
Zieria ingramii
Recovery Plan

Draft for Public Comment

February 2005

Draft Recovery Plan



© Department of Environment and Conservation, 2005.
This work is copyright.  Apart from any use as permitted under the
Copyright Act 1968, no part may be reproduced without prior written
permission from DEC.

Department of Environment and Conservation
43 Bridge Street
(PO Box 1967)
Hurstville NSW 2220
Tel: 02 95856444
www.npws.nsw.gov.au

For further information contact
Threatened Species Unit, Western.
Department of Environment and Conservation
P.O. Box 2111
Dubbo  NSW  2830
Tel (02) 6883 5330

Cover illustration: Zieria ingramii
Photographer: Steve Lewer

ISBN  1 74137 026 4



Zieria ingramii
Draft Recovery Plan

Prepared in accordance with the New South Wales
Threatened Species Conservation Act 1995

February 2005

Department of Environment and Conservation Recovery Planning Program



ii

Acknowledgments

This plan was prepared by Melanie Bannerman, Threatened Species Officer, Department of
Environment and Conservation (NSW). Amendments were made to the draft by Geoff
Robertson and Matt Cameron, Department of Environment and Conservation (NSW).

Many thanks to Steve Lewer and Darren Shelley, Department of Infrastructure, Planning and
Natural Resources and Hugh Stone, State Forests of NSW for their kind assistance towards
the development of this plan. Thanks also must go to Murray Fagg and Stuart Donaldson of
the Australian National Botanic Gardens, Canberra and Richard Johnstone of the Royal
Botanic Gardens, Sydney.

Particular thanks also to Mr Harry and Mrs Maria Sourelos for their kind cooperation and
support for the protection of Z. ingramii on their property.



iii

Executive Summary

Introduction

Zieria ingramii occurs only in central New South Wales, where it is currently known from
Goonoo and Cobbora State Forests, 50-60km north-east of Dubbo. It is a slender, spindly
shrub that generally grows up to 60cm in height with distinctively aromatic, trifoliolate
leaves and small pinkish-white flowers. The population in Cobbora SF consists of less than
ten individual plants and occurs on crown land that is a dedicated State Forest but under
perpetual lease to a private individual. The three populations in Goonoo SF consist of a total
of approximately 180 plants that occur across a distance of 5km along the Mendooran to
Dubbo road. The Cobbora and Goonoo populations are approximately 20km apart. A third
location for the species was recorded in Goobang National Park near Parkes in 1997 but is
unconfirmed. Potential threats to the species include disturbance from forestry operations,
reduced genetic variability and hence ability to withstand catastrophic events such as
extended periods of drought and inappropriate management due to a lack of knowledge and
understanding of the species.

Legislative Context

The Threatened Species Conservation Act 1995 (TSC Act) provides a legislative framework
to protect and encourage the recovery of threatened species, endangered populations and
endangered ecological communities in NSW.  Under this legislation the Director-General of
the Department of Environment and Conservation (DEC) has a responsibility to prepare
Recovery Plans for all species, populations and ecological communities listed as endangered
or vulnerable on the TSC Act schedules.  Similarly, the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) requires the Commonwealth Minister for the
Environment to ensure the preparation of a Recovery Plan for nationally listed species and
communities or adopt plans prepared by others including those developed by State agencies.
Both Acts include specific requirements for the matters to be addressed by Recovery Plans
and the administrative process for preparing Recovery Plans.

Legal Status

Zieria ingramii is listed as �endangered� under Schedule 1 Part 1 of the NSW TSC Act. It is
also listed as endangered under the Commonwealth EPBC Act.

Preparation of Plan

This draft Recovery Plan has been prepared to satisfy both the requirements of the TSC Act
and the EPBC Act and therefore will be the only Recovery Plan for the species.  It is the
intention of the Director-General of DEC to forward the final version of this draft Recovery
Plan to the Commonwealth Minister for the Environment for adoption, once it has been
approved by the NSW Minister for the Environment.

This draft plan has been prepared with the assistance of interested parties with relevant
expertise.  Components within the plan do not necessarily represent the views nor the official
positions of all the individuals or agencies consulted.  The information in this draft Recovery
Plan was accurate to the best of the knowledge of DEC on the date it was approved.
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Current Species Status

Z. ingramii is a small shrub with restricted distribution occurring only in Goonoo and
Cobbora State Forests, north-east of Dubbo on the Central West Slopes of NSW.  At present
a total number of less than two hundred individual plants are known to occur.

Possible threats to the species include disturbance from forestry operations, reduced genetic
variability due to its low numbers and hence increased vulnerability to catastrophic events
such as extended periods of drought and inappropriate management due to a lack of
knowledge and understanding of the species.

Recovery Objectives

The overall aim of this recovery plan is to promote the recovery of Zieria ingramii
throughout its range.

The specific objectives are to:

1. Locate any further extant populations of Zieria ingramii and determine the species� full
range and distribution;

2. improve our knowledge and understanding of the species� biology and ecology;

3. establish a representative and viable ex-situ seed bank;

4. identify and mitigate, if possible, any processes that threaten the existence of the species;

5. maintain appropriate prescriptions with State Forests of NSW to protect the species
during forestry operations;

6. achieve a cooperative approach between the Department of Environment and
Conservation, State Forests, the leasee and any other relevant stakeholders towards the
conservation of the species.

Recovery Criteria

Recovery performance criteria are that:

1. any extant populations of Zieria ingramii are located and recorded and the full range and
distribution of the species is better known;

2. the biology and ecology of  the species is better understood;

3. an ex-situ seed bank is successfully established;

4. threats to the species are identified and mitigated;

5. the species is protected during forestry operations;

6. a cooperative approach amongst all stakeholders towards the conservation of the species
is achieved.



v

Recovery Actions

Recovery actions will involve:

1. conducting surveys in known and potential areas of habitat in an effort to locate any
further extant populations of the species;

2. conducting further research into the species� habitat requirements, reproductive biology,
ecology and genetic diversity;

3. establishing a representative and viable ex-situ seed bank;

4. monitoring all known populations of the species;

5. identifying any threats to the species and implementing appropriate management
strategies to mitigate the threats;

6. maintaining appropriate prescriptions with State Forests to protect the species during
forestry operations;

7. sharing of knowledge and liaising with State Forests, the leasee and all other relevant
stakeholders in the implementation of this Recovery Plan.

Biodiversity benefits

The preparation and long term implementation of recovery plans for threatened species,
populations and ecological communities contributes to, and highlights the importance of
conserving all biodiversity.  The conservation of biodiversity has a number of wider
community benefits.  These include:

• provision and maintenance of a range of ecosystem functions on which we and all other
species depend;

• contributing to increased biological and ecological knowledge of species, communities,
habitats and ecosystems;

• potential medical, economic, agricultural and industrial products; and

• cultural, aesthetic and spiritual values.

The conservation of Z. ingramii populations and the habitat in which it occurs will also
benefit other species that share the same habitat and have similar biology.  This recovery plan
will increase public awareness of Z. ingramii and hence raise the profile of all threatened
species.  This, in turn, will lead to greater opportunities for the conservation of threatened
species and increased protection of biodiversity.
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I now invite you to make a written submission to the DEC regarding this draft recovery plan
by 8th April 2005. Please refer to Appendix 1 for details on how to make a submission.
Following consideration of comments the plan will be finalised by the DEC and submitted to
the Director General and the Minister for the Environment.

SIMON A Y SMITH
Deputy Director General

Environment Protection and Regulation Division
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1 Introduction

Zieria ingramii is endemic to New South Wales with the only known populations located in
Goonoo and Cobbora State Forests, 50-60km north-east of Dubbo on the Central West Slopes
of New South Wales. A third location for the species was recorded in Goobang National Park
near Parkes in 1997 but is unconfirmed. The species is listed as endangered under the NSW
Threatened Species Conservation Act 1995. It is also listed as endangered under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999.

The population at present consists of less than two hundred individual plants. Most of these
occur on State Forest estate. However, one small population occurs on Crown land, dedicated
as a State Forest but under perpetual lease by a private individual. There are no immediate
threats to the populations at present. However, potential threats may include disturbance from
forestry operations, the occurrence of a stochastic event that may lead to the extinction of the
population and inappropriate management of the population due to a lack of knowledge and
understanding of the species.

2 Legislative Context

2.1 State and Commonwealth Acts

2.1.1 Threatened Species Conservation Act 1995

Z. ingramii is listed as �endangered� on Schedule 1 Part 1 of the Threatened Species
Conservation Act 1995 (TSC Act).  It is an offence to harm, pick or damage the habitat of a
threatened species unless the damage is the result of activities which have been licensed
under section 91 of the TSC Act or have otherwise gained approval under the Environmental
Planning and Assessment Act 1979.

2.1.2 Environment Protection and Biodiversity Conservation Act 1999

Z. ingramii is also listed as �endangered� under the Commonwealth Environment Protection
and Biodiversity Conservation Act 1999 (EPBC Act).  This act protects nationally listed
threatened species and ecological communities as well as threatened species that occur on
Commonwealth land. It also regulates the activities of Commonwealth agencies that may
affect a threatened species. It is an offence to undertake any actions that may harm, damage
or pick a nationally listed threatened species or a threatened species that occurs on
Commonwealth land without obtaining prior approval from the Commonwealth Environment
Minister. As Z. ingramii is listed nationally under the EPBC Act, any person proposing to
undertake actions likely to have a significant impact on the species must refer the action to
the Commonwealth Minister for the Environment, who will then decide whether the action
requires EPBC Act approval.

2.1.3 National Parks and Wildlife Act 1974

The National Parks and Wildlife Act 1974 (NPW Act) provides for the reservation, protection
and management of natural areas and the protection of native fauna and flora. It includes
provisions for conservation agreements with other landholders and provisions for licensing of
scientific investigation of threatened species. The NPW Act has been amended with regard to
threatened species by the TSC Act 1995. Although Z. ingramii was recorded in Goobang
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National Park in 1997, no known populations of Z. ingramii occur within the National Park at
present. Any scientific investigation, however, regarding the species, whether it occurs in or
outside a National Park, must be licensed under the NPW Act.

2.1.4 Environmental Planning and Assessment Act 1979

Land use and development in NSW is subject to evaluation in accordance with the
Environmental Planning and Assessment Act 1979 (EP&A Act).  Threatened species are to
be taken into account by consent authorities when they are considering development
applications under Part 4, and by determining authorities undertaking or approving activities
under Part 5 of the Act. Under the Western Lands Act 1901, the Department of Infrastructure,
Planning and Natural Resources may be the determining authority under the EP&A Act.

The TSC Act amendments to the environmental assessment provisions of the EP&A Act
require that consent and determining authorities consider relevant recovery plans when
exercising a decision making function under Parts 4 and 5 of the EP&A Act. When
considering any activity that may affect Zieria ingramii, these authorities must consider the
conservation strategy outlined in this plan.

2.1.5 Native Vegetation Act 2003

The Native Vegetation Act 2003 (NV Act) replaced the Native Vegetation Conservation Act
1997 (NVC Act). The  NV Act has the following objectives:

(a) to provide for , encourage and promote the management of native vegetation on a regional
basis in the social, economic  and environmental interests of the State,

(b) to prevent broadscale clearing unless it leads to better environmental outcomes,
(c) to protect native vegetation of high conservation value having regard to its contribution to

such matters as water quality, biodiversity, or the prevention of salinity or land degradation,
(d) to improve the condition of existing native vegetation, particularly where it has high

conservation value, and
(e) to encourage the revegetation of land, and the rehabilitation of land, with appropriate native

vegetation,
in accordance with the principles of ecologically sustainable development.

Under the NV Act, native vegetation must not be cleared except in accordance with a
development consent or a property vegetation plan (PVP) approved by the Minister in
accordance with the Act. In determining whether to approve a PVP the Minister must have
regard to Catchment Action Plans produced by Catchment Management Authorities. The
Minister must not approve a PVP that proposes broadscale clearing of native vegetation
unless the clearing will improve or maintain environmental outcomes.

2.2 Recovery plan preparation

The TSC Act provides a legislative framework to protect and encourage the recovery of
threatened species, endangered populations and endangered ecological communities in NSW.
Under this legislation the Director-General of National Parks and Wildlife (NPW) has a
responsibility to prepare Recovery Plans for all species, populations and ecological
communities listed as endangered or vulnerable on the TSC Act schedules.  Similarly, the
EPBC Act requires the Commonwealth Minister for the Environment to ensure the
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preparation of Recovery Plans for nationally listed species and communities or adopt plans
prepared by others including those developed by State agencies.  Both Acts include specific
requirements for the matters to be addressed by Recovery Plans and the administrative
process for preparing Recovery Plans.

This Recovery Plan has been prepared to satisfy both the requirements of the TSC Act and
the EPBC Act and therefore will be the only Recovery Plan for the species.  It is the intention
of the Director-General of NPW to forward the final version of this draft Recovery Plan to
the Commonwealth Minister of the Environment for adoption, once it has been approved by
the NSW Minister for the Environment.

2.3 Recovery plan implementation

The TSC Act requires that a public authority must take any appropriate measures available to
implement actions included in a Recovery Plan for which they have agreed to be responsible.
Public authorities and councils identified as responsible for the implementation of Recovery
Plan actions are required by the TSC Act to report on measures taken to implement those
actions.  In addition, the Act specifies that public authorities must not make decisions that are
inconsistent with the provisions of the Plan. Similarly, the EPBC Act specifies that a
Commonwealth agency must not take any action that contravenes a Recovery Plan.

Public authorities responsible for the implementation of this Recovery Plan are the
Department of Environment and Conservation and State Forests of NSW.

2.4 Critical Habitat

The TSC Act makes provision for the identification and declaration of Critical Habitat.
Under this Act, Critical Habitat may be identified for any endangered species, population or
ecological community occurring on NSW lands.  Once declared, it becomes an offence to
damage Critical Habitat (unless the action is exempted under the provisions of the TSC Act)
and a Species Impact Statement is mandatory for all developments and activities proposed
within declared Critical Habitat.

Under the EPBC Act, Critical Habitat may be registered for any nationally listed threatened
species or ecological community.  When adopting a Recovery Plan the Federal Minister for
the Environment must consider whether to list habitat identified in the Recovery Plan as
being critical to the survival of the species or ecological community.  It is an offence under
the EPBC Act for a person to knowingly take an action that will significantly damage Critical
Habitat (unless the EPBC Act specifically exempts the action).  This offence only applies to
Commonwealth areas.  However an action which is likely to have a significant impact on a
listed species is still subject to referral and approval under the EPBC Act.  Proposed actions
within registered Critical Habitat on non-Commonwealth areas are likely to receive
additional scrutiny by the Commonwealth Minister.

To date, Critical Habitat, as defined by the TSC Act and the EPBC Act, has not been declared
for Z. ingramii. This Recovery Plan identifies habitat features of the location where Z.
ingramii currently occurs. However, these features appear to be common throughout the area
that the species occurs in and therefore may not be critical for the survival of Z. ingramii.
This recovery plan does not propose to identify and nominate critical habitat for Z. ingramii
at this stage.
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2.5 Environmental assessment

The NSW EP&A Act requires that consent and determining authorities, and the Director-
General of the DEC as a concurrence authority, consider relevant Recovery Plans when
exercising a decision-making function under Parts 4 and 5 of the EP&A Act.  Decision-
makers must consider known and potential habitat, biological and ecological factors and the
regional significance of individual populations.

Any other action not requiring approval under the EP&A Act, and which is likely to have a
significant impact on Z. obcordata, will require a Section 91 Licence from the Director-
General of DEC under the provisions of the TSC Act, (except where there is provision in the
TSC Act for such an action).  A Section 91 Licence may be issued with or without
conditions, or refused.

The EPBC Act regulates actions that may result in a significant impact on nationally listed
threatened species and ecological communities.  It is an offence to undertake any such
actions in areas under State or Territory jurisdiction, as well as on Commonwealth-owned
areas, without obtaining prior approval from the Commonwealth Environment Minister.  As
Z. ingramii is listed nationally under the EPBC Act, any person proposing to undertake
actions likely to have a significant impact on this species should refer the action to the
Commonwealth Minister for the Environment for consideration.  The Minister will then
decide whether the action requires EPBC Act approval.

Administrative guidelines are available from the Department of Environment and Heritage to
assist proponents in determining whether their action is likely to have a significant impact.  In
cases where the action does not require EPBC Act approval, but will result in the death or
injury of any Z. ingramii and the species is in or on a Commonwealth area, a permit issued by
the Commonwealth Minister under the EPBC Act will be required.

The Environment Minister can also delegate the role of assessment and approval to other
Commonwealth Ministers under a Ministerial Declaration and to the States and Territories
under bilateral agreements.  The development of a bilateral agreement between NSW and the
Commonwealth is not yet complete, but when in place will avoid the need for duplication of
environmental assessment.

3 Current Conservation Status

Zieria ingramii is listed as �endangered� under the Commonwealth Environment Protection
and Biodiversity Conservation Act 1999 (EPBC Act) and the NSW Threatened Species
Conservation Act 1995 (TSC Act). The species is also listed as �vulnerable� under the
International Union for the Conservation of Nature and Natural Resources (IUCN) Red List
of Threatened Plants.

4 Description and Taxonomy

4.1 General

Z. ingramii A. Armstrong (Rutaceae) is a small, distinctively aromatic, slender shrub,
generally between 0.4 and 0.6m in height with small, pale pink flowers and trifoliolate leaves
(Figures 1 and 2). Plants tend to occur on light sandy soils, in Eucalyptus-Callitris woodland
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or open forest with a shrubby to heathy understorey (Briggs and Leigh 1990, Armstrong
1991b).

4.2 Taxonomic description

Z. ingramii was originally described by Armstrong (1991a, 1991b).  The species was named
in honour of Keith Ingram, a scholar and lover of the Australian flora (Armstrong 1991a).

Z. ingramii is an aromatic shrub that grows between 0.4 and 0.6 metres high but may reach
up to 1 metre. Plants are usually slender and spindly but occasionally may be bushy and can
develop into a medium-sized shrub. Branches are ridged and with simple hairs. Leaves are
opposite and trifoliolate, with three linear to narrow-elliptic leaflets 9-19 mm long and 1-3
mm wide. Leaflets have acute apices and revolute margins, which are strongly rolled under to
conceal all but the midrib of the undersurface. Lateral leaflets are smaller than the central
leaflet. The upper surfaces of the leaves are dotted with oil glands, with simple hairs along
the mid-vein furrow. The lower surfaces are not warted but are pubescent with long, simple
hairs. Petioles are between 1.4 and 2 mm long (Armstrong 1991a, 1991b, Briggs and Leigh
1990).

The inflorescences may be shorter than, or up to twice as long as the leaves with 3 to 13 but
generally 7 flowers, each with four pale-pink to white petals approximately 3 mm long with
pubescent outer surfaces. The fruit is a glabrous, slightly warted, four-chambered capsule that
contains dull, black seeds. A more detailed taxonomic description and key for the species can
be found in Armstrong (1991b).

Figure 1.  Z. ingramii shrub (Photo: S. Lewer)
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Figure 2.  Z. ingramii leaves (Photo: M. Bannerman)

4.3 Similar Species

Z. ingramii is very similar to and may be easily confused with Zieria aspalathoides
especially in Goonoo State Forest where both species occur. Z. aspalathoides however, can
be differentiated from Z. ingramii as it is generally larger than Z. ingramii, growing on
average up to 1m high and 1.3m in diameter. It has deeper pink flowers and shorter, terminal
leaflets 5-8mm long (based on Harden 1990-1993) that are almost stalkless and more or less
hairless (Cunningham et al 1992).

4.4 Taxonomic significance

There are 44 species of Zieria world wide, with 43 of these species being endemic to
Queensland, New South Wales, Victoria, Tasmania and South Australia.  Thirty-three species
occur in New South Wales.

The Zieria genus has an extremely high proportion of threatened species, compared with
other genera. Seventeen of the 33 species in NSW (51.5%) are listed as threatened under the
TSC Act and 22 of the 43 species throughout Australia are listed as threatened under the
EPBC Act.

The large proportion of threatened Zieria species suggests that the genus is highly susceptible
to threatening processes and human induced disturbances. Conservation, management and
research of Z ingramii may provide an insight into the requirements of not only this species
but of the genus in general and may assist in guiding the recovery of other Zieria species.
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5 Distribution

5.1 Current and historic distribution

Z. ingramii is endemic to NSW and has a very restricted distribution with a known
geographic range of approximately 25km. Within this range the species has been recorded in
two general locations on the Central West Slopes of NSW. These locations are Goonoo State
Forest 45km north of Dubbo and Cobbora State Forest 60km north-east of Dubbo (Figures 3
and 4).

Althofer made the first record of Z. ingramii in 1946 between Dubbo and Mendooran and
then again in 1947 in Goonoo State Forest. Recordings were also made in the early 1950�s,
1967 and 1978 in Goonoo State Forest by various individuals.

In 1988, Briggs and Leigh (1990) located six separate sites within a geographic range of
25km in Goonoo State Forest. The number of plants counted at these six sites totalled 240.
These sites were re-visited in January 2004. No Z. ingramii plants were found at the two
southern sites or one of the northern sites. However, Z. ingramii was found at three of the
northern sites, approximately 10-15km south of Mendooran. The total number of plants
found at these three sites was 180.

In 1999 two further populations were located in Goonoo State Forest totalling150 plants
(DLWC 2001). In the years following their discovery, however, no Z. ingramii plants were
relocated at these two sites (S. Lewer pers. comm.). Both sites were again re-visited in
January 2004 with no Z. ingramii plants being found.

In March 2002 State Forests reported two Z. ingramii populations in Cobbora State Forest
approximately 10km east of Goonoo State Forest (H. Stone, pers. comm.). These two sites
were re-visited in November 2003, with 7 individual Z. ingramii plants being found at only
one of the locations.

5.2 Tenure

The populations in Goonoo State Forest occur on State Forest estate. The population in
Cobbora State Forest occurs on state crown land that is dedicated as a State Forest and under
perpetual lease to a private individual under the provisions of the Western Lands Act 1901. At
present, Z. ingramii is not protected within any conservation reserve throughout its range.
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Figure 3.  Location of Z. ingramii in New South Wales

#

#

#

DUBBO

DUNEDOO

MENDOORAN
CASTLEREAGH RIVER

TA
LB

RAG
AR

 R
IV

ER

GOONOO STATE
FOREST

COBBORA STATE
FOREST

State Forests
Major Rivers

# Towns
Roads
Location of Z. ingramii

N

8 0 8 16 24 32 Kilometers

Figure 4.  Location of Zieria ingramii in Goonoo and Cobbora State Forests, NSW



9

6 Habitat

6.1 Topography, soils and microhabitat

All current and previously known populations of Z. ingramii have been recorded in Eucalypt-
Callitris woodland or open forest with a heathy or shrubby understorey (Figure 5). All
populations have been recorded on gentle slopes or near the crests of low rises, in undulating
terrains, mostly on northerly, westerly or southerly aspects, at altitudes of 390-440m above
sea level. In general, the soils have been described as red-brown to yellow-brown sandy or
clay loams, overlying sedimentary rock, which may be outcropping (Briggs and Leigh 1990).

6.2 Vegetation

The population in Cobbora SF occurs in an open forest of predominantly Blue-leaved
Ironbark (Eucalyptus fibrosa ssp. nubila) with some Black Cypress Pine (Callitris
endlicheri), Dwyer�s Red Gum (Eucalyptus dwyeri), Spearwood (Acacia doratoxylon) and
scattered Allocasuarina diminuta saplings throughout. The extremely sparse, heathy
understorey consists of Brachyloma daphnoides, Platysace ericoides, Calytrix tetragona,
Lepidosperma laterale, Hybanthus sp., Gonocarpus sp., Styphelia sp., Wahlenbergia sp.
(native Bluebells) and numerous other small shrubs and sedges.

The populations in Goonoo SF also occur in an open forest of predominantly Blue-leaved
Ironbark (E. fibrosa ssp. nubila) with some Black Cypress Pine (Callitris endlicheri),
Dwyer�s Red Gum (E. dwyeri), Spearwood (Acacia doratoxylon) and scattered Allocasuarina
diminuta saplings. The shrubby understorey of all three sites commonly consists of
Leptospermum parvifolium, Dodonaea sp., Melaleuca erubescens, Allocasuarina
gymnanthera, Micromyrtus sp., Lepidosperma laterale, Philotheca salsolifolia, Hybanthus
sp. and Danthonia sp.

The sites in Goonoo SF where Z. ingramii had previously been recorded but was not found in
2003/2004 were located in Black Cypress Pine (Callitris endlicheri) � Broad-leaved Ironbark
(E. fibrosa ssp. fibrosa) open forest. The understorey at all sites was dominated by Acacia
triptera and most sites also contained Flannel Flowers (Actinotus helianthi), Micromyrtus sp.,
dead or young Casuarina sp. and many Grass Trees (Xanthorrhoea sp.).

6.3 Climate

The range of Z. ingramii occurs within a warm, temperate climate, characterised by the
temperature and rainfall patterns of Dubbo, 40km to the south-west. Average annual rainfall
in Dubbo is 587.5mm. Mean daily maximum temperatures range between 15.2 and 33.0°C
and mean daily minimum temperatures range between 2.6 and 17.9°C. (source: NSW Bureau
of Meteorology). Drought years are not uncommon for the region, with the most recent
occurring in 2001-2004. Winter frosts and thunderstorms with frequent lightning strikes also
occur regularly across the region (Porteners, 1997).
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Figure 5: Typical Z. ingramii habitat in Cobbora State Forest (Photo: M. Bannerman)

7 Biology and Ecology

7.1 Reproductive Biology

Flowering and pollination

Zieria ingramii generally flowers in spring and bears fruit in summer (Armstrong (1991b,
Briggs and Leigh 1990). Phenological data currently available for the species from herbarium
specimens show that plants can produce flowers and fruits any time between July and March
(Gross and Mackay 1998a). The species appears to possess functional pollen but other
aspects of pollination and reproductive biology are unknown (Armstrong 1991a). In general,
the Zieria genus is pollinated mostly by flies but also occasionally by beetles, bees and
butterflies (Armstrong 2002 in Auld 2001), indicating the type of pollination vectors that may
be associated with Z. ingramii.

Seed Ecology

Very little is known about the seed ecology of Z. ingramii, except that the seeds are released
forcibly from dehiscing cocci and each seed has an eliaosome, which may play a role in
facilitating dispersal of the seeds (Gross and Mackay 1998a). A number of other Zieria
species and indeed a high percentage of species in the Rutaceae family experience seed
dormancy and germinate in response to fire or the heat produced from a fire (Auld 2001),
suggesting the same may be true for Z. ingramii, although this remains to be determined.

Growth and Survivorship
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Nothing is known about the growth or longevity of Z. ingramii. Cuttings taken from Goonoo
State Forest in 1993 for cultivation at Mt Annan Botanic Gardens all died prior to 2003 (R.
Johnstone, pers. comm.).

7.2 Population size

At present there are less than two hundred individual plants known to exist in Cobbora and
Goonoo State Forests. All plants in Cobbora SF appear to be young (less than 25cm in
height), single-aged, with one plant producing fruit. Plants in Goonoo SF appear to be of
various ages with a number of seedlings found. Some plants also possessed open seedpods,
indicating that they had recently flowered.

8 Management Issues

8.1 Threats and Reasons for Decline

Z. ingramii is a rare species, characterised by extremely low population numbers and a highly
restricted distribution (Cropper 1993). It is likely that the species has declined across its
range since European settlement of the area. However, it is unknown whether this decline is
continuing at present. Not enough is known about the life history and biology of the species
to determine whether recent disappearances at sites in Goonoo State Forest are localised
extinctions at this stage or whether a viable seedbank exists in the soil at these locations.
Nevertheless, the species is rare with less than two hundred known individual plants being
recorded in summer 2003/2004. With such low numbers, it is vital that potential threats and
causes of decline are identified and if possible, mitigated.

8.1.1 Habitat loss or modification

Z. ingramii may have been more widespread throughout the Central West Slopes of NSW
prior to the broadscale clearing that occurred in the area following European settlement.
Large areas of the forests and woodlands around Dubbo have been cleared for agriculture
(Wells et al. 1984) with up to 95% of the central wheat belt in NSW, which encompasses
Dubbo and the surrounding district in which Z. ingramii has been recorded, being cleared
(Sivertsen 1994). In addition, the Eucalyptus fibrosa ssp. nubila - Callitris endlicheri
(Ironbark-Cypress Pine) forest and woodland in Goonoo State Forest, where Z. ingramii has
been collected, had been heavily logged early this century (Cambage 1905).

8.1.2 Forestry operations

Forestry operations, including track construction, maintenance and felling, has the potential
to significantly impact on Z. ingramii either through direct physical disturbance of plants or
through the resultant changes in community structure and environmental variables (eg.
increased light, altered water flow) that will affect the suitability of habitat for the species.

8.1.3 Environmental stochasticity

Z. ingramii is a highly restricted species, known currently from only four locations within a
geographic range of 25km. Stochastic processes such as severe drought, wildfire or the
introduction of a pest or disease pose a significant threat to the survival of these populations,
with one event likely to cause the extinction of the species.
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8.1.4 Inappropriate management

Appropriate management of Z. ingramii is difficult considering there is very little known
about the biology and ecology of the species. This lack of knowledge may lead to
inappropriate management of the species or the environment in which it inhabits, potentially
threatening the survival of the species. Possible threats that may arise due to a lack of
knowledge about the species are outlined below.

High frequency or absence of fire

The response of Z. ingramii to fire is unknown, although many other Zieria species are
known to germinate in response to fire. �High frequency fire resulting in the disruption of life
cycle processes in plants and animals and loss of vegetation structure and composition� is
listed as a Key Threatening Process under the NSW TSC Act 1995. Therefore, until further
knowledge is gained in regards to the response of Z. ingramii to fire, high frequency fire
should be avoided in areas where Z. ingramii occurs or is known to have previously occurred.
On the other hand, as fire may be a potential factor in the germination of Z. ingramii seeds,
the long-term absence of fire in areas where Z. ingramii was known to occur should not be
promoted.

Grazing

The response of Z. ingramii to grazing either by native herbivores or domestic stock is
unknown. However, excessive grazing and trampling caused by hoofed stock has the
potential to threaten the species. Monitoring of the wild population should occur to determine
if grazing poses a threat to the species.

8.2 Social and economic issues

8.2.1 Economic considerations

One of the currently known populations exists on crown land, dedicated as State Forest but
under perpetual lease by a private individual. The population occurs in a very small area on
the property (less than 0.5ha) and any management of the population is unlikely to have any
economic impact on State Forests or the leasee. The remaining 3 populations exist on State
Forest estate. These populations are also very small and their management is unlikely to have
any economic impact on State Forests.

8.2.2 Social considerations

Social benefits that may result from the implementation of this Recovery Plan include
increased public awareness and understanding of threatened species and the threats that affect
them as well as the benefits associated with the maintenance of biodiversity and sustainable
ecosystems. In addition, landholders that become involved in recovery actions for the species
will gain a sense of �ownership� of these actions and pride in the knowledge that they have
been involved in the conservation of a threatened species for both current and future
generations.
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Submissions from the community regarding other likely social and economic consequences
of implementing the actions in this Recovery Plan are welcome during the draft exhibition
period.

8.3 Biodiversity benefits

The conservation of Z. ingramii in Goonoo and Cobbora State Forests will enhance and
protect habitat for other threatened species that inhabit these forests including the Koala,
Malleefowl, Glossy Black-cockatoo, Barking Owl, Square-tailed Kite, numerous threatened
woodland birds and bats and a number of threatened plants including Rulingia procumbens,
Philotheca ericifolia, Homoranthus darwinioides,  Indigofera efoliata and Goodenia
macbarronii. Other significant fauna that are known to occur in the area and may therefore be
protected include the Southern Rainbow Skink, Barred-side Skink, Bouganville Skink,
Common Ringtail Possum, Spotted Quail Thrush and White-browed Babbler. The protection
of these species will contribute to the overall conservation of biodiversity within the Central
West Slopes of NSW.

8.4 Roles and Interests of Indigenous Communities

Indigenous communities involved in the region affected by this plan have not yet been
identified.  Implementation of recovery actions under this plan will include consideration of
the role and interests of indigenous communities in the region.

9 Previous Actions Undertaken

9.1 Collections and cultivation

Zieria ingramii is represented by 30 herbarium specimens in four Australian herbaria. Seven
specimens are held in the Australian National Botanic Gardens (ANBG), Canberra; 17
specimens are held in the Royal Botanic Gardens, Sydney; 5 specimens (4 dried, 1 in spirit)
are held in the Melbourne Royal Botanic Gardens and 1 in the King�s Park Botanic Gardens,
Perth. All specimens were collected from Goonoo State Forest between 1978 and 2000.
Three live specimens are in cultivation at the ANBG (M. Fagg, pers. comm.). Five cuttings
were also taken from Goonoo in 1993 for cultivation at Mt Annan Botanic Gardens. None of
these plants have survived, suggesting that Z. ingramii is not a good long-term prospect in
cultivation (R. Johnstone, pers. comm.).

9.2 Surveys

Surveys have been undertaken at a number of sites across the species� range over the past 15
years.

Goonoo State Forest

In September 1988, Briggs and Leigh (1990) conducted a survey in Goonoo State Forest
where they located six Z. ingramii populations with a total of 240 plants (Gross and Mackay
1998). In November 1997, Wilson and Mackay searched the area again, with no Z. ingramii
plants being found (Gross and Mackay 1998). A survey for another threatened species,
Rulingia procumbens, conducted in Goonoo State Forest in August 1999 by the Department
of Land and Water Conservation (DLWC) located two additional sites (DLWC 1999),
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although the six sites recorded by Briggs and Leigh were unable to be found. In November
2003/January 2004, the Department of Environment and Conservation conducted searches at
12 historic sites in Goonoo State Forest and found approximately 180 Z. ingramii plants at 3
of the sites.

Cobbora State Forest

In March 2002 State Forests reported two Z. ingramii populations in Cobbora State Forest
approximately 10km east of Goonoo State Forest, following a survey of the area (H. Stone,
pers. comm.). In November 2003, the Department of Environment and Conservation revisited
these locations and found 7 individual Z. ingramii plants at only one of the locations.

10 Species Ability to Recover

Z. ingramii currently occurs in four small, isolated populations that exist in two State Forests.
Open seedpods were found on many plants in these populations and plants were observed
flowering in previously recorded populations, indicating that the species is viable. The known
range of the species however, is very limited and the ecology of the species is poorly
understood, particularly with regard to germination requirements and the impact of threats on
the species.

It is difficult to determine the ability of Z. ingramii to recover at this stage. However,
provided the recovery actions are implemented and a precautionary approach is taken to
management of the species, the chances of Z. ingramii persisting in the wild should improve.
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11 Recovery objectives and performance criteria

11.1 Recovery Objectives

The overall aim of this recovery plan is to promote the recovery of Zieria ingramii
throughout its range.

The specific objectives are to:

1. Locate any further extant populations of Zieria ingramii and determine the species� full
range and distribution;

2. improve our knowledge and understanding of the species� biology and ecology;

3. establish a representative and viable ex-situ seed bank;

4. identify and mitigate, if possible, any processes that threaten the existence of the species;

5. maintain appropriate prescriptions with State Forests of NSW to protect the species
during forestry operations;

6. achieve a cooperative approach between the Department of Environment and
Conservation, State Forests, the leasee and any other relevant stakeholders towards the
conservation of the species.

11.2 Recovery Performance Criteria

Recovery performance criteria are that:

1. any extant populations of Zieria ingramii are located and recorded and the full range and
distribution of the species is better known;

2. the biology and ecology of  the species is better understood;

3. an ex-situ seed bank is successfully established;

4. threats to the species are identified and mitigated;

5. the species is protected during forestry operations;

6. a cooperative approach amongst all stakeholders towards the conservation of the species
is achieved.



16

12 Recovery Actions

12.1 Action 1  � Surveys

Surveys will be conducted in all previously known sites where Z. ingramii has been recorded.
These surveys will be conducted annually in spring for the life of this Plan. Other areas of
suitable habitat will also be surveyed. All surveys will be carried out with the permission of
relevant landholders.

Where new populations are located, information will be collected regarding their location,
habitat, demographics and potential threats. Information gained from these surveys will be
stored in the NSW Wildlife Atlas and specimens will be lodged with a suitable Herbarium.
The DEC will also inform relevant landholders of any new distributional data within 3
months following the surveys, so that informed habitat management decisions can be made.

Outcome:

The existence of further Z. ingramii populations will be determined and will provide
additional data regarding the distribution of the species, habitat requirements and threats,
which in turn will provide further research opportunities for this species.

Agency responsible for implementation:

Department of Environment and Conservation

12.2 Action 2  � Monitoring

All known populations of Z. ingramii will be regularly monitored to ensure that no
threatening processes are adversely affecting the populations and to enable the identification
and mitigation of any further potential threats. Monitoring will be conducted with the
permission and assistance of all relevant landholders.

Outcome:

Ongoing monitoring will assist in identifying threats to the species, which will further assist
in guiding management efforts.

Agency responsible for implementation:

Department of Environment and Conservation

12.3 Action 3 � Ecological research

There have been very few studies of the life history attributes of the genus Zieria (Armstrong
2002, Auld 2001). Further research is required in the areas of population ecology and
reproductive biology. Specific areas of research that are required for this species include:
• examining flowering, pollination and seed set;
• determining the viability of seeds and seed bank dynamics including the period of time

required to establish an adequate seed bank;
• investigating the germination requirements of the species and seedling survival;
• determining plant longevity, mortality and recruitment rates;
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• identifying habitat requirements.

In addition to this research, experimental studies on the effects of fire and other physical
disturbances such as grazing should be conducted on the species. In the meantime, a
precautionary approach to these disturbances should be taken, with high frequency fires (less
than 10 year interval) and excessive grazing being avoided in areas where the species occurs.

The DEC will encourage the involvement of research institutes and universities in this action,
which will be implemented throughout the duration of the Recovery Plan.

Outcome:

The overall knowledge and understanding of the species� ecology will be improved, which, in
turn, will guide conservation and management actions and benefit the species in the long
term. Specific outcomes may include an increased knowledge of the species habitat
requirements, a better understanding of the impacts of threats on the species and improved
understanding of the reproductive biology of the species.

Agency responsible for implementation:

Department of Environment and Conservation

12.4 Action 4  � Establish an ex-situ seed bank

Z. ingramii occurs in very low numbers in the wild and is in danger of extinction as a result
of local stochastic events. It is important therefore, to establish a viable and representative
seed bank as insurance against losses in the wild. The DEC will investigate the most
appropriate storage conditions required and establish a seed bank with seeds collected from
both the Goonoo and Cobbora SF populations and any other extant populations. The aim will
be to establish a seed bank within 5 years of commencement of the Recovery Plan.

Outcome:

Seeds will be collected and suitably stored. This will assist in providing stock for possible
future reintroduction of the species, should the species become extinct in the wild.

Agency responsible for implementation:

Department of Environment and Conservation

12.5 Action 5  � Maintain appropriate forestry prescriptions

Z. ingramii currently occurs in Goonoo and Cobbora State Forests and is therefore potentially
threatened by forestry operations. The Department of Environment and Conservation will
work with State Forests to ensure an appropriate prescription for the protection and
conservation of Z. ingramii during forestry operations is maintained.

Outcome:

Z. ingramii will be adequately protected during forestry operations.
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Agency responsible for implementation:

Department of Environment and Conservation

12.6 Action 6  � Landholder and community involvement

It is important that landholders and the community be made aware of the significance of
threatened species and their habitats and their role in the maintenance of biodiversity. The
DEC has and will continue to liaise with relevant stakeholders regarding the conservation and
management of Z. ingramii on their properties. An information leaflet for Z. ingramii will be
distributed to landholders and the general community to raise public awareness of the species
across its range and landholders will be encouraged to participate in the monitoring of the
populations where Z. ingramii occurs on their land.

Outcome:

Community awareness of and support for the conservation and protection of Z. ingramii will
be enhanced and interested landholders will be involved in the monitoring of the populations
on their properties.

Agency responsible for implementation:

Department of Environment and Conservation

12.7 Action 7  - Recovery Plan Coordination

Effective coordination of this plan is essential to ensure its implementation is conducted in a
timely, cost-effective and efficient manner. Coordination of this plan will involve liaison with
other recovery programs to ensure that actions do not adversely impact upon other threatened
species. Coordination will also involve effective liaison with relevant government agencies,
landholders and other stakeholders.

Outcome:

The Recovery Plan will be implemented in an efficient and coordinated manner to achieve
the stated objectives.

Agency responsible for implementation:

Department of Environment and Conservation
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13 Alternative Management Strategies

13.1 No management action taken

An alternative strategy for the management of Z. ingramii is to undertake no  management
action for the species.  This species is endemic to NSW and is listed both statewide and
nationally as endangered, with the only known population to occur containing less than ten
individual plants. If no management action is undertaken to protect this species, it is highly
likely that the population will become extinct. Therefore, no management action is
considered to be an inappropriate strategy.

13.2 Establish an ex-situ population

In order to provide insurance against the loss of Z. ingramii in the wild, this recovery plan
aims to undertake ex-situ conservation of the species. Due to the extremely low numbers of
Z. ingramii plants in the wild and the fact that previous cuttings collected for cultivation have
not survived in the long-term (R. Johnstone, pers. comm.), it would be inappropriate to
collect cuttings or plants for the establishment of an ex-situ population. The establishment of
an ex-situ seed bank instead has been proposed, which will have less impact on the wild
population and better prospects for survival in the long-term.

13.3 Nomination of Critical Habitat

The nomination of Critical Habitat for Z. ingramii would provide additional protection for the
species by protecting habitat that is critical for its survival. This Recovery Plan identifies
habitat features of the locations where Z. ingramii currently and previously occurred.
However, these features appear to be common throughout the species range and therefore
may not be critical for the survival of Z. ingramii. With no knowledge about the critical
habitat components required by the species, it is inappropriate at this stage to nominate
Critical Habitat for the species.

14 Preparation details

This recovery plan was prepared by Melanie Bannerman, Threatened Species Officer of the
Department of Environment and Conservation, Environment Protection and Regulation
Division, Threatened Species Unit, Dubbo.

14.1 Date of last amendment

No amendments have been made to date.

14.2 Review Date

This Recovery Plan and the conservation status of Zieria ingramii will be reviewed by the
DEC within five years of the date of publication. In evaluating the success or otherwise of the
Recovery Plan, the DEC will liaise with other relevant stakeholders including the
Commonwealth Department of Environment and Heritage, State Forests NSW and the
relevant landholders of the properties where Z. ingramii occurs.
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Table 3: Costing Table

Action
No:

Description Priority Estimated Cost/yr Total Cost Responsible
party/funding

source

In-kind Cash

Year 1 Year 2 Year 3 Year 4 Year 5

12.1 Surveys 1 $5,000 $5,000 $5,000 $5,000 $5,000 $25,000 DEC $25,000

12.2 Monitoring 1 $2,500 $2,500 $2,500 $2,500 $2,500 $12,500 DEC $12,500

12.3 Ecological research 1 $15,000 $10,000 $25,000 DEC $25,000

12.4 Ex-situ Conservation:
   i. seed collection & research
   ii. storage

1
1

$4,000
$1,500 $1,500 $1,500 $1,500

$4,000
$6,000

DEC
DEC

$4,000
$6,000

12.5 Forestry Prescriptions 1 Ψ Ψ Ψ Ψ Ψ Ψ DEC Ψ

12.6 Landholder and Community
Involvement

1 Ψ Ψ Ψ Ψ Ψ Ψ DEC Ψ

12.7 Recovery Plan Coordination 1 $1,750 $1,750 $1,750 $1,750 $1,750 $8,750 DEC $8,750

Total $13,250 $25,750 $10,750 $20,750 $10,750 $81,250 DEC $8,750 $72,500
Priority ratings are: 1- Action critical to meeting plan objectives, 2- Action contributing to meeting plan objectives, 3-Desirable, but not essential action.
�In-Kind� Funds represent salary component of permanent staff and current resources.
�Cash� Funds represent the salary component for temporary staff and other costs such as the purchasing of survey and laboratory equipment.
Ψ No direct cost as action is liaison
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Appendix 1: Making a submission on this Draft Recovery Plan

You are invited to make a written submission to the DEC regarding this draft recovery plan.
To make your submission as effective as possible, please:

• refer to the section or action of the plan you wish to address;
• briefly explain the reasons for your comments;
• provide source information or examples where possible; and
• provide your name and address to enable receipt of your submission to be acknowledged.

The DEC will consider all written submissions received during the period of public
exhibition and must provide a summary report of those submissions to the Minister for the
Environment prior to final approval of this recovery plan.

Please note, that for the purposes of the NSW Privacy and Personal Information Protection
Act 1998 any comments on this draft recovery plan, including your personal details, will be a
matter of public record and will be stored in the DEC records system.  Following approval of
the plan by the Minister, copies of all submissions, unless marked �confidential�, will be
available, by arrangement, for inspection at the DEC office responsible for the preparation of
the recovery plan.

Should you not wish to have your personal details disclosed to members of the public once
the recovery plan has been adopted, please indicate below that you wish your personal details
to remain confidential to DEC and not available for public access. Further information on the
Privacy and Personal Information Protection Act 1998 may be obtained from any office of
the DEC or from the website:  www.environment.nsw.gov.au

Submissions should be received no later than the advertised date. Submissions should be
addressed to:
The Director General
Department of Environment and Conservation (NSW)
c/- Zieria ingramii Recovery Plan Coordinator
Threatened Species Unit
PO Box 2111,
Dubbo NSW 2830
Ph: (02) 6883 5342
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Submission regarding the Draft Recovery Plan for Zieria ingramii

Please ensure that you provide the information below if you do not use this form to make your
submission.

Name
Individual/Organisation:

Postal Address:

Postcode:   Contact Number(s):

Date:

❐   Yes, please keep my personal details confidential to DEC

SUBMISSION:
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43 Bridge Street
Hurstville 2220
(02) 9585 6444
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