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1 SUMMARY

Dry grassy woodland has dramatically declined in the Far South Coast region since European settlement, and
continues to decline. There is virtually none included in conservation reserves in the region and most remnants
are on roadsides, in cemeteries and on lightly grazed private farmland. Lowland Grassy Woodland has been
listed as an Endangered Ecological Community under the Threatened Species Conservation Act 1995.

The Towamba Cemetery contains native grassland dominated by Kangaroo Grass that is closely related to
Lowland Grassy Woodland. This vegetation may be remnant from an original grassy woodland formation, or
the result of the effects of clearing, burning or other management practices on Bega Wet Shrub Forest.
Although the tree layer has been largely removed, the grassland at the cemetery is diverse and supports a
number of species which are rare in the region.

The cemetery has the only recorded occurrences of the Snake Orchid and Brittle Greenhood in the region. The
cemetery has at least a dozen other species associated with grassy woodland which are now uncommon in the
region. These shrubs, lilies, daisies, peas and orchids provide an attractive flowering display in spring. Some of
these species are only just holding on in the cemetery, and can be expected to be lost without sympathetic
management.

This report describes the significant plant species in the cemetery and identifies ways to ensure they are
conserved into the future.

The main recommended changes to current management are:
e dividing the cemetery into a Grave Management Area and three outer Grassland Management Areas;

e delaying mowing of the Grassland Management Areas until February to allow time for flowering and
seeding;

e resting the north and south Grassland Management Areas (no mowing) on a three or four year cycle.
Some weed control, fence repair and restrictions on ornamental planting are also considered necessary.

Managed appropriately, the cemetery offers an important educational resource for the Towamba School and
the wider community.

It is possible to achieve human burial, educational and conservation objectives at the cemetery. With good will
and good science, the Towamba Cemetery can be a model for integrated management in the Shire.

November 2006 Paul McPherson and Towamba School Class 3-6
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2 INTRODUCTION

The Towamba Cemetery reserve occupies around 2.5 hectares and is managed by the local Towamba Cemetery
Management Committee and the Bega Valley Shire Council. It is located one kilometre west of Towamba
village, on Ben Beasley Road. The graves are clustered near the centre of the cemetery, mostly north of a
central laneway.

The cemetery occurs on an undulating lower slope in the Towamba River valley, on relatively deep, fertile soil.
It is mostly cleared of tree cover, except for a small stand of River Peppermints (Eucalyptus elata) and small
copses of regenerating Hickory Wattle (Acacia implexa).

Most of the cemetery carries natural grassy groundcover dominated by Kangaroo Grass (Themeda triandra).
Kangaroo Grass communities have been heavily depleted in the Far South Coast Region.

The conservation value of the Towamba Cemetery was identified in a survey report prepared for Council by
botanist Jackie Miles in 2001. Since this work, there have been a number of developments, including:

e further significant species have been recorded at the cemetery, including the Snake Orchid (Diuris
chryseopsis); and

e lowland grassy woodland vegetation in the South East Corner Bioregion has been listed as an
Endangered Ecological Community under the Threatened Species Conservation Act 1995. The grassland
vegetation at the cemetery provides a close fit to the understorey of this EEC, although the original tree
layer is at variance with the EEC description.

This report provides an update on the significant flora values of the cemetery, and offers guidance on
management practices aimed at conserving these values.

The survey was undertaken by the author between August and November 2006. Distribution and abundance
data for wildflowers were collected by Class 3-6 students of Towamba Public School. On 2 November 2006,
students mapped the distribution and estimated the abundance of target wildflower species.

The results and materials used for the school survey exercise are in Attachment 3. The distribution data was
incorporated in Table 3.1 and used to work out proposed management arrangements for the cemetery. The
abundance data was used in Table 3.1 and also in determining cover/abundance scores for species listed in
Attachment 1.

November 2006 Paul McPherson and Towamba School Class 3-6
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3  SIGNIFICANT PLANT SPECIES IN THE CEMETERY

3.1 REGIONALLY RARE AND UNCOMMON SPECIES

The significance, distribution, abundance and flowering period for the significant species in the Towamba
Cemetery is provided in Table 3.1. The known flowering and seeding periods for the rare species in the
cemetery is shown in Table 3.2. Most of these species are rare because they are confined to grassy lowland
habitats which have been heavily depleted by agriculture. Photographs of some of the significant species are in
Attachment 2.

Significant species in the Eden Region and the Shire are listed in Keith, Miles and MacKenzie (2000) and Miles
(2000). Species identified in the region or described since those listings were compiled include the Snake
Orchid (Diuris chryseopsis), Brittle Greenhood (Pterostylis truncata), Common Fringe-rush (Fimbristylis
dichotoma) and Knawel (Scleranthus fasciculatus).

Table 3.1 Significant species in the Towamba Cemetery

. L Cemetery Abundance Flowering
Species Significance . . .

sections in cemetery period
Rare in the Far South Coast region
Snake Orchid Very rare in the region — Towamba Mainly North, some Common over Aug-Sept
Diuris chryseopsis Cemetery is the only known population in South and West. 0.4 ha
Orchidaceae in the region.
Brittle Greenhood, Little Dumpies | Very rare in the region — Towamba South Uncommon: 1, Feb-July
Pterostylis truncata Cemetery is the only known population (North to be possibly 2 small
Orchidaceae in the region. confirmed) colonies
Pipewort Rare in the region — Towamba Cemetery, | North Rare: one small Nov-June
Eriocaulon scariosum Yambulla and Bega Swamp are the only colony
Eriocaulaceae known populations in the region. Restricted

habitat.
Blue Rice Flower Largely confined to ungrazed remnant To be confirmed Rare Spring
Pimelea glauca vegetation. Only a few other records for
Thymeleaceae the Shire around Candelo and Rocky Hall
Regionally uncommon species associated with grassy communities
Curved Rice Flower Regionally uncommon North and south Scattered Spring-
Pimelea curviflora var sericea Grassy habitat depleted and declining. (mainly south) Summer
Thymeleaceae Lowland Grassy Woodland indicator. (Oct-)
Rock Lily Regionally uncommon, depleted in the North and south: Uncommon Oct-Dec
Bulbine glauca wild. Grassy habitat depleted. Lowland NE corner and east
Asphodelaceae Grassy Woodland indicator. fenceline (inside
and outside)
Yellow Buttons Grassy habitat depleted and declining. South: Uncommon Mainly Spring
Chrysocephalum apiculatum Lowland Grassy Woodland indicator. beside central lane (Nov-)
Asteraceae
Pink Bindweed Grassy habitat depleted and declining. North Uncommon Spring-
Convolvulus erubescens Summer
Convolvulaceae (from late
September)
November 2006 Paul McPherson and Towamba School Class 3-6
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. L Cemetery Abundance Flowering
Species Significance . . .
sections in cemetery period

Regionally uncommon species associated with grassy communities (cont.)
Bitter Cryptandra Regionally uncommon South Uncommon Early Spring
Cryptandra amara Grassy habitat depleted and declining. (localised) (September)
Rhamnaceae
Wheat Grass Grassy habitat depleted and declining. North and south Uncommon Spring-
Elymus scaber Summer
Poaceae (variable)
Common Fringe-rush Regionally uncommon North Locally common Spring
Fimbristylis dichotoma Grassy habitat depleted and declining.
Cyperaceae
Wire Lily Regionally uncommon South Locally common Spring
Laxmannia gracilis Grassy habitat depleted and declining. (November)
Anthericaceae
Slender Onion Orchid Grassy habitat depleted and declining. North and south Locally common Spring-
Microtis parviflora Summer
Orchidaceae (November)
Knawel Regionally uncommon North Rare: one plant Spring
Scleranthus fasciculatus Grassy habitat depleted and declining. observed
Caryophyllaceae
Native Sorghum Grassy habitat depleted and declining. North and South Uncommon Spring-
Sorghum leiocladum Summer
Poaceae (variable)
Creamy Candles Regionally uncommon — Rocky Hall and North Uncommon Spring-
Stackhousia monogyna Towamba cemeteries are the only (NE corner) Summer
(Tablelands form) known localities in the Shire. (late Sept.)
Stackhousiaceae
Yellow Rush Lily Grassy habitat depleted and declining. South Locally common Mainly Spring
Tricoryne elatior (October)
Anthericaceae
Tadgell’s Bluebell Regionally uncommon North and on road Uncommon Mainly Spring
Wahlenbergia multicaulis Grassy habitat depleted and declining. verge north of gate (late Sept.)

Campanulaceae

November 2006
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3.2 RARE SPECIES PROFILES

3.2.1 Snake Orchid

The Snake Orchid (Diuris chryseopsis) is a ground orchid which occurs in
moist grassy plains from lowlands to alpine areas in New South Wales,

Victoria and South Australia. In south-east NSW, it has been recorded in
the southern highlands at Braidwood, Yass and Goulburn. There are also
records in Victoria near Genoa and in the Cann Valley in East Gippsland.

D. chryseopsis has not been recorded in the South Coast Botanical
Subdivision according to Harden (1993), and the Plantnet (Royal Botanic
Gardens), NPWS (DEC) and Bionet web databases. The Towamba
Cemetery record is the only known occurrence in the Far South Coast
region. The distribution of the Snake Orchid in the Towamba Cemetery
is shown on Figure 8.1. The flowering and seeding period at the
Towamba Cemetery is shown in Table 3.2.

The Snake Orchid was first recorded in the Towamba Cemetery by
botanist Jackie Miles several years ago. A specimen sent to the Royal Botanic Gardens at that time was
identified as Diuris lanceolata. This species has since been revised and split into three separate species (D.
lanceolata is now regarded as endemic to Tasmania). A specimen from the Towamba Cemetery was confirmed
as D. chryseopsis by the Royal Botanic Gardens (Sydney) on 12 September 2006.

D. chryseopsis may be especially vulnerable to sustained stock grazing because it flowers in the late
winter/early spring when little pasture feed is available and the grass sward is low. While sheep have been
used in the past to control grass growth in the cemetery (Jeff Knight pers. comm.), the orchid population
appears to have escaped the sustained grazing pressure which may have eliminated it from neighbouring
farmland. The orchid may also persist on some roadsides at Towamba (Jeff Knight pers. comm.).

Mowing is generally not required in the cemetery during the Snake Orchid winter-spring flowering period, so
cemetery management has not adversely affected the orchid population. Compared to the Bega Valley or the
Southern Tablelands, the Towamba Valley has a relatively narrow valley floor which is suitable for grazing and
cropping. Agricultural use of the valley may have been more intense because of this restriction on available
area.

It is likely that the Snake Orchids mimic small yellow lilies to attract pollinators (Bishop 2000). The flowers do
not provide any nectar for pollinating insects (mainly small bees). Yellow lilies at Towamba Cemetery include
Weathergrass (Hypoxis hygrometrica), Rock Lily (Bulbine glauca) and Yellow Autumn Lily (Tricoryne elatior).

The flowering and seeding period at the Towamba Cemetery is shown in Table 3.2. During the 2006 survey, the
flowering times were seen to vary between different parts of the cemetery. On 19 August 2006, approximately
900-1000 flowers were counted, mostly concentrated in the northern section, north of the grave cluster. By 5
September, most of the flowers in this area were finished and the new areas in the west of the gazebo and to
the south of the graves had commenced flowering (200-300 plants). The species had finished flowering in all
parts of the cemetery by 20 September 2006. The total flowering Snake Orchid count for 2006 was about 1,400
plants. No plants were observed growing under tree cover.

November 2006 Paul McPherson and Towamba School Class 3-6
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Several orchid plants were monitored during September-November to determine the seeding period. All
unprotected fruiting stems were grazed off before maturing, presumably by rabbits. One stem was protected
in a wire cage and had matured and released seed by mid November.

3.2.2 Brittle Greenhood

Also called ‘Little Dumpies’ and ‘Little Dumplings’, this small ground orchid has a
rosette of broad, ovate leaves. Its flowering stem is up to 15 centimetres tall with
small sheathing leaves. The flower is translucent white with green and brown
stripes. It occurs in NSW and Victoria on the coast and Tablelands. It is rare south
of Moruya (Bishop 2000).

Greenhood orchids are pollinated by gnats and mosquitoes. The orchid probably
uses ‘pseudocopulation’ for pollination, by tricking male insects to mate with the
flower using attracting scents. When the insect brushes against hairs in the flower,
the labellum flips up to trap the insect in the flower. The insect can only escape by
pushing past the stigma and anther, effecting pollination.

Towamba Cemetery is the only known population in the region. The approximate
distribution of the Brittle Greenhood in the Towamba Cemetery is shown on Photo: Jackie Miles
Figure 8.1. The southern colony is the known record and the northern colony is

based on non-flowering rosettes and is yet to be confirmed. The general flowering and seeding period for this
species is shown in Table 3.2. The species was recorded flowering at the cemetery on 17 April (J Miles pers.
comm.).

3.2.3 Pipewort

Pipewort is a tiny sedge-like plant with a tuft of grassy leaves and several globular
inflorescences on the end of erect stems. The flower clusters have male and female
flowers. It generally grows in bogs and seepage areas, sometimes in running water.

It occurs in Queensland, NSW and Victoria, mainly along the coast and tablelands.
It has been recorded at two other sites in the region, at Yambulla to the south and
Bega Swamp to the north.

The highly restricted distribution of Pipewort in the Towamba Cemetery is shown
on Figure 8.1.

The habitat at the cemetery is a small (4 metresz) seepage patch to the north of the
main grave cluster. There are two star pickets marking the wet area. Early in 2006, Photo: Plantnet, RBG
the patch was dug out, damaging some of the pipewort population. The excavated

material was replaced in mid-2006.

The flowering period commences in mid-November (Table 3.2). The duration of flowering and fruiting for this
species at the cemetery is still to be documented.
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Figure 3.1 Distribution of three rare species in South East NSW (Bionet 2006)

Table 3.2 Rare species flowering and seeding periods

Vegetative pre-
flowering period

. Flowering

Seed development
and dispersal

Species Section Flowering and seeding periodl
Snake Orchid North
Diuris chryseopsis South
Brittle Greenhood South
Pterostylis truncata ?North
Pipewort North
Eriocaulon scariosum (bog)
Grassy community North
species (generalised) South

*Based on Harden (1990-2002), earlier surveys (Miles 2001) and author observations in 2005 and 2006. Allows for a 2 week pre-flowering

vegetative buffer period, and a 6 week seed maturation and dispersal period.

November 2006
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3.3 OTHER WILDFLOWER SPECIES

In addition to the significant species listed in Table 3.1, the cemetery has a range of flowering plants which are
not necessarily confined to grassy woodland habitats. These species have ecological and aesthetic value as part
of the diversity of the cemetery grassland community. They include orchids such as the Leopard Orchid, Tiger
Orchid and Sun Orchid, lilies such as Milkmaids, Fringe-lily, Vanilla Lily, Flax Lily, Pale Grass Lily and Golden
Weathergrass and the small shrubs Creeping Bossiaea and Bitter Cryptandra. The cemetery offers an attractive
wildflower display in October-November each year. These species are included in the wildflower chart in Table
3.3.

Table 3.3 Seasonal wildflower chart

August September October November December
Snake Orchid Snake Orchid Milkmaids Milkmaids Pink Bindweed
Variable Hovea Creeping Bossiaea Native St John’s Wort | Onion Orchid Pale Grass Lily
Pale Sundew Tiger Orchid Tiger Orchid Autumn Lily
Bitter Cryptandra Creamy Candles Pink Bindweed Wire Lily
Leopard Orchid Pale Grass lily
Pink Bindweed Autumn Lily
Woodruff Vanilla Lily
Tadgell’s Bluebell Wire Lily
Tall Bluebell Flax Lilies
Rock Lily Rock Lily
Curved Rice Flower Golden Weather Grass
Golden Everlasting Curved Rice Flower
Austral Bugle Yellow Buttons
Autumn Lily Sun Orchid
Sun Orchid Fringe-lily
Golden Everlasting Tadgell’s Bluebell
Tall Bluebell
November 2006 Paul McPherson and Towamba School Class 3-6
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4 SIGNIFICANT PLANT COMMUNITIES IN THE
CEMETERY

Two significant ecological communities are present at the cemetery:
e Bega Wet Shrub Forest; and

e asecondary grassland derived from either an undescribed grassy woodland formation or Bega Wet
Shrub Forest.

Bega Wet Shrub Forest and grassy woodland may have intergraded in the Towamba area. The composition and
distribution of the types may also have been affected by Aboriginal burning and European clearing, burning
and agriculture.

4.1 BEGA WET SHRUB FOREST

Bega Wet Shrub Forest occurs in valleys especially along watercourses and is typically dominated by River
Peppermint (Eucalyptus elata) and Blue Box (E. baueriana). Bega Wet Shrub Forest is one of the two most
species-rich communities in the region, with a high diversity of both shrubs and herbs (Keith and Bedward
1999). The community has been heavily depleted by agricultural activities; 63% has been lost since European
settlement. The north-west corner of the cemetery carries a small stand of this forest type. The groundlayer is
typically dominated by Weeping Grass (Microlaena stipoides); Kangaroo Grass is not included in the diagnostic
species list for this community (Keith and Bedward 1999).

4.2 GRASSY WOODLAND

The cleared grassy area which makes up the bulk of the cemetery bears close relationship to Lowland Grassy
Woodland understorey, and may represent an ecotonal form of that community. Kangaroo Grass (Themeda
triandra) is dominant in grassland at the cemetery, and a range of dry grassy woodland species which do not
generally occur in Bega Wet Shrub Forest are present. It is possible that a grassy woodland with Blue Box and
Apple-topped Box (E. angophoroides) and a Kangaroo Grass understorey may have been present in the
Towamba area prior to European settlement.

Dry grassy woodlands with a similar groundlayer are present in the upper Towamba Valley dominated by
Yellow Box (E. melliodora) and Snow Gum (E. pauciflora), and in the Bega Valley dominated by Forest Red Gum
and Rough-barked Apple.

If this was the case, grassy woodland would have intergraded with Bega Wet Shrub Forest, and would have
been characterised by well spaced large eucalypts with sparse shrubs over a diverse grassy understorey. The
formation may have been maintained by fire, originating from either natural causes or Aboriginal burning
practices.

Candelo Dry Grass Forest and Bega Dry Grass Forest were listed as Endangered Ecological Communities (EECs)
in 2000. There are indicator species of both these vegetation types at the Towamba Cemetery. These
communities have been combined in a single Lowland Grassy Woodland EEC listing. The Determination
includes remnant Kangaroo Grass understorey which has had the tree layer removed (‘secondary grassland’),
and transitional or ecotonal stands with Blue Box.
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The groundlayer vegetation at the cemetery provides a close fit for the species assemblage described in the
EEC Determination. Of the 28 diagnostic understorey species indicated in the Identification Guidelines for the
EEC issued by DECCW, 21 species are present at the Towamba Cemetery.

80% of Lowland Grassy Woodland has been lost since European settlement. There is virtually none included in
national parks or other conservation reserves. In most areas, lowland grassy communities have been either
eliminated or greatly simplified by agriculture and weeds. Many species associated with Kangaroo Grass
understorey have become severely depleted or locally extinct in the Bega and Towamba Valleys.

Remnants occur on roadsides, public reserves like cemeteries and on some farmland with a light grazing
history. Most of these remnants are not secure and are continuing to decline. Impacts and continuing threats
to the community include grazing by rabbits, cattle and sheep, the use of fertilisers, cultivation, invasion by
weeds and disruption to natural fire regimes.

November 2006 Paul McPherson and Towamba School Class 3-6

10



Life and death in the cemetery Significant vegetation in the Towamba Cemetery

5 SIGNIFICANT FAUNA

The Hooded Robin was recorded at the cemetery on 15 October 2006. This species is associated with grassy
woodlands and is listed as vulnerable under the Threatened Species Conservation Act 1995. A male and female
were observed at the cemetery, near the gate, possibly a breeding pair.

The Hooded Robin is thought to be sedentary although these birds may have entered the region because of the
dry conditions inland. The record has been entered on the NPWS Wildlife Atlas database.

The cemetery may also support other rare or declining woodland fauna, such as the Diamond Firetail (a small
grass seed-eating finch, recorded at Burragate and other parts of the Towamba Valley) and insects dependent
on the Kangaroo Grass community.

November 2006 Paul McPherson and Towamba School Class 3-6
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6 MANAGING KANGAROO GRASS COMMUNITIES

Kangaroo Grass (Themeda triandra) dominates many natural grasslands and woodlands in south-eastern
Australia. In their natural state, these communities have a high diversity of herbaceous species, including
daisies, peas, orchids and lilies. Many of these species are not noticeable until the spring flowering period.

6.1 THE IMPORTANCE OF KANGAROO GRASS

The richness of these communities hinges on the tussock growth habit of Kangaroo Grass and the associated
Snow Tussock (Poa sieberiana). The inter-tussock spaces provide opportunities for a wide range of other plant
species. If the dominant tussock species are lost due to grazing, ploughing or invasion by weeds, the
microhabitat for these herbaceous species is also lost.

In addition, Kangaroo Grass is a critical keystone species for native grassy communities because it provides long
term protection from invasive annual weeds by locking up soil nitrate (Prober and Lunt 2008). Weeds like
exotic annuals can proliferate in spring and use up soil moisture needed by the native grasses in summer
(Dorrough et al. 2008).

6.2 GROWTH PATTERNS IN KANGAROO GRASS COMMUNITIES

Many species in grassy communities in southern Australia begin vegetative growth after the rains in late
autumn or winter. Growth continues through the spring flowering period and the early summer seeding
period. Over the dry mid-late summer period, most plants are dormant as tubers, buds or seed in soil
(Bradstock et al. 2002). Kangaroo Grass is an exception; it flowers and sheds seed in mid-summer, but can
remain green through summer in response to rainfall. Frosts and low temperatures reduce the growth of
Kangaroo Grass in late autumn and winter.

Grassland lily and daisy seed which is shed following flowering does not last long in the soil (Lunt 1995).
Seedling recruitment is actually fairly rare in grassland communities, and may be dependent on defoliation or
disturbance and particular weather events. Seedling survival depends on light availability at ground level.
Without gaps between grass tussocks, many species are likely to
decline.

6.3 THE NEED FOR REGULAR DEFOLIATION

Kangaroo Grass achieves dominance in the community by simply out-
growing other species. If this growth is unchecked, it can exclude other
species in the community and even cause the Kangaroo Grass itself to
decline. Kangaroo Grass will begin to die after 8 years if there is no
disturbance, sooner in wetter areas (Bush and Faithfull 1997).

In at least the higher rainfall areas, Kangaroo Grass needs regular
‘defoliation’ to remove excess grass growth and litter, and restore
inter-tussock spaces. Defoliation in Kangaroo Grass communities can
be achieved by grazing, mowing or burning. Some form of biomass
reduction is required at least every 3-5 years, preferably using a Kangaroo Grass (Themeda triandra)
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combination of techniques, at varying times in the year and in a patchwork pattern.

A single defoliation regime is unlikely to favour all communities, or all native species in a particular community.
A conservative approach is needed which takes into account the flowering and seeding periods of key species
in the community, and the local climate. If possible, the effects of management on vegetation should be
monitored.

Burning

‘Natural’ fire regimes in grassy ecosystems are largely unknown. The suggested optimal timing for burning or
mowing varies in the research literature, ranging through spring, summer and autumn.

Most perennial grassland species are capable of flowering abundantly in the first spring after an autumn fire
(Bradstock et al. 2002). Burn intensity is very important — burns need to be hot enough to remove grass growth
and stimulate the germination of native species, but not so hot as to damage seed reserves in the soil. Ideally,
soils should be moist when burning occurs. Burning can also help to control invasive native and exotic shrubs
and trees and some herbaceous weeds.

Frequent burning will favour Kangaroo Grass over Snow Tussock, which recovers more slowly after fire. To
preserve diversity and resilience, it is important to maintain an effective balance of grass species in the
community (Prober et al. 2007).

Mowing

Mowing can be used to defoliate Kangaroo Grass over limited areas. However, unless a catcher is used, there is
the risk of damaging the community with an accumulation of cuttings over time. If mower cuttings are
deposited in rows, areas beneath the rows will be damaged and vulnerable to weeds. Mowing is likely to be
only appropriate for small areas, where burning is impractical. All grass-cutting equipment should be weed-
free.

Grazing

In high conservation value areas which are not used for agriculture, grazing is generally not recommended
because it is biased toward tall and palatable species and risks introducing weeds and nutrients. In grazing
areas, perennial grass cover and plant diversity can be increased by:

- limiting stock pressure in dry times
- reducing stock pressure following good summer and autumn rains
- resting paddocks from grazing during periods of good flowering and seeding

- providing for longer rests from grazing when plants are growing slowly (Dorrough et al. 2008).

In high conservation value areas used for grazing, short periods of rotational grazing with long rest periods are
generally better than set stocking. No fertiliser should be applied in these areas. In lower diversity native
pastures, fertiliser should only be used to stimulate the growth of introduced legumes (Langford et al. 2004).
Over-fertilising, particularly with super, leads to reduced plant diversity and the replacement of native
perennials by exotic annuals. Native perennial pastures only persist when the available soil phosphorous is
below 20mg/kg (Colwell). Regularly fertilised annual-based pastures are more difficult to manage and are more
at risk from drought.
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7 MANAGING TOWAMBA CEMETERY

7.1 MANAGEMENT AREAS

It is proposed that the cemetery be divided into four management areas:
e Grave Management Area;

- with a management focus on visitor access and amenity, and grave site establishment and
maintenance

e three Grassland Management Areas (North, South and West)

- with a management focus on conservation.
Dividing the conservation area into three sections will enable mowing and burning to be rotated.

The proposed management areas are shown on Figure 8.1.
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Figure 8.1 Cemetery management areas

November 2006 Paul McPherson and Towamba School Class 3-6

14



Life and death in the cemetery Significant vegetation in the Towamba Cemetery

7.2 MOWING AND BURNING

The following guidelines are offered to help conserve and enhance the grassland community in the cemetery.
The guidelines are based on current knowledge of the ecological requirements of significant species and
communities at the cemetery, and best practice grassland management. Fostering the health, vigour and
diversity of the Kangaroo Grass community will produce greater stability in the community and resistance to
weeds such as Serrated Tussock and Fireweed.

Kangaroo Grass communities need some kind of defoliation regime to remove excess grass growth. Without
this, inter-tussock herbs are choked out and the community loses vigour and diversity. Defoliation can be
achieved at the cemetery using mowing and perhaps periodic burning. Burning is likely to be better for the
Kangaroo Grass community than mowing because it controls some weeds, stimulates flowering and
germination in some native species, removes nutrients favoured by weeds and removes the build-up of grass
and litter cover.

There is still much to learn about managing grassland ecosystems. An adaptive management approach will be
required, monitoring the results of management and responding accordingly.

7.2.1 Mowing

Grave Management Area
e Mow as required during suitable weather between December and June.
e Mow this area after any mowing to be done in the less weedy outer areas.
e Mow to 50mm grass height.
e Ensure machinery is cleaned of soil and weed seed prior to use.
e Use a light mower, not a tractor-drawn slasher.
e Don’t mow when the soil is wet.

e Cuttings should be collected and disposed of outside the cemetery.

Grassland Management Areas
e Mow during suitable weather between early February and mid-March.
e Keep good cover over winter — many weeds are winter-active.

e Mow Grassland Management Areas before weedier areas (near the graves, the dam in the south-west,
old pile burn areas and the corners of the cemetery) to prevent weed spread.

e Alternate the timing of mowing of each Grassland Management Area between years eg Year 1 -
February, Year 2 — March.

e Don’t mow at all every 3 or 4 years (rest years).

e Mow to 100mm grass height.

e Ensure machinery is cleaned of soil and weed seed prior to use.
e Use a light mower, not a tractor-drawn slasher.

e Don’t mow when the soil is wet.
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Mower washdown for weed control

Most areas where the local mower will be used are weedier than the cemetery. The mower should be washed
down outside the cemetery before mowing to avoid future weed problems.

Grass cutting windrows

Mowing the grass when it is longer will produce more grass cuttings. Ideally, these cuttings should be dispersed
using a mulcher mower or collected in a catcher. If cuttings are deposited in thick windrows, they will smother
and kill vegetation and encourage weeds.

It is understood that the existing ride-on mower used for the cemetery does not have a catcher or mulcher
capability. In this case, the cuttings should, as far as possible be distributed over a broad area beside or behind
the mower. Depending on the mower design, this may mean lifting or removing the chute which discharges the
cuttings.

Alternatively, if the mower does leave thick windrows, the windrows could be mowed over again to scatter the
cuttings. This would however add to the mowing workload.

Use of cuttings

If it is possible to collect cuttings using a catcher, cuttings bearing Kangaroo Grass seed from weed-free areas
could be used as a light mulch over disturbed areas in the cemetery (such as burn scalds or corners), or for
rehabilitating Council development sites.

7.2.2 Ecological burning
Burn timing

The seasonal timing of ecological burning is critical. While little is known about pre-European natural and
Aboriginal fire regimes, the optimal time for burning would avoid:

e |eaving the ground bare and susceptible to weed invasion over the winter dormancy period;
e the spring-summer flowering and seeding period of most grassy woodland species;

e vegetative, flowering and seeding periods for key significant species (in the case of Towamba Cemetery,
the Snake Orchid and Brittle Greenhood).

For the cemetery, late summer-early autumn burning provides the best fit. At this time, most orchids are safely
dormant as underground tubers. The fire should stimulate germination of native plant species, reducing weed
risks. Annual weed seed would still be on the surface of the soil and susceptible to fire.

Summer is the peak fire hazard period and burning may not be possible until well into autumn. A flexible
approach is needed, with burn timing dependent on soil and fuel moisture and weather conditions. The burn
should be followed by careful monitoring over the subsequent growing season to assess the results.

Burning guidelines

The Towamba Bush Fire Brigade or other local Brigades may be interested in field training involving burning
parts of the cemetery. Perimeter areas should be mown before the burn to provide control lines.
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The following guidelines should apply to burning at the cemetery:

e burning should be undertaken in suitable weather and fuel conditions to produce a fire of moderate
intensity which runs quickly over the ground. Excessive heat will kill seed reserves in the soil. The soil
should be reasonably moist when the burn is undertaken. Optimal flame height may be in the order of
1-2 metres.

e areas to be burnt should not be mown between the preceding winter and the burn.

e truck access should be limited to the central lane and outside cemetery boundary fences. A Category 9
vehicle (Land Cruiser) should be used for work inside the cemetery, if available. Care should be taken to
ensure that the truck tyres don’t carry mud and weed seeds into the cemetery.

e outside the cemetery, Category 7 trucks should stay on Ben Beasley Road and the driveway to the north
of the cemetery (subject to landowner permission).

o truck reel hoses may need to be extended with canvas delivery hoses to reach all sides of the fire.
e trees, signage, graves, fences and structures will need protection during the burn.
e hand tools should not be used to create control lines. No soil should be exposed.
e foam or other retardants should not be used in the cemetery.
A possible burning and mowing cycle for the cemetery is provided in section 8.3.2.

Signage at the cemetery can help explain the reason for some areas being burnt or left unmown at certain
times of the year.
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7.2.3 Possible mowing and burning schedules

Two alternative schedules have been developed for the cemetery, one based solely on mowing and one
including rotational burning.

Mowing only

For the Grassland Management Areas, the mowing only regime involves annual mowing with resting on a three
year cycle. Annual mowing would vary between February and March to avoid selectively impacting on species
flowering at these times.

The Grave Management Area would be mown prior to Christmas and as required between February and April,
in preparation for the peak visiting periods at Christmas and Easter. More frequent mowing may be required if
weeds are especially prolific during a particular year.

Mowing Rest

Year 1

Area Jan Feb Mar April May June July Aug Sept Oct Nov Dec

North

South

West

Grave area

Year 2

Area Jan Feb Mar April May June July Aug Sept Oct Nov Dec

North

South

West

Grave area

Year 3

Area Jan Feb Mar April May June July Aug Sept Oct Nov Dec

North

South

West

Grave area
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Mowing and burning

The mowing and burning schedule involves burning, mowing and resting the north and south sections on a four

year cycle. While late summer (February) is the optimal time for burning, it could be undertaken in early

autumn if conditions are not suitable during summer. If burning is not possible at all, the scheduled burn areas

should be mown in mid-late summer instead.

Burning is proposed only for the North and South Grassland Management Areas. The management of the

Grave Management Area and the West Grassland Management Area would be similar to the mowing only

regime.

. Burning

Year 1

Mowing

Rest

Area Jan

Feb

Mar

April May

June

July Aug Sept Oct Nov Dec

North

South

West

Grave area

Year 2

Area Jan

North

South

Feb

Mar

April May

June

July Aug Sept Oct Nov Dec

West

Grave area

Year 3

Area Jan

Feb

Mar

April May

June

July Aug Sept Oct Nov Dec

North

South

West

Grave area

Year 4

Area Jan

Feb

Mar

April May

June

July Aug Sept Oct Nov Dec

North

South

West

Grave area
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7.3

WEED CONTROL

The cemetery has deep, relatively fertile and moist soils which are very prone to weed invasion. Wind-borne

and bird-dispersed weed seed is continually entering the cemetery. The feature of Kangaroo Grass

communities which enables high natural diversity — inter-tussock spaces — also makes these communities

vulnerable to weed invasion.

The best defence against weeds is to maintain a healthy, resilient and diverse Kangaroo Grass community. The

mowing and burning measures proposed in section 8.3 aim to achieve this. A long sward will also discourage

low-growing weeds such as Richardia, Couch and Carpet Grass.

There are several invasive weeds present in the cemetery which need to be controlled. Weed control should be

very selective, targeting particular weed species or groups. This can be achieved by using a selective herbicide

(such as Garlon or Brush-off for blackberry), or by careful application of broad-spectrum herbicide (such as

glyphosate) using a brush, wick or sponge, or the cut-stump method for trees and shrubs. Any loss of native

groundcover due to herbicide spraying or spray drift will provide further opportunities for weeds.

Key invasive weeds at the cemetery which need to be controlled to conserve the grassland in the longer term

include:

Lined Tritonia
- bulbs spreading away from the grave area, particularly near the Snake Orchid population
Cotoneaster spp

- growing as seedling and mass suckering near graves in the North Section. Has potential to be
spread rapidly by birds if left to flower and fruit.

Blackberry

- has been controlled at the cemetery in the past, needs monitoring and follow-up to control
several infestations, especially strong sucker growth between the south and west sections.

Richardia

- a mat-forming herb favoured by mowing. It is spreading near the gate, along the central lane and
in the Grave Management Area.

Invasive trees and shrubs

- the native Burgan, Black Wattle and River Peppermint are regenerating in several areas and will
require control. If the Hickory Wattle copses are spreading from suckers, they will need to be
contained to avoid damage to the grassland. Planted pines and Silky Oaks are spreading from
seed.

Invasive perennial grasses

- Carpet Grass (north section) and Couch (on laneway near the gate) will continue spread into the
Kangaroo Grass community unless controlled. Serrated Tussock is a major local noxious weed
which has been removed from cemetery in the past and will require monitoring and quick action
if it reappears.
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7.4 TREE PLANTINGS

From a purely nature conservation perspective, the best course of action would be to remove the row of
deciduous introduced trees (liquidambar, poplar, oaks) planted along the central lane and the row of pines
along the north boundary. These plantings will in the future cause significant damage to the Kangaroo Grass
community and the rare plant populations in the cemetery. The northern pines will also, in time, obscure the
view of the Egan Peaks mountains now available from the top of the cemetery.

These trees could be replaced with native Kurrajongs or, in the case of the northern boundary, widely spaced
Blue Box, an attractive and long-lived tree which would have formed part of the original overstorey at the
cemetery. Eucalypts along the cemetery boundaries can play an important long term buffering role for the
cemetery by excluding weeds such as exotic grasses.

The Large-leaved Privet recently planted near the entry gate produces berries which are spread over long
distances by birds. It should also be removed and could be replaced with something like Jacksonia scoparia, an
attractive tall pea shrub native to the grassy woodlands of the Bega Valley.

Common Fringe-myrtle (Calytrix tetragona) recently planted in the raised beds near the gate are unexpectedly
spreading into adjacent grassland and should be removed. The low shrub Cryptandra amara which grows in the
south-west of the cemetery could be planted in these beds.

Invasive species or large introduced trees which will damage the grassland should not be planted in the
cemetery. Future ornamental plantings should be first approved by the Cemetery Management Committee.

7.5 OTHER MANAGEMENT ISSUES

7.5.1 Grave plantings
Problem grave plantings were identified in Jackie Miles’ (2001) report:

e  “Michaelmas Daisy, planted near the Porada grave,
e Red Valerian, planted on Kenneth & Lucy McLeod’s grave,

e Seaside or Erigeron Daisy, planted on Erika Porada’s grave and already spreading nearby (sprayed while
spraying blackberry, effect unknown),

e November or Formosan Lily, seen on one grave, seeding in April 2000 (several plants removed).
e Lined Tritonia, a cream-flowered bulb similar to freesia, spreading around one of the graves,

e Cotoneaster, spreading from root suckers around one of the graves, although the original parent plant
has been removed.”

These plants threaten the Kangaroo Grass community and should be removed or replaced with less invasive
alternatives.

As a rule, plants in the daisy, iris and lily families should not be planted on graves. Shrubs and vines bearing
berries which may be spread by birds are also not desirable. Future grave plantings should be approved by the
Cemetery Management Committee.
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7.5.2 Grave sites and burial practices

If possible, any new graves should be located within the existing Grave Management Area, rather than in
undisturbed new areas. A preferred, ‘least-impact’ area for new graves is shown on Figure 8.1. This area
appears to have relatively low diversity and few significant species.

Soil excavated for the graves should be replaced in a manner which restores the original soil profile. Excavated
material should be temporarily placed on geotextile fabric or similar.

New graves which occur in Snake Orchid habitat or undisturbed grassland could perhaps be restored following
burial using a sodding technique (removing and replacing whole clumps of soil with grass roots intact), subject
to the prior agreement of plot-holders and relatives.

7.5.3 Visitor car parking

Ideally, a carpark should be provided outside the cemetery. Car traffic during wet periods will cause near-
permanent soil damage and may introduce weeds (possibly from outside the region). Richardia may have been
introduced in this manner.

If parking is provided inside the cemetery, carparks should be sited close to the gate, east of the raised garden
beds.

7.5.4 Pile burning

There are several pile burn patches scattered throughout the cemetery. These areas are colonised by weeds
which threaten the grassland community. Ideally, refuse should be removed and burnt outside the cemetery
(such as on the Ben Beasley Road verge). If burning must occur in the cemetery, it should be confined to one or
two permanent patches, preferably on existing burn sites, near the edge of the cemetery.

Patches no longer required for burning could be rehabilitated with seed-bearing Kangaroo Grass clippings.
Kangaroo Grass typically produces seed in mid-late summer.

7.5.5 Rabbits

Rabbit diggings and scats are common in some areas. All of the unprotected Snake Orchid flower stems which
were monitored to determine the seeding period were eaten soon after flowering, presumably by rabbits. The
boundary fence is largely rabbit-proof, but a few holes in the mesh need to be repaired. A large wombat hole
along the north boundary in particular is providing access to rabbits close to the main Snake Orchid colony. A
wombat gate may be able to permit wombat entry but exclude rabbits.

7.5.6 Sheep, cattle and horse grazing
Sheep, cattle and horse grazing should not be permitted in the cemetery.
7.5.7 Bog patch protection

A low log fence could be erected around the bog patch in the North Section (see Figure 8.1) to prevent damage
from mowers, vehicles and foot traffic.
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7.5.8 Education and interpretation
School curriculum activities

The cemetery is a convenient outdoor classroom that could be used on a regular basis by Towamba School and
possibly other schools in the district. The natural grassy ecosystem of the cemetery is easier to access and
interpret than local forest communities.

Education themes could include:
e plant reproduction and life cycle;
e adaptation and ecological niches;
o fire ecology;
e plant-plant and plant-animal relationships;
e environmental change since European settlement;
e Aboriginal land use and culture;
e |and management options and choices

e monitoring vegetation change (such as Kangaroo Grass - Snow Grass balance and flowering after
burning, the effect of expanding Hickory copses or growing exotic trees on grassland vegetation).

The survey activity undertaken by Towamba School Class 3-6 in November 2006 could be repeated in future
years with different species and different search areas to give a more complete picture of species distribution
and abundance in the cemetery. The information could also be used to monitor variation in flowering between
years and long term changes in populations.

Public information

An information and display sign could be installed near the gate describing the vegetation features of the
cemetery and the way the cemetery is managed to conserve them. Ideally, the sign would have information on
the significance of the cemetery, photographs of wildflower species, a flowering calendar and a map of the
cemetery. A number of Commonwealth, State and non-government grant programs could be accessed to
obtain funding for signage.

An information leaflet could also be developed to complement the sign, available from a box near the gate,
and from local Tourist Centres and other outlets. Towamba School could be involved in producing the leaflet.
The leaflet could also include historical information and identify graves of local historical importance.
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Attachment 1

Plants recorded at the Towamba Cemetery

This species list incorporates data from Miles (2001) and additional surveys conducted by the author and
Towamba School Class 3-6 between August and November 2006.

All native and introduced vascular plant species were recorded. Some summer-autumn flowering or cryptic
species may have gone unrecorded.

Planted ornamentals have generally been excluded, with the exception of species which are naturalised or
invading the natural groundcover community in the cemetery.

Cover/abundance assessments are based on visual estimates of foliage cover (after Carnahan 1976), scored
using a modified Braun-Blanquet 6-point scale:

1 1 to a few individuals present, less than 5% cover

2 many individuals present, but still less than 5% cover
3 5-<20% cover

4 20 - <50% cover

5 50 - <75% cover

6 75 -100% cover.

Cover assessments are based on a resolution of at least 20 metres by 20 metres. Where cover varied markedly
over the survey area, a range of cover scores is given.

Botanical nomenclature follows Harden (1990-2001), except where recent taxonomic changes have occurred.
Species of conservation significance are bolded. Introduced species are indicated with an asterisk.

Where uncertainty exists due to the unavailability of mature reproductive material, the taxon is preceded by a
question mark, or plants are identified to genus level only.
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Scientific name Common name Family Abundance
TREES
Acacia implexa Lightwood or Hickory Fabaceae 0-4
Acacia mearnsii Black Wattle Fabaceae 1
Brachychiton populneus Kurrajong Sterculiaceae 1
Eucalyptus baueriana Blue Box Myrtaceae 0-3
Eucalyptus elata River Peppermint Myrtaceae 0-3
Exocarpos cupressiformis Native Cherry Santalaceae 1
*Grevillea robusta Silky Oak Proteaceae 1
*Pinus radiata Monterey Pine Pinaceae 1
SHRUBS, SUB-SHRUBS
Acacia floribunda White Sallee Wattle Fabaceae 1
Acrotriche serrulata Honeypots Epacridaceae 0-2
Amyema pendulum a mistletoe Loranthaceae 0-2
Bossiaea buxifolia Fabaceae 1
Bossiaea prostrata Creeping Bossiaea Fabaceae 0-2
Bursaria spinosa ssp lasiophylla Blackthorn Pittosporaceae 1
Cassinia aculeata Dolly Bush Asteraceae 1
Cassinia trinerva Dogwood Asteraceae 1
*Cotoneaster ?glaucophyllus Malaceae 1
*Cotoneaster pannosus Malaceae 0-2
Cryptandra amara Bitter Cryptandra Rhamnaceae 0-2
Daviesia buxifolia Box-leaved Bitter Pea Fabaceae 1
Dodonaea viscosa Hop Bush Sapindaceae 1
Hovea heterophylla Fabaceae 1
Kunzea ericoides Burgan Myrtaceae 1
Kunzea parvifolia (1 plant, planted?) Violet Kunzea Myrtaceae 1
Leucopogon juniperinus Prickly Beard Heath Epacridaceae 1
Melicytus dentatus Tree Violet Violaceae 1
Phyllanthus gunnii Shrubby Spurge Euphorbiaceae 1
Pimelea curviflora var sericea Curved Rice-flower Thymeleaceae 0-2
Pimelea glauca Rice-flower Thymeleaceae 1
*Rubus fruticosus agg. Blackberry Rosaceae 1
Solanum pungetium Prickly Nightshade Solanaceae 1
VINES AND TWINERS
Clematis aristata Old Man's Beard Ranunculaceae 1
Clematis glycinoides Traveller’s Joy Ranunculaceae 1
Glycine clandestina Twining Glycine Fabaceae 1
Rubus parvifolius Rosaceae 1
FORBS
Acaena agnipila Hairy Sheep’s Burr Rosaceae 1
*Acetosella vulgaris Sheep Sorrel Polygonaceae 0-2
Ajuga australis Austral Bugle Lamiaceae 1
*Anagallis arvensis Blue/Scarlet Pimpernel Primulaceae 0-2
*Arctotheca calendula Capeweed Asteraceae 1
Arthopodium milleflorum Vanilla Lily Anthericaceae 0-2
Asperula conferta Woodruff Rubiaceae 1
Bulbine glauca Bulbine Lily Asphodelaceae 1
Burchardia umbellata Milkmaids Colchicaceae
Caesia parviflora Pale Grass Lily Anthericaceae 0-2
*Centaurium erythraea Centaury Gentianaceae 1
Centella asiatica Pennywort Apiaceae 1
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Scientific name Common name Family Abundance
*Cerastium glomeratus Mouse-ear Chickweed Caryophyllaceae 1
Chrysocephalum apiculatum Yellow Buttons Asteraceae 1
*Cirsium vulgare Black or Spear Thistle Asteraceae 1
Convolvulus erubescens Pink Bindweed Convolvulaceae 0-2
*Conyza albida Fleabane Asteraceae 0-2
Crassula sieberiana Stonecrop Crassulaceae 0-2
Cynoglossum australe Austral Hound’s Tongue Boraginaceae 1
Cynoglossum suaveolens Sweet Hound’s Tongue Boraginaceae 1
Dianella longifolia Long-leaved Flax Lily Phormiaceae 1
Dianella revoluta Black-anther Flax Lily Phormiaceae 0-2
Dichondra repens Kidney Weed Convolvulaceae 0-2
*Dittrichia graveolens Stinkweed Asteraceae 1
Diuris chryseopsis Snake Orchid Orchidaceae 0-2
Diuris maculata Leopard Orchid Orchidaceae 1
Diuris sulphurea Tiger Orchid Orchidaceae 1
Drosera peltata Sundew Droseraceae 2
Einadia hastata Berry Saltbush Chenopodiaceae 1
Epilobium billardierianum ssp cinereum Willow Herb Onagraceae 0-2
*Erigeron karvinskianus Erigeron Daisy Asteraceae 0-2
Euchiton gymnocephalus Slender Cudweed Asteraceae 1
*Facelis retusa Asteraceae 1
*Freesia hybrid Freesia Iridaceae 0-2
Galium ?propinquum Native Bedstraw Rubiaceae 1
Geranium solanderi Native Geranium Geraniaceae 1
*Gnaphalium coarctatum Cudweed Asteraceae 0-2
Gonocarpus tetragynus Raspwort Haloragaceae 2
Gonocarpus teucrioides Raspwort Haloragaceae
Gratiola pedunculata Brooklime Scrophulariaceae
Hydrocotyle laxiflora Stinking Pennywort Apiaceae 0-2
Hypericum gramineum Native St John’s Wort Clusiaceae 2
Hypericum japonicum Small St John’s Wort Clusiaceae 0-2
*Hypochaeris radicata Cat’s ear, Flatweed Asteraceae
*Hypochaeris glabra Smooth Cat’s Ear Asteraceae
Hypoxis hygrometrica Weathergrass Hypoxidaceae
Laxmannia gracilis Wire Lily Anthericaceae 0-2
*Leontodon taraxacoides Lesser Hawkbit Asteraceae 1
*Linaria pelisseriana Pelisser’s Toadflax Scrophulariaceae 2
Lythrum hyssopifolia Hyssop Loosestrife Lythraceae 1
Microtis parviflora Slender Onion Orchid Orchidaceae 0-2
*Modiola caroliniana Mallow Malvaceae 1
Oxalis perennans Native Oxalis Oxalidaceae 1
*Parentucellia latifolia Red Bartsia Scrophulariaceae 1
Pelargonium inodorum Native Stork’s Bill Geraniaceae 1
*Petrorhagia nanteulii Proliferous Pink Caryophyllaceae 1
*Phytolacca octandra Inkweed Phytolacaceae 1
*Plantago lanceolata Plantain Plantaginaceae 0-2
Poranthera microphylla Euphorbiaceae 0-2
*Richardia humistrata Richardia Rubiaceae 0-3
Rumex brownii Native Dock Polygonaceae 1
Scleranthus fasciculatus Knawel Caryophyllaceae 1
*Sherardia arvensis Field Madder Rubiaceae 1
*Silene gallica French Catchfly Caryophyllaceae 1
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*Sisyrinchium iridifolium Blue Pigroot Iridaceae 1
*Sisyrinchium sp A Scourweed Iridaceae 0-2
*Solanum chenopodioides Nightshade Solanaceae 1
*Soliva sp. Bindyi, Jo-jo Asteraceae 0-2
*Sonchus asper Prickly Sow Thistle Asteraceae 1
*Sonchus oleraceus Sow Thistle Asteraceae 1
Spiranthes sinensis Lady’s Tresses Orchidaceae 1
Stackhousia monogyna (Tablelands form) Scented Candles Stackhousiaceae 1
Stellaria flaccida Forest Starwort Caryophyllaceae 1
*Stellaria media Chickweed Caryophyllaceae 1
Thelymitra ?pauciflora Slender Sun Orchid Orchidaceae 1
Thysanotus tuberosus Fringe Lily Anthericaceae 0-2
Tricoryne elatior Yellow Autumn Lily Anthericaceae 0-2
*Trifolium dubium Yellow Suckling Clover Fabaceae 1
*Trifolium campestre Hop Clover Fabaceae 0-2
*Tritonia lineata Lined Tritonia Iridaceae 0-2
*Verbascum thapsus Giant Mullein Scrophulariaceae 1
*Verbascum virgatum Twiggy Mullein Scrophulariaceae 1
*Verbena bonariensis Purpletop Verbenaceae 1
*Verbena rigida Veined Verbena Verbenaceae 1
Veronica plebeia Common Speedwell Plantaginaceae 1
Viola hederacea Ivy Violet Violaceae 0-2
Wahlenbergia communis Tufted Bluebell Campanulaceae 1
Wahlenbergia gracilis Tiny Bluebell Campanulaceae 1
Wahlenbergia multicaulis Tadgell’s bluebell Campanulaceae 1
Wahlenbergia stricta Tall Bluebell Campanulaceae 0-2
Xerochrysum bracteatum Golden Everlasting Asteraceae 0-2
GRASSES
*Aira sp. Hair Grass Poaceae 2
*Anthoxanthum odoratum Sweet Vernal Grass Poaceae 0-2
*Axonopus affinis Carpet Grass Poaceae 0-2
Austrodanthonia pilosa Wallaby Grass Poaceae 1
Austrodanthonia racemosa Wallaby Grass Poaceae 1-3
*Briza maxima Quaking Grass Poaceae 1
*Briza minor Shivery Grass Poaceae 0-2
*Cynodon dactylon Couch Grass Poaceae 0-2
Dichelachne micrantha Plume Grass Poaceae 2
Echinopogon ovatus Hedgehog Grass Poaceae 1
Elymus scaber Wheat Grass Poaceae 1
Entolasia sp Wiry Panic Poaceae 0-2
Eragrostis leptostachya Paddock Lovegrass Poaceae 2
*Holcus lanatus Yorkshire fog Poaceae 0-2
Imperata cylindrica Blady Grass Poaceae 0-3
Lachnagrostis filiformis Blown Grass Poaceae 0-2
Microlaena stipoides Weeping Grass Poaceae 1-3
*Nassella trichotoma (removed) Serrated Tussock Poaceae
Notodanthonia longifolia Curly Wallaby Grass Poaceae 1
Panicum effusum Hairy Panic Poaceae 2
*Paspalum dilatatum Paspalum Poaceae 0-2
*Pennisetum clandestinum Kikuyu Poaceae 0-3
Poa labillardieri Silver Tussock Poaceae 1
Poa meionectes Poaceae 0-2
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Poa sieberiana Snow Grass Poaceae 0-2
Sorghum leiocladum Native Sorghum Poaceae 1
*Sporobolus africanus Parramatta Grass Poaceae 1
Themeda triandra Kangaroo Grass Poaceae 0-5
*Vulpia sp. Rat’s Tail Fescue Poaceae 1
GRAMINOIDS
Carex breviculmis Cyperaceae 0-2
Centrolepis strigosa Centrolepidaceae 0-2
*Cyperus tenellus Dwarf Sedge Cyperaceae 0-2
Eriocaulon scariosum Pipewort Eriocaulaceae 1
Fimbristylis dichotoma Common Fringe-rush Cyperaceae 0-2
*Juncus articulatus Jointed Rush Juncaceae 1
*Juncus bufonius Toad Rush Juncaceae 1
Juncus capitatus Rush Juncaceae 1
Juncus ?filicaulis Rush Juncaceae 1
Juncus homalocaulis Rush Juncaceae 1
Juncus planifolius Rush Juncaceae 1
Juncus usitatus Rush Juncaceae 1
Lepidosperma laterale Variable Sword-sedge Cyperaceae 1
Lomandra longifolia Spiny Matrush Lomandraceae 1
Lomandra multiflora Many-flowered Matrush Lomandraceae 2
Luzula flaccida Wood-rush Juncaceae 0-2
Schoenus apogon Common Bog Rush Cyperaceae 0-2
Typha orientalis Bullrush, Cumbungi Typhaceae 0-2
FERNS
Cheilanthes sieberi ssp sieberi Rock Fern Sinopteridaceae
Pteridium esculentum Bracken Dennstaedtiaceae
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Attachment 2

Photographs of some significant plants

Photo: Jackie Miles
Snake Orchid Brittle Greenhood

Diuris chryseopsis Pterostylis truncata

Photo: Plantnet, RBG Pink Bindweed
Pipewort Convolvulus erubescens
Eriocaulon scariosum
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Rock Lily Milkmaids
Bulbine glauca Burchardia umbellata

Photo: Jackie Miles

Autumn Lily Creamy Candles (Tablelands form)
Tricoryne elatior Stackhousia monogyna
November 2006 Paul McPherson and Towamba School Class 3-6



Life and death in the cemetery Significant vegetation in the Towamba Cemetery

Yellow Buttons Curved Pimelea
Chrysocephalum apiculatum Pimelea curviflora var sericea

Slender Onion Orchid Wire Lily
Microtis parviflora Laxmannia gracilis
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Attachment 3

1. School survey materials

e Towamba Cemetery survey background information sheet
e Survey data sheet

e Example target species information sheet

2. School survey results (2 November 2006)

e South section: Rock Lily, Black-anther Flax Lily
e West Section: Golden Everlasting, Tiger Orchid

e North Section: Pink Bindweed, Milkmaids, Tall Bluebell
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1. School survey materials

Surveying the
Towamba Cemetery

What'’s so special about the Towamba Cemetery?
e The cemetery has native plants which have almost disappeared in our region.

Kangaroo Grass community
e The cemetery has a Kangaroo Grass plant community.
¢ Natural Kangaroo Grass communities have a lot of different types
of plants growing in them.
e This is because Kangaroo Grass grows in tussocks or clumps which
leave spaces for other plants to grow.
e There are not many good Kangaroo Grass areas left.

What has happened to the Kangaroo Grass communities?
e Kangaroo Grass communities like to grow in fertile valley areas.
These are also the areas we use for farming.

e Kangaroo Grass communities have been lost or damaged by

constant sheep and cattle grazing, ploughing and weeds.

Why do we need to survey the cemetery?
e The cemetery has conservation value and its rare plants need to
be protected.
e The managers of the cemetery need to know what plants grow in
the cemetery, and where they grow.
e Then they can decide the best place to put new graves, where to
control weeds and the best time to mow the grass.

What will happen to the survey information?
e Our survey information will go into a report on the cemetery that

Greenhood Orchid

will be sent to the Council and the local Cemetery Management Committee.
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Survey Data Sheet

Target plant species:

Names of survey team:

1. Distribution

Shade the area where your target plant grows in the survey section.
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2. Abundance

) 0828

a) less than 10

How many plants of this species are in the survey section?
b) 10-50

c) more than 50
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- Targeted Plant Survey -

WEST

NORTH

SOUTH SECTION

Rock Lily

(Scientific name: Bulbine glauca)

Description

Tall lily up to a metre high. It has bluish cylindrical leaves at the bottom which are 10-45 centimetres long. It
grows on rocks, but also in grassy areas. It is now uncommon in the region.
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2. School survey results

Mapped area of occupancy
Z of target plant species

South section
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North Section
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