NSW Threatened Species Scientific Committee

Publication date: 5 December 2025
Notice of and reasons for the Final Determination

The NSW Threatened Species Scientific Committee, established under the
Biodiversity Conservation Act 2016 (the Act), has made a Final Determination to list
Banksia penicillata (A.S.George) K.R.Thiele as an ENDANGERED SPECIES in Part
2 of Schedule 1 of the Act. Listing of Endangered species is provided for by Part 4 of
the Act.

The NSW Threatened Species Scientific Committee is satisfied that Banksia
penicillata (A.S.George) K.R.Thiele has been duly assessed by the Commonwealth
Threatened Species Scientific Committee under the Common Assessment Method,
as provided by Section 4.14 of the Act. After due consideration of Commonwealth
DCCEEW (2024), the NSW Threatened Species Scientific Committee has made a
decision to list the species as Endangered.

Summary of Conservation Assessment

Banksia penicillata (A.S.George) K.R.Thiele was found to be Endangered in
accordance with the following provisions in the Biodiversity Conservation Regulation
2017: Clause 4.3(b)(d)(e i,ii,iii,iv)(f i) because: 1) the species has a highly restricted
geographic distribution with an extent of occurrence of 3,670 km? and an area of
occupancy of 112 km?; 2) it is known from 2-5 threat-defined locations; 3) there are
likely to be extreme fluctuations in the number of mature individuals; and 4) continuing
decline is inferred and observed in the area of occupancy; area, extent and quality of
habitat; number of populations; and number of mature individuals due to adverse fire
regimes (particularly high frequency fire) and drought.

The NSW Threatened Species Scientific Committee has found that:

1. Banksia penicillata (A.S.George) K.R.Thiele (family Proteaceae) is a “shrubto 4 m
high, lignotuber absent; bark smooth, thin, grey; branchlets * striate, rusty-villous
when young. Leaves whorled, elliptic to obovate, 4-12 cm long, 10—40 mm wide,
apex obtuse and often mucronate, base cuneate, margins usually toothed or lobed,
lower surface white-tomentose, midrib and lateral veins with + persistent rusty
hairs; petiole 5-10 mm long. Conflorescences 7—19 cm long. Perianth 20—-25 mm
long, yellowish green to bluish grey in bud, yellow at anthesis, persistent. Style
slightly curved, pale yellow persistent. Follicles usually >100, mostly 11-15 mm
long, usually remaining closed until burnt” (PlantNet 2025).

2. Banksia penicillata is endemic to New South Wales (NSW) and is found on
sandstone-derived soils along ridges, among rocks or near cliffs, and occasionally
on lower slopes and in plateau valleys, in the northern Blue Mountains, including
Wollemi, Blue Mountains and Gardens of Stone National Parks, Mugii Murum-ban
State Conservation Area and Gardens of Stone State Conservation Area (parts of
the former Newnes, Wolgan and Ben Bullen State Forests) (George 1999; Baird
and Benson 2021). Baird and Benson (2021) estimate a range of approximately
130 km north-south and 70 km east-west, over elevations from 400 m to 1,050 m
above sea level and an annual rainfall gradient of 800—1,300 mm.

3. The geographic distribution of Banksia penicillata is highly restricted. The extent of
occurrence (EOQ) is estimated to be 3,670 km? and is based on a minimum convex
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polygon enclosing all mapped occurrences of the species, the method of
assessment recommended by IUCN (2024). The area of occupancy (AOO) is
estimated to be 112 km? using 2 x 2 km grid cells, the scale recommended by
IUCN (2024).

. There are few available data to estimate total population size for Banksia
penicillata, although it may be in the order of 3,000-5,000 mature individuals based
on surveys at a number of sites.

. Banksia penicillata is a large fire-sensitive shrub that can live up to 40-50 years
before senescing. The species occurs in the understory in sclerophyll forest or
woodland (or occasionally as a canopy species in heaths) on sandstone soils
(Benson and McDougall 2000; Baird and Benson 2021).

. Banksia penicillata maintains a serotinous canopy-stored seed bank, is killed by
fire (an obligate seeder) and relies on post-fire seed release from cones for seed
germination (Benson and McDougall 2000; Baird and Benson 2021). Seeds are
then dispersed onto the post-fire soil/ash bed and, if moisture is sufficient,
germination can occur. Successful recruitment is dependent upon suitable follow-
up rainfall. Some recruitment may occasionally occur independently of fire and
disturbed areas may provide suitable recruitment niches for seedlings post fire.
Flowering is in autumn from March to June (Benson and McDougall 2000). Field
inspections of southern B. penicillata subpopulations after the 2019-2020
bushfires suggests that plants recruiting after a previous fire in 2013 had not
produced any mature fruits by 2019, indicating a fire-free period of 8—10+ years is
needed for plants to mature, and longer for replenishment of canopy seed banks
(Baird and Benson 2021).

. There are likely to be extreme fluctuations in the number of mature individuals
given that the species is a serotinous obligate seeder with an exhaustible canopy-
stored seed bank (IUCN 2024). Following severe fires, the serotinous seed bank
of Banksia penicillata is exhausted at the same time as the death of parent plants
and generations do not overlap, meaning that a decline in mature individuals
represents a decline in the total number at this time. In such taxa, extreme
fluctuations of mature individuals can arise from stochastic variation in post-fire
seedling establishment.

. Banksia penicillata is primarily threatened by adverse fire regimes (particularly high
frequency fire, high severity fire, and low severity fire) and drought. Relative to the
1990-2009 baseline under a high emissions scenario, mean temperatures are
projected to rise by 0.7°C by 2030 and 2°C by 2070 in the region where the species
occurs (AdaptNSW 2022). Severe fire weather is also projected to increase across
the region by 2070 (AdaptNSW 2022). Time spent in drought is projected, with
medium confidence, to increase over the course of the century (CSIRO 2022). The
effects of climate change will likely result in an increased frequency and duration
of drought conditions across the range of B. penicillata and in increased frequency
and severity of fire. ‘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.
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9.

Banksia penicillata is known from 2-5 threat-defined locations. Approximately
80-90% of the species’ known occurrences were estimated to have burnt in the
2019-2020 bushfires, with around half of this area overlapping with recent fires,
resulting in subsequent loss of subpopulations (Auld et al. 2020; Baird and Benson
2021). There is an increased risk of future high frequency fire due to climate
change. It is likely that extensive fires may burn most (but not all) habitat in the
same fire season, giving a minimum estimate of two locations. Based on high
habitat heterogeneity providing possible fire refugia and previous fire history (pre-
2019) as captured by spatial datasets, high fire frequency could result in as many
as 6-9 threat-defined locations, with 2-5 locations thought to be most plausible.

10.Continuing decline is inferred and observed in the area of occupancy; area, extent

11.

and/or quality of habitat; number of populations; and number of mature individuals
due to adverse fire regimes (particularly high frequency fire) and drought. Climate
change is leading to an increased likelihood of drought and an increased frequency
and severity of fire. Approximately 80-90% of the known occurrences of the
species were burnt in the 2019-2020 bushfires (Auld et al. 2020). In approximately
40-60% of this burnt area, the 2019-2020 bushfires burnt over habitat that had
been recently burnt (predominantly in a 2013 fire; Baird and Benson 2021). In these
cases, no plants were observed to have successfully matured between the 2013
and 2019-2020 bushfires and no canopy seed bank had developed before the
2019-2020 bushfires occurred (Baird and Benson 2021). In such areas, the
species has likely been extirpated as there has been no seedling recruitment post-
2019-20 bushfires (Baird and Benson 2021). Drought is also considered to cause
continuing decline as increases in drought and high maximum temperatures will
likely lead to increased plant mortality and may result in reduced canopy seed bank
development between fires (e.g., see Keith et al. 2014). For instance, if cones open
and release seeds during drought and independent of fire, this will likely reduce the
size of the canopy seed bank available for recruitment after a fire, affecting species
recovery. Additionally, any inter-fire recruited seedlings may be less likely to
develop to maturity and develop a canopy seedbank before the next fire.

Banksia penicillata (A.S.George) K.R.Thiele is not eligible to be listed as a Critically
Endangered species.

12.Banksia penicillata (A.S.George) K.R.Thiele is eligible to be listed as an

Endangered species as, in the opinion of the NSW Threatened Species Scientific
Committee, it is facing a very 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:

Assessment against Biodiversity Conservation Regulation 2017 criteria
The Clauses used for assessment are listed below for reference.

Overall Assessment Outcome:
Endangered under Clause 4.3(b)(d)(e i,ii,iii,iv)(f i)
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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 species | a very large reduction in population
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 d

etermination of that criteria is to be based on any of the following:

(@)

direct observation,

(b)

an index of abundance appropriate to the taxon,

(c)

a decline 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: Endangered under Clause 4.3(b)(d)(e i,ii,iii,iv)(f i)

The geographic distribution of the species is:

(a)

for critically endangered species | very highly restricted, or

(b)

for endangered species highly restricted, or

(€)

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) | an index of abundance appropriate to the taxon,

(i) | 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:

(i) | anindex of abundance appropriate to the taxon,

(i) | the geographic distribution of the species,

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

the species.
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Clause 4.4 — Low numbers of mature individuals of species and other conditions
(Equivalent to IUCN criterion Clause C)
Assessment Outcome: Vulnerable under Clause 4.4.(c)(e i,ii B).

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

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

(i) | 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:

U] for critically endangered species extremely low, or

(I) | for endangered species very low, or

(ll1) | 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: Not met

The total number of mature individuals of the species is:

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

(b) | for endangered species very low, or

(c) | for vulnerable species low.

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 species | extremely high, or
(b) | for endangered species very high, or
(c) | for vulnerable species high.
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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, FRSN
Chairperson
NSW Threatened Species Scientific Committee

Supporting Documentation:

Commonwealth DCCEEW (Department of Climate Change, Energy, the Environment
and Water) (2024) Conservation Advice for Banksia penicillata. Commonwealth
DCCEEW: Canberra.
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