NSW Threatened Species Scientific Committee

Notice of Preliminary Determination

The NSW Threatened Species Scientific Committee, established under the
Biodiversity Conservation Act 2016 (the Act), has made a Preliminary Determination
to support a proposal to list Eidothea hardeniana P.H.Weston & Kooyman as a
CRITICALLY ENDANGERED SPECIES in Part 1 of Schedule 1 of the Act and, as a
consequence, to omit reference to Eidothea hardeniana P.H.Weston & Kooyman from
Part 2 of Schedule 1 (Endangered Species) of the Act. Listing of Critically Endangered
species is provided for by Part 4 of the Act.

How to make a submission

The NSW TSSC welcomes public involvement in the assessment process and places
preliminary determinations on public exhibition on the NSW TSSC pages on the NSW
Department of Climate Change, Energy, the Environment and Water (NSW DCCEEW)
website. This public exhibition provides an opportunity for the public to comment on
this preliminary determination as well as provide any additional information that is
relevant to the assessment.

Postal submissions regarding this Preliminary Determination may be sent to:
Secretariat

NSW Threatened Species Scientific Committee

Locked Bag 5022

Parramatta NSW 2124.

Email submissions in Microsoft Word or PDF formats to:
scientific.committee@environment.nsw.gov.au

Submissions close 26 December 2025

What happens next?

After considering any submissions received during the public exhibition period the
NSW TSSC will make a Final Determination and a notice will be placed on the NSW
DCCEEW website to announce the outcome of the assessment. If the Final
Determination is to support a listing, then it will be added to the Schedules of the Act
when the Final Determination is published on the legislation website.
www.leqislation.nsw.gov.au.

Privacy information

The information you provide in your submission may be used by the NSW TSSC in
the assessment to determine the conservation status and listing or delisting of
threatened or extinct species, threatened populations and threatened or collapsed
ecological communities or to assess key threatening processes.

The NSW TSSC may be asked to share information on assessments with NSW
Government agencies, the Commonwealth Government and other State and Territory
governments to collaborate on national threatened species assessments using a
common assessment method and to assist in the management of species and
ecological communities.
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If your submission contains information relevant to the assessment it may be provided
to state and territory government agencies and scientific committees as part of this
collaboration.

If you wish your identity and personal information in your submission to be
treated as confidential you must:

e request your name be treated as confidential, and
e notinclude any of your personal information in the main text of the submission
or attachments so that it can be easily removed.

Professor Angela Moles, FRSN
Chairperson
NSW Threatened Species Scientific Committee
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Public Exhibition period: 26/09/2025 — 26/12/2025
Preliminary Determination

The NSW Threatened Species Scientific Committee, established under the
Biodiversity Conservation Act 2016 (the Act), has made a Preliminary Determination
to support a proposal to list Eidothea hardeniana P.H.Weston & Kooyman as a
CRITICALLY ENDANGERED SPECIES in Part 1 of Schedule 1 of the Act and, as a
consequence, to omit reference to Eidothea hardeniana P.H.Weston & Kooyman from
Part 2 of Schedule 1 (Endangered Species) of the Act. Listing of Critically Endangered
species is provided for by Part 4 of the Act.

Summary of Conservation Assessment

Eidothea hardeniana P.H.Weston & Kooyman was found to be Critically Endangered
in accordance with the following provisions in the Biodiversity Conservation Regulation
2017: Clause 4.3(a)(d)(e i,iii) and Clause 4.4(a)(d i)(e i,ii B) because: 1) it has a very
highly restricted geographic distribution with an extent of occurrence and area of
occupancy of 12 km?; 2) it occurs in one threat-defined location; 3) it has a very low
total number of mature individuals (estimated at 181); 4) continuing decline in the area,
extent and quality of habitat, and the number of mature individuals is estimated and
observed due to the combined and interactive threats of adverse fire regimes
(particularly high frequency fire and high severity fire), drought, and extreme rainfall
and flood events; and 5) there has been a population reduction of ~30% in less than
three years

The NSW Threatened Species Scientific Committee has found that:

1. Eidothea hardeniana P.H.Weston & Kooyman (family Proteaceae) is described as
“trees 15—40 m high, with one main trunk but often with up to 40 smaller shoots
branching from the base. Juvenile leaves in false whorls of 3—6, narrowly elliptical
to obovate or ovate, with spinose-dentate margins, 8-15 cm long, 2-5 cm wide.
Adult leaves in false whorls of 4—7, narrowly elliptical to obovate, with entire, flat to
slightly recurved margins, (2.5-)8-13.5 cm long, (0.7-)1.7—4.2 cm wide; petiole
(3-)5-10 mm long; apical spine 1-4.5 mm long. Inflorescence 7-11-flowered;
peduncle 6—-7 mm long. Male flowers with perianth 8.0-9.6 mm long, basally
connate for 2.2—-3.3 mm; anthers 4.0-5.0 mm long. Bisexual flowers with perianth
10.0-12.0 mm long, basally connate for c. 3.4 mm; anthers 4.9-5.0 mm long; pistil
9.5-10.6 mm long; ovary densely covered in ascending hairs. Fruits dull golden
yellow, broad-ovoid to broad-ellipsoidal, 3.5-4.0 cm long. 3.0-3.7 cm diameter;
mesocarp 2—4 mm thick, composed of soft, pithy, cream-coloured tissue; pyrene
2.7-3.4 cm long, 2.3-3.1 cm diameter” (PlantNet 2024).

2. Eidothea hardeniana is endemic to the South Eastern Queensland Bioregion in
New South Wales (NSW) (Commonwealth DCCEEW 2012) where it is restricted
to the southern side of the Nightcap Range (Weston and Kooyman 2002) within
Nightcap National Park and Whian Whian State Conservation Area. The
distribution of E. hardeniana occurs on the traditional lands of the Bundjalung
people (AIATSIS 1996; Native Land Digital 2024).

3. The extent of occurrence (EOQ) was calculated at 3.35 km? and is based on a
minimum convex polygon enclosing all mapped occurrences of the species, the
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method of assessment recommended by IUCN (2024). The area of occupancy
(AOO) is estimated to be 12 km? and was calculated using 2 x 2 km grid cells, the
scale recommended by I[UCN (2024). The IUCN (2024) states that “if EOO is less
than AOO, EOO should be changed to make it equal to AOO to ensure consistency
with the definition of AOO as an area within EOQO”. Therefore, EOO is estimated at
12 km?2.

. Eidothea hardeniana occurs in a single known subpopulation, as per the IUCN
(2024) definition. Genetic analysis has shown that E. hardeniana can be treated as
a single subpopulation due to low genetic differentiation between the (marginally)
spatially separated sites (ReCER 2021). The geographical distance between
sampled parents and seedlings indicates that while pollen dispersal typically
occurs over short distances (<50 m) it can occasionally move over longer distances
(500-700 m) (ReCER 2021).

. The current known population size of Eidothea hardeniana is 181 mature
individuals, of which 109 are classed as being in good health and 72 in poor-fair
condition (R. Kooyman in litt. October 2024). The 72 individuals in poor-fair
condition are either declining in health or have lost their adult stems and persist as
suckers only (Kooyman in litt. October 2024). There are currently 409 individuals
including juveniles and seedlings (Kooyman 2023).

. Eidothea hardeniana occurs in upland warm temperate rainforest (OEH 2018) at
elevations ranging from 360—750 m, where it is restricted to simple notophyll vine
forest on soils derived from acid volcanic rocks (rhyolite lithology) (Weston and
Kooyman 2002). Average annual rainfall in the Nightcap Range exceeds 2,500 mm
(Graham 2001, cited in DEC 2004).

. Eidothea hardeniana appears to have some ability to persist after fire due to its
ability to resprout basally and produce suckers (DPE 2023). However, given the
high rates of mortality that occurred in individuals burnt in the 2019-2020 wildfire,
resprouting might be low. Resprouting responses are likely to vary depending on a
number of factors including growth stage, pre-fire health of plants, post-fire
moisture availability and the frequency and severity of fires. The species is largely
confined to refugial rainforest habitat which very rarely burns (Rossetto and
Kooyman 2005).

. Population genetics has shown that seed dispersal is limited, with dispersal away
from the maternal tree uncommon (Rossetto and Kooyman 2005; ReCER 2021).
It is possible rats aid dispersal by caching the fruit (DEC 2004); however, further
research is required to verify this. Germination can only occur once the woody
endocarp has been partially or fully removed, which enables water to penetrate to
the seed (DEC 2004). In glasshouse conditions, fresh seed takes up to six months
to germinate at 25°C (Offord and Azzopardi 2002). It is thought seeds may be short
lived (1-3 years), based on the failure to germinate any seeds collected from the
ground (C. Offord pers comm., cited in DEC 2004).

. Eidothea hardeniana is threatened by adverse fire regimes (particularly high
frequency fire and high severity fire), drought, and extreme rainfall and flood
events. The introduction of Phytophthora cinnamomi is a plausible future threat.
Logging from the 1950s to the late 1990s is likely to have been a historical threat
(R. Kooyman in litt. October 2024) and all stands are now protected in National
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Park and State Conservation Areas. ‘High frequency fire resulting in the disruption
of life cycle processes in plants and animals and loss of vegetation structure and
composition’ and ‘Anthropogenic Climate Change’ are listed as Key Threatening
Processes under the Act.

10. Eidothea hardeniana occurs at one threat-defined location as per the [UCN (2024)

11.

definition, due to the most serious plausible threat which results in the lowest
number of locations being adverse fire regimes. With a very highly restricted
geographic distribution, it is highly plausible that a single future fire could affect all
or most of the individuals present.

Eidothea hardeniana has been observed to be undergoing continuing decline in
the number of mature individuals and is estimated to be experiencing continuing
decline in the area, extent and quality of habitat due to the combined and interactive
threats of adverse fire regimes (particularly high frequency and high severity fire),
drought, and extreme rainfall and flood events. The Mt Nardi wildfire in 2019-2020
burnt ~30% of the species’ habitat and resulted in a ~30% decline in its population
size (R. Kooyman in litt. October 2024). The fire had a variable effect on the
population, with less than half of the individuals recorded with full canopy
consumption in 2020-2021 found to have been killed by the fire (DPE 2023) with
the remainder surviving and resprouting. Drought enhances the threat of fire by
predisposing normally wet habitat to fire by drying it out. Drought can compound
with fire weather — characterised by high temperatures, low humidity, and strong
winds — to increase the likelihood of severe wildfire (Squire et al. 2019; Richardson
et al. 2022). This interaction was highlighted by the Mt Nardi wildfire. While fire is
normally rare in rainforest, the antecedent drought conditions in 2017-2019
enabled large areas of rainforest to burn regionally (Godfree et al. 2021). Drought
also threatens Eidothea hardeniana by resulting in low flower to fruit ratios and low
seed production, as was recorded during the 2017-2019 drought (R. Kooyman in
litt. October 2024). Erosion and landslips following heavy rainfall and subsequent
flooding during the 2020-2023 La Nifia event, resulted in the further loss of several
mature individuals (R. Kooyman in litt. October 2024).

12.Climate change projections indicate a future trend of increased frequency of severe

fire weather and more frequent fires (Abatzoglou et al. 2019; Dowdy et al. 2019;
Jones et al. 2022). The North Coast region is projected to become hotter, have
fewer cold nights under 2°C, have more hot days over 35°C, have more dangerous
fire weather days, and have a longer fire season by 2079 (BOM and CSIRO 2022;
AdaptNSW 2024). Regionally, it is projected with high confidence that climate
change will result in a harsher fire-weather climate in the future (CSIRO 2024). It
is plausible that these changes will lead to more frequent, intense, and severe fires,
and changes in fire season, which may in turn adversely affect the Eidothea
hardeniana population in the future.

13. Eidothea hardeniana P.H.Weston & Kooyman is eligible to be listed as a Critically

Endangered species as, in the opinion of the NSW Threatened Species Scientific
Committee, it is facing an extremely high risk of extinction in Australia in the near
future as determined in accordance with the following criteria as prescribed by the
Biodiversity Conservation Regulation 2017:
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Assessment against Biodiversity Conservation Regulation 2017 criteria
The Clauses used for assessment are listed below for reference.

Overall Assessment Outcome: Eidothea hardeniana was found to be Critically
Endangered under Clause 4.3(a)(d)(e i,iii) and Clause 4.4(a)(d i)(e i,ii B).

Clause 4.2 — Reduction in population size of species
(Equivalent to IUCN criterion A)
Assessment Outcome: Data Deficient.

(1) - The species has undergone or is likely to undergo within a time frame
appropriate to the life cycle and habitat characteristics of the taxon:

(a) | for critically endangered a very large reduction in population
species size, or
(b) | for endangered species a large reduction in population size,
or
(c) | for vulnerable species a moderate reduction in population
size.

(2) - The determination of that criteria is to be based on any of the
following:

(a) | direct observation,

(b) | an index of abundance appropriate to the taxon,

(c) | adecline in the geographic distribution or habitat quality,

(d) | the actual or potential levels of exploitation of the species,

(e) | the effects of introduced taxa, hybridisation, pathogens, pollutants,
competitors or parasites.

Clause 4.3 - Restricted geographic distribution of species and other conditions
(Equivalent to IUCN criterion B)
Assessment Outcome: Critically Endangered under 4.3(a)(d)(e i,iii).

The geographic distribution of the species is:

(a) | for critically endangered very highly restricted, or
species

(b) | for endangered species highly restricted, or

(c) | for vulnerable species moderately restricted,

and at least 2 of the following 3 conditions apply:

(d) | the population or habitat of the species is severely fragmented or
nearly all the mature individuals of the species occur within a small
number of locations,

(e) | there is a projected or continuing decline in any of the following:
(i) | anindex of abundance appropriate to the taxon,

(ii) | the geographic distribution of the species,

(iii) | habitat area, extent or quality,

(iv) | the number of locations in which the species occurs or of
populations of the species,

(f) | extreme fluctuations occur in any of the following:
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(i) | anindex of abundance appropriate to the taxon,

(ii) | the geographic distribution of the species,

(iii) | the number of locations in which the species occur or of
populations of the species.

Clause 4.4 - Low numbers of mature individuals of species and other
conditions

(Equivalent to IUCN criterion C)

Assessment Outcome: Critically Endangered under Clause 4.4(a)(d i)(e i,ii B).

The estimated total number of mature individuals of the species is:

(a) | for critically endangered very low, or
species

(b) | for endangered species low, or

(c) | for vulnerable species moderately low,

and either of the following 2 conditions apply:

(d) | a continuing decline in the number of mature individuals that is
(according to an index of abundance appropriate to the species):

(i)

for critically endangered species

very large, or

(ii)

for endangered species

large, or

(iii)

for vulnerable species

moderate,

(e)

both of the following apply:

(i)

a continuing decline in the number of mature individuals
(according to an index of abundance appropriate to the

species), and

(ii)

at least one of the following applies:

(A) | the number of individuals in each population of the species

is:

(1)

for critically endangered
species

extremely low, or

(1)

for endangered species

very low, or

(Ill)

for vulnerable species

low,

(B) | all or nearly all mature individuals of the species occur
within one population,

(C) | extreme fluctuations occur in an index of abundance

appropriate to the species.

Clause 4.5 - Low total numbers of mature individuals of species
(Equivalent to IUCN criterion D)
Assessment Outcome: Endangered under Clause 4.5(b).

The total number of mature individuals of the species is:

(a) | for critically endangered extremely low, or
species

(b) | for endangered species very low, or

(c) | for vulnerable species low.
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Clause 4.6 - Quantitative analysis of extinction probability
(Equivalent to IUCN criterion E)
Assessment Outcome: Data Deficient.

The probability of extinction of the species is estimated to be:
(a) | for critically endangered extremely high, or
species
(b) | for endangered species very high, or
(c) | for vulnerable species high.

Clause 4.7 - Very highly restricted geographic distribution of species—
vulnerable species

(Equivalent to IUCN criterion D2)

Assessment Outcome: Not met.

For vulnerable the geographic distribution of the species or the number of
species, locations of the species is very highly restricted such that the
species is prone to the effects of human activities or
stochastic events within a very short time period.

Professor Angela Moles
Chairperson
NSW Threatened Species Scientific Committee

Supporting Documentation:

Saunders M (2025) Eidothea hardeniana P.H.Weston & Kooyman (Proteaceae). NSW
Threatened Species Scientific Committee.
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