from 5.1% in the sheep exclusion treatment, to 10.9% in
the total exclusion treatment. Bascombe Well CP also had the highest litter component of either site.
One observation was the reduction in rock cover (from 4.03 to 2.31%) at Mount Hope total exclusion
exclosure between years. This may be a result of the increase in leaf litter recorded at this
treatment.
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Figure 3. Total percentage plant cover for each treatment at Mount Hope in 2015 and 2016. Error
bars represent 95% confidence limits of the mean.
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Figure 4. Total percentage plant cover for each treatment at Bascombe Well CP in 2015 and 2016.
Error bars represent 95% confidence limits of the mean.
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Plant biomass
Average plant height (mm) reduced in all treatments between year at both sites with the exception
of Mount Hope total exclusion treatment (Figures 5 and 6). A noticeable reduction in plant height
was observed for Bascombe Well CP sheep exclusion and sheep and rabbit exclusion treatments from
148.6 to 104.17 mm and 139.17 to 94.89 mm, respectively (Figure 6).
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Figure 5. Average plant height for each treatment at Mount Hope in 2015 and 2016. Error bars
represent 95% confidence limits of the mean.
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Figure 6. Average plant height for each treatment at Bascombe Well CP in 2015 and 2016. Error bars
represent 95% confidence limits of the mean.

Dung counts
Results are presented as percentages of quadrats in which dung was observed. No sheep dung was
recorded at either site for any treatment in either sampling year (Table 3). The highest rabbit dung
(68.75% of all quadrats) was recorded at Bascombe Well CP sheep exclusion treatment. The same
percentage was recorded between sampling years at this treatment site (Table 3). Kangaroo dung
was recorded at over 50% of all quadrats across sites and treatments in 2015. These observations
reduced to nil for all treatments except Bascombe Well CP sheep exclusion and sheep and rabbit
exclusion where still a reduction from 87.5 to 75% and 93.75 to 25% was observed, respectively
(Table 3).
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Table 3. Percentage of quadrats in each herbivore exclosure treatment in which herbivore dung was
observed.
Rabbit dung

Sheep dung

Macropod dung

Site

Treatment

Year

(%)

(%)

(%)

Mount Hope

Sheep exclusion

2015

0

0

62.5

2016

0

0

0

2015

6.25

0

75

2016

0

0

0

2015

50

0

75

2016

0

0

0

2015

68.75

0

87.5

2016

68.75

0

75

2015

31.25

0

93.75

2016

0

0

25

2015

93.75

0

100

2016

0

0

0

Sheep and rabbit exclusion
Total exclusion
Bascombe Well CP

Sheep exclusion
Sheep and rabbit exclusion
Total exclusion

Discussion
During the study period, above-average rainfall was reported in Spring 2016 resulting in conditions
that were favourable to some plant species and unfavourable to others. As only two measurements
have been recorded from the monitoring, a formal statistical analysis of the data was not yet
appropriate. The raw data analyses across sites and between treatments showed that rabbits and
kangaroos are having a grazing impact particularly at Bascombe Well CP. Of these two herbivores,
kangaroos were having the primary impact given the comparison between treatments.
It is recommended that a subsequent monitoring period be conducted to enable statistical analyses
and determine the conclusiveness of results. Future monitoring should be conducted at least every
five years with additional monitoring undertaken at periods of greater-than-average temperatures
and/or rainfall to account for the presence of species from the seedbank that are not associated
with the regular sampling period.
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Appendices
Appendix A - Mount Hope exclosure design.
Indicates corner and direction from which
photo is taken for photopoints.
Total Exclusion

1

Sheep & Rabbit Exclusion

4

3

2

Each quadrat is positioned so that marker
peg is closest to corner of exclosure from
which photo is taken, and sides of quadrat
are parallel with sides of exclosure.

1

Sheep Exclusion
5

6

7

8

12

11

10

9

13

14

15

16

5

6

3

16

Order of quadrats is the same in each
exclosure within a site.
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Appendix B – Bascombe Well CP exclosure design.

Total Exclusion

Sheep & Rabbit Exclusion

17

Sheep Exclusion
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Appendix C – Exclosure design

Peg

Perennial
quadrat

16 pegs in each exclosure were used as corner pegs of four (five by five meter) quadrats to measure
perennial species.
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Appendix D
Photographs of treatments at study sites taken from photo point locations in October 2015 and
November 2016.

2015

2016
Mount Hope site (Total exclusion exclosure)
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2015

2016
Mount Hope (Sheep and rabbit exclusion exclosure)
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2015

2016

Mount Hope (Sheep exclusion exlcosure)
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2015

2016

Bascombe Well CP (Total exclusion exclosure)

2015

2016
Bascombe Well CP (Sheep and rabbit exclusion exclosure)
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2015

Bascombe Well CP (Sheep exclusion exclosure)
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Appendix E
Results of ground cover assessments. Values in table are mean percentage of ground surface area. Total plant cover is divided in two ways: native plant
cover and weedy plant cover combined to equal total plant cover; grass cover and herb cover also combine to equal total plant cover.
Site

Mount Hope

Year

2015

Treatment

Sheep exclusion

2016
2015

Sheep and rabbit exclusion

2016
2015

Total exclusion

2016
Bascombe Well CP

2015

Sheep exclusion

2016
2015

Sheep and rabbit exclusion

2016
2015
2016

Total exclusion

Rock

Bare
ground

Litter

Total plant cover

Native plant cover

Weedy plant cover

Grass cover

Herb
cover

(%)

(%)

(%)

(%)

(%)

(%)

(%)

(%)

29.34

0.25

52.91

17.50

8.31

9.19

9.41

6.47

26.72

0.06

59.18

14.05

6.60

7.44

7.53

4.49

2.00

0.19

76.88

20.94

5.72

15.22

13.09

7.81

2.01

0.16

76.62

21.21

6.04

15.16

17.34

3.86

4.03

0.00

67.84

28.13

7.16

20.97

19.34

7.06

2.31

0.08

71.20

26.41

8.50

17.91

18.44

5.34

7.41

0.06

80.59

12.28

6.22

6.00

5.91

5.84

6.44

0.10

88.39

5.07

3.36

1.61

3.15

1.76

20.34

0.00

67.69

11.97

7.09

4.88

7.03

4.72

13.99

0.03

79.45

6.53

5.19

1.34

4.41

1.96

4.94

0.00

82.84

12.22

8.41

3.81

6.75

5.41

4.94

0.08

84.09

10.89

10.05

0.84

8.53

2.36

