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Summary

“Bushweb” was a NHT-funded project operating devolved grants in the
Northern Midlands local government area. The priorities for the Bushweb
Project were to protect and rehabilitate native remnant vegetation, protect
threatened species and revegetate in strategic areas that contribute to landscape
function and processes. This included riparian zones, altitude transects,
agroforestry and shelterbelt establishment. A priority was given to on-ground
works in the more highly cleared landscapes below 300 metres elevation.

An appraisal of the potential biodiversity benefits of the Bushweb project was
conducted using the four-step assessment process proposed by Freudenberger
and Harvey (2003).

Step 1: Status, threats & actions. The $2.7 million Bushweb Project was based
on a broad description of threatening processes and management actions as
stated in the Midlands Vegetation Management Plan (Gilfedder and Sprod
1998). The Project area is relatively well vegetated with an overall cover of
native vegetation of 60 % with a few large patches dominating the upper slopes
giving a large mean patch size (195 ha). Even at elevations below 300 metres,
native vegetation cover is relatively high (30 %), though most of the areas on
the valley floor are highly cleared with only small and isolated patches of native
vegetation and a much smaller mean patch size of 46 ha. Much of the native
vegetation in the Macquarie River Catchment is in poor condition, with severe
tree dieback and weed invasion, a simplification of much of the understorey,
and the disappearance of many small birds and mammals.

The Project had a clearly stated target of 6000 ha of remnant protection
(fencing). A priority was given to revegetation of relatively large (>4 ha) blocks
as close to a square as possible. A lower priority was placed on shelterbelts with
a minimum width of 20 m. Shelterbelts at least 30 m wide were given a priority.
Funding was also provided to assist in the removal of major woody weed
infestations. This was the major component of Bushweb 2. The biodiversity
value of weed control could not be assessed as the extent of weed infestation
and the area of weed control was not mapped.

Step 2: Expected changes resulting from actions. The project achieved its
original target to protect 6000 ha of remnant vegetation by providing assistance
for fencing. Half of the remnant protection was below 300 m elevation. About
1000 ha of this protection was not mapped as remnant vegetation by TAS VEG,
highlighting the problem of the definition of remnants at different scales. 18.2
ha of vegetation were protected for every kilometre of fencing established with
support from the Project.

The 6064 ha of remnant protection covered 2.3% of the native vegetation in the
Municipality not within the formal (public) conservation reserve system. This



6000 ha of remnant protection appeared to be well targeted. Over 60% of the
remnants protected were classified as highly threatened communities.
Additional communities fell into the threatened community class or plant
communities of moderate conservation value.

Of the 239 patches of remnant protected with Bushweb support, 13 % of the
fenced patches were more than 40 ha in size and 28 % of the fenced patches
were more than 10 ha in size, though much of the fencing protected sections of
much larger remnants. The potential biodiversity benefits of this targeted
remnant protection is difficult to predict. Various other studies outside of
Tasmania have shown that a greater diversity of birds and a higher probability
of occurrence of threatened bird species will occur in remnant patches larger
than about 10 ha. However, we’re not aware of any studies in the Tasmanian
Midlands that have quantified the impact of patch size on various species of
wildlife, nor the benefits of fencing off remnant vegetation.

The Bushweb project supported about 240 ha of revegetation across 77 sites.
The Project aimed to create blocks of vegetation at least 4 ha in size, however
60 of the mapped revegetation sites were less than 4 ha and 52 were less than 3
ha. We could only find about 10 revegetation sites that were of a square shape,
the others all being relatively narrow strips. Of these linear strips, 20 appeared
to join (connect) to existing patches of vegetation, six were within 250 m of a
remnant patch, and the remaining strips appeared to be isolated plantings. The
minimum width of the plantings could not be accurately measured from the GIS
data. All of the patches of revegetation were within the target region below 300
m elevation that is most highly cleared. In total, this revegetation only
increased total vegetation cover below 300 m by half a percentage point.

The 53 patches of linear revegetation identified reduce catchment scale
measures of isolation. For example, the mean distance from the centre of any
mapped patch of vegetation to the nearest centre of a 10 ha or larger patch was
reduced from 1.22 to 1.13 km. This measure of isolation is below a ‘threshold’
value of about 1.5 km identified by Freudenberger (2001) in a central NSW
catchment.

Thirty patches of on-ground works were classified as being for the purpose of
riparian protection (691 ha). Very few patches overlayed vegetation mapped by
the TASVEG Program and therefore will extended the cover of this poorly
conserved vegetation group. 71.4 km of waterways were fenced with 3.2 km
revegetated. The biodiversity benefits of this riparian restoration at the patch
scale are likely to be considerable, but there are many thousands of kilometres
of riparian zone that remain unfenced and in a poor condition.

Step 3. Monitoring methods. We recommend that a monitoring program be
established that focuses on monitoring the benefits of fencing remnants,
particularly the benefits to threatened plant species. There is very little data



anywhere in Australia that documents the on-going effects of fencing off
remnant vegetation, particularly vegetation in poor condition. The Bushweb
Project is well suited for monitoring benefits of fencing as much of this fencing
only protected sections of larger remnants that appear to have remained
unfenced and grazed. These unfenced sections of remnants could act as
‘controls’ for the fenced areas. The benefits of riparian protection and
restoration should also be monitored in terms of improved habitat values for
terrestrial and aquatic species as well as the benefits to water quality.

Step 4. Monitor changes against predicted expectations. Some monitoring
points have been established in the Project area. More should be established
and maintained in order to assess whether the Project is being successful in
improving the following broad biodiversity benefits:

= Greater structural complexity of fenced remnants, particularly the re-
establishment of a diverse understory.

» Increase in the abundance of threatened species, particularly plants as
well as the persistence of small woodland birds and mammals.

* Improvement in riparian vegetation diversity, structure and habitat
values for threatened flora and fauna.

» Improvements in water quality flowing through rehabilitated riparian
Zones.

In conclusion, the Bushweb Project was a large and apparently well-targeted
vegetation enhancement project. We have been able to provide some examples
of the likely biodiversity benefits of the Project by analysing the mapped on-
ground works. The quality of this mapping could be improved by providing
more detail in the fields (attributes) describing each mapped polygon of on-
ground works. This Project warrants substantial and prolonged investment in
monitoring due to its extensive nature and the availability of mapped on-ground
works.



Background

The Midlands “Bushweb” was a NHT-funded project operating devolved grants
in three municipalities (Northern Midlands Council, Southern Midlands
Municipality and Break O'Day Municipality). This Study is based on mapping
of on-ground works in the Northern Midlands Council area. Its vision was to
help landowners protect remnant vegetation and rehabilitate vegetation in poor
condition. It also aimed to re-establish vegetation where it would maximise the
benefits for wildlife.

The priorities for the Midlands Bushweb were:
A. Protection and rehabilitation of native remnant vegetation;
B. Protection of threatened species;

C. Revegetation in strategic areas that contribute to landscape function and
processes. This includes riparian zones, altitude transects, agroforestry and
shelterbelt establishment.

The Bushweb project aimed to implement various on-ground works to enhance
biodiversity through vegetation management in accordance with the Midlands
Vegetation Management Plan (Gilfedder and Sprod 1997,1998). The objectives
of this Plan are:

a) “Protection of remnant native vegetation, particularly sites with threatened species.

b) Rehabilitation or restoration of degraded native remnant vegetation. Sites with threatened
species are the highest priority for rehabilitation activities.

c) Revegetation in strategic areas that contribute to landscape functions and processes. This
includes riparian zones, altitude transects, agroforestry and shelterbelt establishment.

d) Commence implementation of related priorities from natural resource management plans
such as a strategic plan to address Rural Tree Decline (the RTD Plan) and the
Macquarie/South Esk Action Plan (the Action Plan).

e) Establish a rate relief pilot incentive scheme for management of vegetation for public good.

f) Implement incentive programs and management agreements in conjunction with Bushcare.

g) Develop a catchment-based community education strategy, including interpretation boards
at an existing highway roadside stop.

h)  Ensure the vegetation plan is accessible and updated at the local level.

1) Increase participation in implementation.”

The Bushweb project had a total value including in-kind support of $ 2.7
million over four years. The initial part of the project involved remnant

protection and the second part concentrated on restoration through weed
removal.



Assessment Framework

CSIRO conducted this assessment using Freudenberger and Harvey’s Assessing
the benefits of vegetation enhancement: a draft framework (2003) developed for
Australian Government Department of the Environment and Heritage (DEH)
and the Biodiversity Benefits Task Group under the auspices of the Natural
Resources Ministerial Council. A detailed description of the Framework is
provided in Appendix 1. This framework has the following four steps:

Step 1. Describe the status of key attributes of biodiversity, identify the broad
threats affecting these attributes and describe the management actions
aimed at reducing these threats.

Step 2. Identify the benefits to biodiversity that can be expected to follow the
planned actions.

Step 3.  Choose methods for monitoring the changes that are expected.

Step 4. Monitor the actual changes that followed the actions, and compare
them to the benefits that were expected.

The Bushweb Project is simply too recent (on-ground works implemented
between 2001 and 2003) to measure any significant changes in any attribute of
biodiversity. At this early stage, all that can be done is to predict potential
changes and benefits for biodiversity. Step 2 is based on predicting changes
from some ‘Undesired State’ to some ‘Transitional State” and then to a
‘Preferred State’ (Fig. 1). The ‘Undesired State’ is broadly described by the
application of Step 1 as reported in the RESULTS section below. The
‘Transitional State’ is the current conditions of young revegetation and recently
fenced remnants and riparian strips. The ‘Preferred State’, as broadly articulated
by the Project objectives and the Midlands Vegetation Management Plan
(Gilfedder and Sprod 1998), is a landscape that has adequate cover of native
vegetation that conserves existing species, improves water quality and maintains
sustainable agriculture.

FREFERRED —- VHOESRED
ETATE STATE
<Aedaquaate Y LU " Lifie vex caver

Adere bird spEcks +Frw bird speches

“Healy nnin Farr mniks
——
THARS]TIOH
ETATE
B3 8 Wi Ol
-Aetract hird gpecies
Mgty joik




Figure 1. A conceptual model for broadly predicting the benefits of a vegetation
enhancement project (adapted from Westoby et al. 1989).

The assessment framework (Appendix 1) is based on assessing the actual or
potential impacts of on-ground works against predicted responses or
expectations, which need to be clearly articulated. The following questions can
be asked: What are the expected benefits of the Project? At what scale is the
assessment carried out? What attributes of biodiversity benefits? The answers
are addressed in the RESULTS section of this report.

This report is not a definitive assessment of the potential biodiversity benefits of
the Bushweb project. Rather it demonstrates one means of conducting such an
assessment at the landscape scale. Our preliminary assessment of Bushweb
potential is limited by the available data and suffers from our lack of local
knowledge.

Assessment methods

The Bushweb Project is one of the few projects we reviewed across Australia
(Freudenberger and Harvey 2003) that has mapped, in fine detail, all on-ground
works funded by the Project. It is impossible to assess the potential benefits of
vegetation enhancement without a well-constructed GIS that includes mapped
vegetation enhancement activities. Sean Cadman, Tasmanian Land for
Wildlife provided us this critical mapping layer. We obtained a vegetation
classification layer (TASVEG) from Resource Management and Conservation,
Department of Primary Industries, Water and Environment, Tasmania. We
obtained a Landsat image (1995) for the region from Environment Australia.
This image helped us interpret the maps of vegetation and on-ground works.
With these GIS layers, and using commonly available GIS software (Appendix
2) we were able to assess the potential of the Project in terms of:

» Connectivity. We assessed the degree to which Project supported
revegetation has reduced isolation. The distance to the nearest
neighbouring patch of vegetation was calculated before and after the
Project’s on-ground works. The distance to the nearest 10 ha patch was
also calculated.

* Revegetation. The overall increase in native vegetation cover was
calculated before and after the implementation of Bushweb supported
plantings. The patch size of revegetation was also assessed.

* Remnant protection. The size of protected remnants is important for
wildlife. The size distribution of fenced remnants was analysed. The
total remnant area fenced as a proportion of the total remnant cover was
also calculated.



» Complementarity. The present distribution of vegetation in this Bushweb
area Midlands Municipality is biased towards the Dry Eucalypt Forest in
the upper slopes of the catchment with fragmented areas of woodland
and grassland on the lower slopes and valley floor. The existing
vegetation has been prioritised in terms of conservation status and the
adequacy of Bushweb to protect threatened communities was assessed.

* Riparian enhancement. Riparian vegetation is critical habitat for many
species. The distribution of protected remnants of riparian vegetation
and their contribution to connectivity across the valley floor was
examined.

» Efficiency. Fencing is a major cost (material and labour) of any
vegetation enhancement project. Square or broadly rectilinear sites have
less edge (poor habitat for many species) and costs far less to fence per
hectare than long and narrow patches of revegetation or remnants. The
fencing efficiency of the Project was assessed using the total length of
fencing funded per area of remnants protected.

Study area

The study area is defined as the area in the Northern Midlands Municipality
which falls below 300 metres in elevation. The area below 300 metres was a
priority of the Bushweb Project. The study area includes a large part of the
Macquarie River catchment as well as part of the South Eske and Nile River
catchments (Fig 2).

There is a section (60 km?) cut out of the study area in the south west corner as
there was no TASVEG cover here. This missing data area contained about
140ha of vegetation enhancements.

The Macquarie River Catchment

The Macquarie River Catchment is situated in Tasmania’s Midlands, which is
the second oldest agricultural region in Australia. The Macquarie River
Catchment has an area of ~ 3860 km? and the major tributaries are the
Elizabeth, Lake, Isis and Blackman Rivers. The region is one of relatively low
rainfall, with the annual rainfall ranging from below 500 mm in the lowlands to
more than 900 mm in the headwaters of the catchment.

The Macquarie River Catchment is characterized by dolerite in the upper
catchments and sandy soils and alluvium in the valley floors. There are also
small basalt outflows and areas of sandstone and mudstone. (Gouldthorpe and
Gilfedder (200) Veg mgt plan short doc). The portion of Macquarie River
Catchment used in our assessment of the Bushweb Project area is shown in
Figure 2. For analysis purposes we used the boundary of the North Midlands
Municipality as well as that area of the Municipality below 300 m which was a
priority of the Bushweb project.



Almost two hundred years of pastoral and agricultural activities and settlement
has transformed much of this region. The original grasslands, grassy woodlands,
open forests and wetlands are now a mixture of cereals, introduced pastures and
remnants of native vegetation. Much of the native vegetation is threatened and
is severely depleted in its range. Within this matrix are localities of high
biological significance that are often small, fragmented and may be highly
modified. There are populations of threatened plant and animal species, some of
which are confined to the catchment (Gouldthorpe and Gilfedder (2002).
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Figure 2. The Northern Midlands Council area and the Study area (approximate
500,000 ha portion of the Macquarie River Catchment defined by the 300m
contour).

Vegetation of the Macquarie River Catchment

The native vegetation of the Macquarie River Catchment is diverse and reflects
a range of soil types, aspect, rainfall and elevation. On the lower slopes and
valley flats native grasslands and grassy woodlands are found. On heavier soils
derived from dolerite and basalt, black gum (Eucalyptus ovata) occurs on the
river flats. In many places it has been coppiced for firewood and many of the
paddock trees are now very old. Upslope scattered cabbage gums (E.
pauciflora) form open woodlands - many of these cabbage gums are now
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gnarled old trees. Further upslope white gum (E. viminalis) becomes prominent,
extending to the ridges and crests. The understorey varies with aspect and soil
moisture, with silver tussock dominant on cooler and moister sites such as river
flats and south-facing slopes. Kangaroo grass (Themeda triandra) and wallaby
grass (Danthonia spp.) are prominent on drier north-facing slopes. On poorer
sandy soils and gravels, black peppermint (E. amygdalina) is widespread in the
north of the Catchment and in the Isis River subcatchment. In the south of the
Catchment in the Oatlands district, the woodlands of sandy soils have a mixture
of eucalypts including silver peppermint (E. tenuiramis), cabbage gum (E.
pauciflora) and white gum (E. viminalis), usually with a heathy understorey. In
some places, particularly on deep sands, the understorey may be grassy. Poorly-
drained flats are fringed by swamp peppermint (E. rodwayi) forests and
woodlands. In the upper catchment area of the Eastern and Western Tiers, with
increasing elevation and rainfall, wet sclerophyll forests with stringybark (E.
obliqua), gum-top stringybark (E. delegatensis), black peppermint, white gum
and cabbage gum are widespread. Subalpine woodlands of cabbage gum and
snow gum (E. coccifera) and subalpine grasslands are found in the highest
areas of the catchment (Gilfedder and Sprod 1998).

Assessment Results

Step 1. Describe the status of key attributes of biodiversity, identify the broad
threats affecting these attributes and describe the management actions aimed at
reducing these threats

Scale

The Bushweb project operated at the scale of individual patches of vegetation
within various sub-catchments (landscapes) of the Macquarie River Catchment.
Consequently our assessment of potential benefits focuses on these two scales,
particularly the landscape scale.

Status

Freudenberger and Harvey (2003) used Noss’s (1990) concept of biodiversity,
which is based on three broad measures, or attributes of biodiversity:
composition, structure and function at a range of scales. At the patch and
landscape scale, composition refers to populations of species, structure refers to
how species are distributed in space and function refers to the ecosystem
processes species contribute to.

This first step in our assessment requires a description of the current status of
various attributes of biodiversity that are of concern to people in the landscapes
being assessed. The Bushweb Project Plan and the Midlands Vegetation
Management Plan (Gilfedder and Sprod 1998) indicated that much of the native
vegetation in the Macquarie River Catchment is in poor condition, with severe
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tree dieback and weed invasion, a simplification of much of the understorey,
and the disappearance of many small birds and mammals. The project aimed to
enhance this low status of native vegetation on the lower slopes (<300 m
elevation) of the Macquarie River Catchment. The most highly cleared
vegetation types include black peppermint, white gum, black gum, cabbage
gum, swamp peppermint and silver peppermint forests and woodlands, native
grasslands, and wetland and riparian communities (Gilfedder and Sprod 1998).

The overall cover of native vegetation and average patch size within the
assessed Project area (Fig. 2) and within the focus areas below 300 m are shown
in Table 1. For an agricultural catchment, there is a high level of native
vegetation cover (60%) with a few large patches dominating the upper slopes
giving a large mean patch size (195 ha). Even within the lower slopes and
valleys at elevations below 300 m, native vegetation cover is relatively high (30
%). Most of the areas on the valley floor are highly cleared with only small and
isolated patches of native vegetation and a much smaller mean patch size 46 ha
(Table 1). There are a few very large blocks of remnant vegetation extending
down the valley slopes (Figs 3 & 4)

Table 1. Overall cover of native vegetation and average patch size within the
assessed Project area (Fig. 2)

Total Area below 300 m
Municipality (265,000 ha)
(500,000 ha)

Total cover of mapped native 300,000 78,500
vegetation prior to Bushweb (ha)

Native vegetation cover (%) 60 30
Number of vegetation patches 1535 1729
Mean patch size of remnant 195 46

vegetation (ha)

The number of patches below 300 metres is larger then for the whole
Municipality as the 300 m contour cut off many pieces of the large reserves
(See Fig 4a.).
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Figure 3. Pre-Bushweb distribution of remnant patch sizes of native vegetation
across the entire Municipality and the area below 300 m elevation. (X axis 0.5 =
0.1-0.5ha, 1 =0.5-1 ha, 2=1.1-2 haetc.)

The Bushweb documentation did not provide much detail on the status of
functional aspects of biodiversity, but it did note that eucalypt dieback was a
concern in the region. Hence, the focus of our assessment is how Bushweb on-
ground works may benefit compositional and particularly structural attributes of
biodiversity at the landscape scale.

Threats

The Bushweb Project identified historical clearing, continuous grazing and
exotic weed invasion as the major threatening processes causing the poor
condition of native vegetation and the threatened status of many species of flora
and fauna.

Managements Actions

Protection. There are only two formal conservation reserves in the region, so
enhancing conservation on private land was identified as a high priority. Hence,
the Bushweb Project provided funding for the protection (fencing) of forests,
woodlands, grasslands, riparian strips and wetlands through devolved grants to
farmers and other private land managers. Protection of native vegetation in
largely cleared areas below 300 m elevation was a priority. Funding for
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alternative watering points was included in the package of fencing incentives for
the protection of existing vegetation.

Revegetation. A priority was given to revegetation of relatively large (>4 ha)
blocks. Project guidelines suggested plantings in blocks as close to a square as
possible. A lower priority was placed on shelterbelts with a minimum width of
20 m. Shelterbelts at least 30 m wide were given a higher priority. Funding for
fencing of shelterbelts was not to be included in the available incentives.
Supported shelterbelts needed to link remnants or perform an important
ecosystem function such as riparian buffers.

Enhancement. Funding was provided to assist in the removal of major woody
weed infestations. This was the major component of Bushweb 2.

Table 2 summarises the biodiversity status, threatening processes and
management actions needed to reduce the key threatening process in the
Bushweb project area.

Table 2. Step 1 of the assessment of the biodiversity benefits of Bushweb
vegetation enhancement activities based on the framework of Freudenberger
and Harvey (2003).

Scale Biodiversity Status Threatening processes |Management action(s)
causing the status
Composition |[Structure |Function [Modification [Removal |Vegetation (Other)
enhancement |*

Patch Low diversity Simple Dryland Grazing and Historical |Remnant fencing |e.g.
and abundance |habitat salinity, agricultural clearing & revegetation  |weeding
of woodland structure tree intensification
birds, rare and dieback
threatened
plants, weeds

Landscape Declining Small patch [Poor water |Grazing and Historical |Remnant fencing

(subcatchment) |populations of size & low  |quality agricultural clearing of |& revegetation
native floraand |connectivity intensification [ most fertile |connecting
fauna species on the most soils on remnants
and loss of fertile soils lower
grassy dry slopes
woodlands

*The ‘other’ column can include management actions other than vegetation enhancement that can also
change biodiversity status e.g. feral predator control

Step 2. Identify the benefits to biodiversity that can be expected to follow the
planned actions.
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The on-ground implementation of Bushweb enhancement activities is illustrated
in Fig. 4a, with a detailed sample in Figure 4b, and is described below. The
likely biodiversity benefits of these activities are then assessed for each broad
type of enhancement activity.

Management Action 1 — Remnant protection (fencing)

Protecting remnant vegetation from continuous grazing was a priority activity
supported by devolved fencing grants to farmers participating in the Bushweb
Project. A total of 6064 ha of remnants were fenced by the project with about
half the area of fenced remnants being in the priority area below 300 m
elevation (Table 3). The general distribution of these protected sites is shown in
Fig. 4a with detail given in Fig 4b. Many of the remnant protection blocks or
sites covered parts of a large remnant and in some cases there were up to 20
separate blocks scattered over one large remnant. Only about 12 blocks covered
all or nearly all of an entire (small) remnant.

About a 1000 hectares of this remnant protection occurred over ‘agricultural’
land as mapped by TASVEG, suggesting that some of remnant protection
included scattered trees and pastures not originally mapped as remnant
vegetation.
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Figure 4a Bushweb vegetation enhancement in the Northern Midlands
Municipality.
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The 6064 ha of vegetation protection covers 2.3% of native vegetation in the
Municipality not within formal (public) conservation reserve system and 0.95%
of all mapped remnants including formal reserves (Table 3).

This is slightly less than the total (6262 ha) presented in the NHT Project Final
Report as there was a block removed from the south west corner of the study
area as there was no TASVEG, mapping available. This was more than the
project target of 6000 ha.

Table 3. Protection of remnant vegetation supported by the Bushweb Project.
Fencing figure were obtained from the NHT Project Final Report and divided
into the total Bushweb area (6262 ha) of remnant protection.

Municipality Study area

below 300m
Total area of remnants fenced (protected) (ha) 6064 3247
Total remnant area fenced as proportion of all  0.95 1.22
mapped remnants (%) including formal
reserves
Total remnant area fenced as proportion of all 2.3 4.2
mapped remnants (%) outside reserves
Total number of fenced patches of remnant 239 216
vegetation

Total length of Bushweb funded fencing for 344 -
remnant protection (km)

Area of Bushweb remnant protected per km of  18.2 -
funded fence (ha/km)

Of the 239 patches of remnant protected (fenced) with Bushweb support, 87 %
of the fenced patches were less than 40 ha in size, though much of the fencing
protected sections of much larger remnants (Fig 4b). Thirty eight percent of the
fenced patches in the whole area and 35.5 % of patches below 300m were more
than 10 ha in size (Fig. 5).
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Figure 5. The frequency distribution of sizes of the remnants protected by the
Bushweb Project across the entire North Midlands Municipality (239 patches)

and below 300m (216 patches). (X axis1=0.1-1ha, 4 =1.1-4 ha, 10 =4.1-10
etc)

At least ten remnant protection patches were bisected by the 300 m contour,
three of these forming additional patches less than 4 ha. Fifteen of the
additional 20 patches above 300 m elevation were greater than 40 ha.

Assessment Model

The rationale for protecting remnant vegetation is based on an expectation that
fencing is required to allow for the regeneration of trees, shrubs, grasses and
forbs that are otherwise destroyed or suppressed by livestock grazing. The
value of fencing remnants is based on the research of Cluff and Semple (1994),
Pettit et al. (1995) Yates et. al. (2000a & b), Spooner (2002) and Prober and
Thiele (1995) who have shown that fencing enhances regeneration compared to
adjacent unfenced areas.

Predicted biodiversity benefits

At the scale of single patches, the benefits of fencing supported by the Bushweb
Project are likely to be considerable. Regeneration of a wide range of trees,
shrubs, grasses and forbs is expected. At the patch scale, a wide range of
wildlife should eventually benefit from an increase in habitat complexity or
internal patch structure (Watson et al 2002). However the rate at which habitat
complexity and bird diversity could increase over time has not been measured
nor modelled for the kinds of woodlands and open forests in the
Catchment/Municipality.
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At the catchment scale, the biodiversity benefits of remnant protection
supported by the Project will likely be limited, unless remnant protection
continues for decades. The project only supported the fencing of 2.3 % of the
total remnant vegetation cover in the Catchment not already in formal
conservation reserves. Assuming that all the other remnants require protection,
it will take many decades for all remnants to be protected.

Most (60%) of the remnants protected or the sections of larger remnants
protected, were less than 10 ha in size. Generic enhancement guidelines suggest
that larger patches will have greater conservation value than small patches,
particularly for birds and mammals that have large feeding or breeding areas
(Barrett et al. 2002). Various other studies have shown that a greater diversity
of birds and a higher probability of occurrence of threatened bird species will
occur in remnant patches larger than about 10 ha (Barrett et al 1994, Watson et
al. 2002). A Study of 47 remnants of eucalypt woodland in the Midlands, 5 of
which were in the Macquarie River Catchment, concluded that remnant size,
vegetation structure and tree health all showed significant relationships with
bird species richness and diversity. The small size of remnants was mitigated
by structural complexity. He found that the grey shrike thrush and dusky robin
were the species most likely to be in decline in the midlands. (MacDonald
2001)

The dominance of small patches fenced through support of the Bushweb Project
may be due to implementing the priority to protect rare or threatened plant
species. The influence of patch size on population viability of threatened plant
species in the project area is not known.

At the catchment scale, the Project only supported a modest amount of remnant
fencing, but a wide diversity of vegetation was protected (Table 4 & 5). The
majority (76 %) of the fenced vegetation can be classified as Dry Eucalypt
Forest found on the higher slopes and less fertile parts of the Catchment (Table
4). However, some vegetation types given a Bushweb priority, such as Riparian
zones, Grasslands and Wetlands had significant areas protected. In total, 61%
of the remnants fenced with Bushweb support were classified as highly
threatened plant communities (Table 5). Most (over 50%)of the remnants
protected were in the Dry Eucalypt forest group with 14% of the Eucalypt
woodland on the lower slopes protected.

Table 4. Type of vegetation fenced by the Bushweb Project. On-ground
classification of vegetation types was based on those defined by TASVEG
(Lindsay Nicolson pers. comm.)

Broad vegetation type Ha % of total
Dry Eucalypt Forest 4587 75.6
Eucalypt Woodland 149 2.5

Eucalypt Woodland/Agricultural Land 14 0.2
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Grassland 165 2.7

Miscellaneous Forest 2 <0.1
Riparian 691 114
Wet Forest 148 24
Wetland 206 3.4
Total remnant vegetation fenced 6063 100

When the mapped remnant protection sites were overlayed on to a vegetation
map (TASVEG) approximately 15% occurred over land mapped as
‘Agricultural’ area. This highlights the different definitions of remnant
vegetation at different scales. At the state level TASVEG did not pick up all the
existing vegetation and there were some inconsistencies with classifications
(Lindsay Nicolson, pers. comm.). At the property scale remnants are identified
relative to the local landscape.

The conservation status (Table 5) of the TASVEG vegetation communities was
interpreted from the conservation priorities for vegetation types found in the
Macquarie River Catchment (Priority A Appendix Il Gilfedder and Sprod
1998). Of the vegetation protected and described by Bushweb, 61% can be
classified as highly threatened plant communities. Seven percent of the highly
threatened plant community area is not identified by TASVEG as remnant
vegetation. Inspection of the vegetation descriptions of the Bushweb remnant
protection polygons and their intersection with the TASVEG layer reveals that
71% of the Dry Eucalypt Forest Group are highly threatened communities.
Similarly 88% of the Eucalypt Woodland group is made up of threatened
communities. All the Grassland and Wet Forest types protected fall into this
Priority A category. Without knowing the riparian tree species it is difficult to
assess this group, however this vegetation type generally is given a high priority
as it is so rare. A further 20 % of the Bushweb sites protected vegetation
classified as Threatened communities. (Priority B Appendix 111 Gilfedder and
Sprod 1998).

Table 5. Remnant protection of highly threatened plant communities (Gilfedder
and Sprod 1998).

Area
High Priority Groups classified by % of total
(Communities) Bushweb (ha) protected
Dry Eucalypt Forest (Al, AS, PS, V) 3266 88.6
Wet Forest (VW) 147 4.0
Grasslands (Gn, Gt) 142 3.9
Eucalypt Woodland (Eo, Eop, Eps, Ev, Ew) 131 3.6
Total High Priority protected 3686 100.0
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Key: Al=inland E. amygdalina forest, AS=E. amygdalina forest on sandstone, PS=E.
pauciflora forest, V=E. viminalis grassy forest, VW=E. viminalis wet forest on basalt, Eo=E.
ovata - E. viminalis woodland, Eop=E. ovata - E. pauciflora grassy woodland, Eps=E.
pauciflora-E. viminalis woodland — sediments, Ev=E. viminalis heathy woodland, Ew=E.
viminalis grassy woodland, Gn=Danthonia/Stipa/| Themeda grassland, Gt=Themeda grassland

Management Action 2 — Revegetation in blocks

In total, the Bushweb project supported about 240 ha of revegetation across 77
sites. The Project aimed to create blocks of vegetation at least 4 ha in size,
however 60 of the mapped revegetation sites were less than 4 ha; 52 were less
than 3 ha (Fig. 6). We could only find about 10 revegetation sites that were of a
square shaped block, the others all being relatively narrow strips. All of the
patches of revegetation were within the target region below 300 m that is most
highly cleared. This revegetation only lifted total vegetation cover below 300 m
by half a percentage point (Table 6).
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Figure 6. The distribution of patch sizes of revegetation supported by the
Bushweb project. (X axis 0.5 =0.01-0.5,1 =0.51-1 ha, 5 = 1.1-5 ha etc)

Table 6. . Increase in native vegetation cover supported by the Bushweb Project
across the total area of the North Midlands Municipality and within the area of
the Municipality below 300 m elevation that is more highly cleared.

Total Below 300 m
Municipality
Pre-Bushweb cover of native vegetation (ha) 299,900 78,530
Pre-Bushweb % cover of native vegetation 60 30
Area of revegetation supported by Bushweb 243 243
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Post-Bushweb cover of native vegetation (ha) 301,145 79,805
Post-Bushweb % cover of native vegetation 60 30.5
Change in cover (percentage points) <0.1 0.5

Due to the small size of revegetation patches, there are now more small patches
of native vegetation than before the Bushweb project (Fig. 4b).

Project area below 300m elevation
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Figure 7. Distribution of remnant patch sizes before and remnant and
revegetation patch sizes after the project (X Axis; 0.5=0.1-0.5,1=0.01-1, 10
= 1.1-10 etc).

Assessment Model

A greater diversity of birds is found in larger remnant patches compared to
small patches. This is a fairly consistent pattern found throughout Australia
(Recher 1969). A ‘threshold’ of about 10 ha was reported in studies by
Freudenberger (2001), Watson et al. (2001), Collard (2000), and Barrett et al.
(1994). The data of Taws (2002) indicates that the habitat value for birds of
Bushcare plantings will likely improve with increasing age of the plantings.
However, we not aware of any studies specific to Tasmania that have analysed
the influence of patch size, structure or age of plantings on any species of
wildlife.

Predicted biodiversity benefits

At the patch scale, the revegetation supported by Bushweb may in time, support
a diversity of plants and animals. The biodiversity supported by these plantings
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will likely be greater in larger plantings, plantings along creeks and planting that
are well connected or close to large remnants containing a diversity of species.

At the landscape scale of the North Midlands Municipality, or even that part of
the Municipality below 300 m, the benefits of Bushweb supported revegetation
will have a minimal impact on increasing habitat area. Patch sizes were
generally too small and there was too little revegetation to make a significant
long-term impact. Although the guidelines suggested by Bushweb suggest a
high priority for revegetation is a minium area of 4a it is difficult for farmers,
growing the high return crop, opium, to give up large patches of fertile land in
the valleys (Biz Nicolson pers. comm.). Too little habitat for wildlife species is
still a major threatening process in this Municipality even though there is a 60
% cover, or within the lower slopes with a 30 % cover. Small mammals still
need adequate habitat across the valley floor. Here threatening process may be
the isolation of habitat within the lower slopes and the grazing pressure from
large macropods. The value of the revegetation for conserving rare or
threatened plants could not be assessed at the landscape scale as the necessary
data was not available. Potential changes in isolation are assessed in the next
section below.

Management Action 3 — Shelterbelt revegetation

Establishment of shelterbelts was a low priority activity of the Bushweb project.
However a minimum width of 20 m was recommended, with wider belts up tp
30m givern priority. According to the project guidelines, fencing costs were not
a part of the devolved grants, only planting costs were available for shelterbelts.
Many of the mapped linear plantings may in fact be protecting and enhancing
riparian vegetation. . Given the available data, we were not always able to
distinguish between the two. Mapping of previous planing may show many
existing shelterbelts

As noted above, only about 10 of the 77 revegetation sites appeared to be block
plantings, the remainder being linear strips. The project recommends building
on existing native vegetation, thus enhancing their value both for conservation
and for wildlife. Of the linear strips, 20 appeared to join (connect) to existing
patches of vegetation, six were within 250 m of a remnant patch, and the
remaining strip appeared to be isolated plantings. The minimum width of the
plantings could not be accurately measured from the GIS data.

Assessment Model

Considering the prelevance of shelterbelts supported by the Natural Heritage
Trust (Freudenberger and Harvey 2003), there is very little evidence that they
act as effective corridors or if corridors are even needed. What is known is that
many woodland birds that are usually only found in sizeable remnants do occur
in shelterbelts if they are at least 25-30 m wide (Kinross 2000). The other body
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of research that supports the potential nature conservation values of shelterbelts
are those studies that show a correlation between isolation of remnants and
absence of many bird species. For example, the probability of occurrence of the
Brown-headed Honeyeater and the Eastern Yellow Robin increases as isolation
decreases in the Boorowa Catchment (Freudenberger 2001). We are not aware
of any research in the Tasmanian Midlands that quantifies isolation as a
threatening process, nor demonstrates the value of corridors in reducing
isolation. All we can do is assume that isolation is a threatening process based
on studies from other agricultural landscapes on the mainland.

Predicted biodiversity benefits

The large number of vegetation strips established with support from the Project
are likely to provide significant nature conservation benefits. They should help
reduce the physical isolation of existing remnants. The statistics for isolation
across the entire catchment are shown in Table 7. The 53 patches of linear
revegetation did not reduce catchment scale measures of isolation as the
assessment was based on the distance between centroids. Possibly a measure
bases on shortest distance between edges may have shown reduced isolation.
The mean distance from the centre of any mapped patch of vegetation to the
nearest centre of a 10 ha or larger patch only increased from 1.22 to 1.23 km.
This measure of isolation is below a ‘threshold’ value of about 1.5 km identified
by Freudenberger (2001) in a central NSW catchment.

The many small strips of revegetation that are close to each other across the
valley floor were also in close proximity to the core areas (>10 ha) rather than in
the wide-open spaces. Most remnants are still physically isolated, but the
number of “‘stepping stones’ across the landscape has increased. The
effectiveness of stepping-stones in reducing isolation and improving the
persistence of declining wildlife species is not known. However, the blocks of
revegetation close to remnants and some ‘stepping stones’ may in fact be acting
as corridors for large macropods which have a detrimental impact on the
establishment of young trees (Biz Nicolson pers. comm.). A third of the 10
block plantings were adjacent to existing remnants and none of these were
greater than 10 ha. Larger stepping-stones would have a high probability of
providing habitat for a diversity of woodland birds as well as reduce isolation of
existing vegetation at the catchment scale.
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Table 7. Changes in measures of isolation affected by the Project’s revegetation
activities in the area under 300m. SD = standard deviation

Before- After-

Mean (km) (SD) Mean (km) (SD)
Distance to nearest 155 (1.18) 1.49 (1.09)
patch
Distance to nearest 3.07 (1.3) 3.05 (1.3)
5 patches
Distance to nearest 1.22 (0.8) 1.23 (0.8)
>10 ha patch

Twenty plantings appear to form corridors. That is, they are physically linking,
or are within 250 m of remnants as mapped by TASVEG. Another six linear
plantings extended from, or were within 250 m of existing remnants. However,
the necessity of connecting corridors is not clear. No study in Australia has
unequivocally shown that corridors are essential for the movement of any
species (Nicholls and Margules 1991). What is known is that some woodland
species of birds appear to be *missing’ from isolated remnants that appear to be
otherwise large and complex enough (Freudenberger 2001). Riparian protection
should improve habitat for a wide range of aquatic and terrestrial species.
Riparian protection should also improve water quality.

Management Action 4 — Riparian protection

Thirty patches are classified as riparian enhancement (691 ha). Very few
actually overlay mapped TASVEG and visually extend the occurrence of this
poorly conserved vegetation group. The NHT Project Final Report stated that
71.35 km of waterways were fenced with 3.22 km revegetated. Riparian
protection should improve habitat for a wide range of aquatic and terrestrial
species. Riparian protection should also improve water quality. Again there is
little scientific evidence to support these predictions.

Management Action 5 — Woody weed removal

We are not aware of mapped data on woody weed infestations within the
Bushweb area. The NHT project Final report for Bushweb 2 provided some
data, but this was not mapped against the total area of infestation. The area of
weed controlled with assistance from Bushweb was 1022 ha, but this was not
mapped.(NHT Final project report) A target was set of 2000 ha of weed
control.
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Without mapped data, we cannot make an assessment of the landscape scale
benefits of Bushweb supported weed control. Only site by site (patch scale)
assessments can be conducted on the ground.

Step 3. Choose methods for monitoring the changes that are expected.

We recommend that a monitoring program be established that focuses on the
benefits of fencing remnants, particularly the benefits to threatened plant
species. There is very little data anywhere in Australia that documents the on-
going effects of fencing off remnant vegetation, particularly vegetation in poor
condition (Spooner 2001). The Bushweb Project is well suited for monitoring
benefits of fencing as much of this fencing only protected sections of larger
remnants that appear to have remained unfenced and grazed. These unfenced
sections of remnants could act as *“controls’ for the fenced areas. The Bushweb
Project has met three key criteria for a well-designed and informative
monitoring program:

1. Numerous and extensive (well replicated) on-ground works. In this

case 6000 ha of protected remnants within 239 patches of various sizes

and plant communities.

The project has mapped the on-ground works supported by the project.

3. There are unfenced areas near or contiguous with the fenced patches
that can act as ‘controls’ needed to an assess changes due to fencing
rather than changes due to climatic variation.

r

The benefits of riparian protection and restoration should also be monitored in
terms of improved habitat values for terrestrial and aquatic species as well as the
benefits to water quality. Providing detailed recommendations for a monitoring
program for assessing the realised rather than predicted benefits of this Project
is beyond the scope of this report.

Step 4. Monitor the actual changes that followed the actions, and compare them
to the benefits that were expected.

Some monitoring points have been established in the Project area. Fifteen sites
have been permanently marked to serve as long term monitoring sites for the
region. Numerous flora and bird surveys have also been undertaken at a number
of sites (Louise Gilfedder, pers. comm.). More monitoring plots should be
created and maintained in order to assess whether the Project is being successful
in improving the following broad biodiversity benefits:

= Greater structural complexity of fenced remnants, particularly the re-
establishment of a diverse understory.

* Increase in the abundance of threatened species, particularly plants as
well as the persistence of small woodland birds and mammals.
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* Improvement in riparian vegetation diversity, structure and habitat
values for threatened flora and fauna.

* Improvements in water quality flowing through rehabilitated riparian
zones.

Again, the mapping of on-ground works completed by the Bushweb Project
provides the essential template for designing and implementing a monitoring
and assessment program.

Discussion

The biodiversity benefits of the Bushweb Project are not known; they can only
be predicted at this point in time using the best available knowledge. The full
suite of biodiversity benefits that this project may provide will take decades or
even centuries to be fully expressed. For example, it may take 150 years before
the trees established by the Project are old enough and degraded enough to
supply tree hollows for the large diversity of native fauna that use or are
dependent on hollows (Gibbons and Lindenmeyer 2002).

In the meantime, a preliminary assessment of the potential benefits of Bushweb
has been conducted against the broad objectives and specific guidelines
developed by the Project. Specifically, the Project has been assessed for its
potential to protect and rehabilitate significant areas of native vegetation.

This preliminary assessment has been based only on analysing mapped on-
ground works through a GIS with broad vegetation classes. This preliminary
assessment has been possible because about $60,000 was invested to map the
on-ground works supported by the Project. This mapping established a protocol
so that future updates and mapping of other areas in Tasmania could be done for
much less (Sean Cadman, pers. comm.).

The mapping could be improved by providing more detail regarding the
attributes of each mapped polygon of on-ground works. Table 1, Appendix 7, is
our recommended minimum list of fields (attributes) that are needed to
adequately describe each mapped polygon. These fields should appear within
an attribute table constructed within a GIS such as ArcView. In particular, it
would have been useful to have had more Bushweb information on primary and
secondary purposes e.g. to know were there was planting or just protection in
the riparian zones or if there was any remnant enhancement planting. Table 2
lists further optional fields.
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Other benefits

The CSIRO assessment of the likely benefits of the Bushweb project was
deliberately limited to potential biodiversity benefits. An assessment of the
social (community) benefits of the Project was beyond the scope of this report.
However, it should be noted that a total of 547 people have been directly
involved in the project including 240 landholders and associated community
groups (Bushweb Project final report 2002). The social benefits of Bushweb are
likely to be just as significant as any potential benefits to biodiversity.

Conclusions

The Bushweb Project was a large and apparently well-targeted vegetation
enhancement project. We have been able to provide some examples of the
likely biodiversity benefits of the Project by analysing the mapped on-ground
works. The quality of this mapping could be improved by providing more detail
in the fields (attributes) describing each mapped polygon of on-ground works.
This Project warrants substantial and prolonged investment in monitoring due to
its extensive nature and the availability of mapped on-ground works.

The preliminary assessment of the potential biodiversity benefits of the
Bushweb Project, as described in this report, has been conducted as a means of
testing the utility of our four-step assessment process or framework (Appendix
1). This draft framework is best used by those people and organisations directly
involved in the inception, implementation and monitoring of vegetation
enhancement projects. At no point was CSIRO directly involved in the
Bushweb Project; hence our report should not be seen as a definitive
assessment. Rather our report is an example of how a regional organisation and
its stakeholders may wish to conduct an assessment of the biodiversity benefits
of their project.
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