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NSW Threatened Species Scientific Committee16/04/2026

Cephalofovea pavimenta Reid, Tait, Briscoe & Rowell, 1995 (Peripatopsidae)
Distribution: Endemic to NSW

Current EPBC Act Status: Not listed

Current NSW BC Act Status: Not listed

Proposed listing on NSW BC Act: Critically Endangered

Summary of Conservation Assessment

Cephalofovea pavimenta was found to be eligible for listing as Critically Endangered
under IUCN Criteria B1ab(iii,v).

The main reasons for this species being eligible are 1) it has a very highly restricted
geographic distribution with an estimated extent of occurrence of 12 km?; 2) its
distribution is severely fragmented; 3) it occupies one threat-defined location; 4) there
is inferred continuing decline in the number of mature individuals due to destruction of
critical habitat, adverse fire regimes, and overcollection; and 5) there are inferred
continuing declines in the quality and/or area of habitat due to adverse fire regimes,
anthropogenic increases in severe fire weather and drought, destructive surveys,
firewood collection, illegal dumping, the activities of feral pigs and spread of exotic
plants, and infrastructure development.

The two colour morphs of Cephalofovea pavimenta. Credit: Dr Ivo de Sena Oliveira.
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Description and Taxonomy

Cephalofovea pavimenta (Mount Canobolas velvet worm, family Peripatopsidae,
ABRS 2018) was described by Reid et al. (1995) with the following measurements:
head width: males 1.04-7.40-1.67 mm (Holotype 1.58 mm), females 1.08-7.30-
1.53 mm (Allotype 1.35 mm); eye diameter index: males 0.04—0.05-0.07 mm, females
0.05-0.07-0.09 mm; spinous pad 1 index: males 0.03—0.06—0.08 mm, females 0.06—
0.08-0.10 mm; spinous pad 2 index: males 0.08-0.09—0.10 mm, females 0.11-0.713-
0.15 mm; spinous pad 3 index: males 0.03-0.04-0.05 mm, females 0.04-0.06—
0.10 mm.

Male Cephalofovea pavimenta have an eversible head structure, described by Reid et
al. (1995) as “consisting of a fleshy dome shaped crown which projects between
antennae. Distal half of everted crown with large closely packed papillae. Mediodorsal
papillae within this region scaled basally with regular margins (not folded) and smooth,
flattened apices without scales. Papillae surrounding this region smaller, pointed, also
with smooth apices without scales. Proximal half of head structure with scattered
pigmented papillae dorsally. Laterally and ventrally, papillae with strongly hooked,
darkly pigmented tips. Proximal ventral margin of crown with large dark greyish blue
papillae.”

There are two colour morphs, tan and dark greyish-blue, present in both sexes of
Cephalofovea pavimenta (Reid et al. 1995). Distinguishing features of this species
include the absence of a repeated segmental colour pattern (i.e., Y-shaped mid-dorsal
patches), and the flattened (rather than rounded) papillae on the distal half of the male
head structure (Reid et al. 1995).

Distribution and Abundance

Cephalofovea pavimenta is currently known only from Gaanha-bula/Mount
Canobolas, south-west of Orange in the South Eastern Highlands (IBRA Bioregion,
Commonwealth DCCEEW 2025) of New South Wales (NSW). The majority of the
species’ records are within Mount Canobolas State Conservation Area (SCA), with
one record in the neighbouring Crown land of Pinnacle Reserve (R.W. Medd pers.
comm. December 2024). The latter subpopulation is east of, and potentially disjunct
from, the SCA due to habitat modification for forestry (FCNSW 2025) and agriculture
(NSW NPWS 2003), though some small connecting fragments of remnant native forest
appear to persist.

Based on the availability of potential habitat, Cephalofovea pavimenta is considered
likely to occur in most areas of the SCA (Bower 2021). Surveys in other Gaanha-
bula/Mount Canobolas sites neighbouring the SCA and Pinnacle Reserve (including
remnant forest in Canobolas State Forest) have found no other Cephalofovea
pavimenta individuals (R.W. Medd pers. comm. December 2024). However, for velvet
worms “absence can be extraordinarily difficult to prove in apparently suitable habitat
patches within a species’ known range” (New 1995).

The unique habitat of Gaanha-bula, a tall volcanic inselberg in a relatively flat
landscape, suggests that Cephalofovea pavimenta may be a natural narrow-range
endemic (Medd and Bower 2019). Vicariance and past regional extinction with
changing climate may have contributed to its current distribution (Medd and Bower
2019), as has been inferred for other velvet worm species (Smith 2016).
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Extent of occurrence and area of occupancy

The estimates of extent of occurrence (EOO) and area of occupancy (AOQO) for
Cephalofovea pavimenta are both 12 km?2. As recommended by IUCN (2024), EOO is
based on a minimum convex polygon (MCP) enclosing currently known records of the
species, while AOO is based on 2 x 2 km grid cells. In accordance with assessment
guidelines (IUCN 2024), EOO was assessed as equal to AOO because the area of the
MCP (5.7 km?) was smaller than AOO. Records were retrieved from the Atlas of Living
Australia (ALA 2025), R.W. Medd and J.K. Douch in litt. (October 2022), and R.W.
Medd pers. comm. (December 2024). The analysis was undertaken in ArcGIS Pro
(Esri Inc. 2025) and no records were excluded.

Population size

The total population size of Cephalofovea pavimenta is unknown but estimated to be
300-2,200 mature individuals based on surveys for this species and density estimates
inferred from a related species (see below). There is a high degree of uncertainty
around this estimate, which is a consequence of challenging detectability due to the
small size and cryptic microhabitat of Cephalofovea pavimenta; the fact that surveys
have been limited because they are destructive to the species’ habitat (i.e., requiring
rotting logs to be pulled apart); and the inherent constraints of inferences from other
species and environments.

Approximately 119 Cephalofovea pavimenta have been observed or collected
between 1989 and 2024. Of those, ~82 were from the SCA in 2023, and three were
found in Pinnacle Reserve in 2024 (R.W. Medd and J.K. Douch in litt. December 2024).
A preliminary population estimate of ~720 mature individuals was obtained based on
the combined area of the SCA and Pinnacle Reserve (~16 km?) and an inferred
density of 45 individuals/km? derived from the 18 mature individuals collected in 1992
over an estimated area of 0.4 km? (R.W. Medd and J.K. Douch in litt. October 2022).
However, this estimate assumes a uniform density across the species’ distribution,
which is unlikely given that their specific microhabitat requirements are not uniformly
distributed.

From a 1997 study of the allopatric Australian velvet worm Euperipatoides rowelli
(family Peripatopsidae) it is inferred that the density of Cephalofovea pavimenta on
slopes with a south-east aspect could be approximately 2.2 times that on slopes with
a north-west aspect (Barclay et al. 2000a). The aspect of the slope where the
estimated density of Cephalofovea pavimenta was 45 individuals/km? is unknown due
to uncertainty in the coordinates for the 1992 records. Applying a 2.2 multiplier in a
scenario where 45 individuals/km? is the minimum density estimate and including
~6 ha of potential habitat in the neighbouring State Forests (i.e., native forest patches
adjacent to the SCA boundary), results in the maximum of the range for the estimated
population of Cephalofovea pavimenta (~2,178). The minimum of the range (~327) is
obtained by applying the same multiplier to the opposite scenario (i.e., where
45 individuals/km? is the maximum density estimate, and there is no habitat in the
neighbouring State Forests).
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Ecology
Habitat

Velvet worms are highly susceptible to water loss and are therefore commonly
dependent on, or associated with, high humidity microhabitats (New 1995). Typical
habitat for Cephalofovea species is rotting logs and leaf litter (Reid et al. 1995).
Cephalofovea pavimenta is known to occur in forested areas containing logs from
Eucalyptus canobolensis and Eucalyptus dalrympleana (Bower 2021). Cephalofovea
pavimenta may be limited to high-elevation forest remnants where evapotranspiration
is moderated due to lower temperatures and higher precipitation (R.W. Medd and J.K.
Douch in litt. October 2022).

It is inferred that, similar to Euperipatoides rowelli (which also primarily occupies rotting
logs), the fine-scale presence and abundance of Cephalofovea pavimenta may vary
with several environmental factors, such as: log length, volume, relative water content,
and degradation state; slope aspect; the presence of termites (i.e., potential prey); and
shrub cover (Barclay et al. 2000a).

Diet

Velvet worms are predators of other invertebrates (larger velvet worm species also
take small reptiles); they capture prey by ejecting a sticky secretion from their oral
papillae (Read and Hughes 1987). The prey taken by Cephalofovea pavimenta is
unknown, but the size and type of prey is likely to be related to the size of the individual
predator (Read and Hughes 1987). As part of prey ingestion, an individual may also
consume over half of the glue it ejected to capture the prey (Read and Hughes 1987).
In some species, juveniles may only eat the glue ejected by nearby adults during their
first two weeks of life (Barquero-Gonzalez et al. 2019), though juveniles of the
congener Cephalofovea tomahmontis were able to independently kill and eat fruit flies
(Leishman and Eldridge 1990).

Dispersal

Similar to other velvet worms, Cephalofovea pavimenta has limited dispersal ability
due to its slow movement and susceptibility to desiccation (Smith 2016). Movement
speed may only cover 0.6—2 cm/s (Monge-N3jera et al. 1993). It is inferred that like
Euperipatoides rowelli, the dispersal of Cephalofovea pavimenta may be dependent
on microhabitat availability and the frequency of environmental conditions conducive
to dispersal (Barclay et al. 2000b).

In a study of Cephalofovea tomahmontis it was noted that males were predominantly
collected from leaf litter, whereas females were more frequently collected from logs
(Leishman and Eldridge 1990). This observation may indicate that males of
Cephalofovea species are the more exploratory sex and the initial colonisers of new
habitat, as has been suggested for Euperipatoides rowelli (Barclay et al. 2000b). The
dispersal and congregation of Euperipatoides rowelli and Cephalofovea species are
likely aided by the secretion of a pheromone by male individuals (Eliott et al. 1993;
Barclay et al. 2000b).
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Life history

The reproductive ecology of Cephalofovea pavimenta is not well known but may be
similar to that of Cephalofovea tomahmontis. Cephalofovea tomahmontis produces an
average of 17.7 £ 6 (n = 15) offspring over several weeks (data from wild individuals
maintained in culture) and is ovoviviparous (i.e., embryos develop inside eggs within
the female, and at birth the egg membrane quickly breaks to free the young) (Leishman
and Eldridge 1990).

The generation length of Cephalofovea pavimenta is unknown. A number of
Peripatopsis species (endemics to South Africa in the family Peripatopsidae) have a
lifespan of at least six or seven years, and have females that mature at about one year
old before producing their first offspring at about two years old (Manton and Harding
1938). The estimated generation length of Peripatopsis species is ~4 years based on
the average of the sum of the lifespan and age at parturition.

Cultural Significance

The Wiradjuri people are the Traditional Custodians of Gaanha-bula and the
surrounding landscape (Horton 1996). The formation of Gaanha-bula is part of an
Aboriginal Dreaming Story (Uncle Neil Ingram Senior 2022).

This assessment is not intended to be comprehensive of the traditional ecological
knowledge that exists for Cephalofovea pavimenta, or to speak for Aboriginal people.
Aboriginal people have a long history of biocultural knowledge, which comes from
observing and being on Country, and evolves as it is tested, validated, and passed
through generations (Woodward et al. 2020). Aboriginal peoples have cared for
Country for tens of thousands of years (Bowler et al. 2003; Clarkson et al. 2017). There
is traditional ecological knowledge for all plants, animals and fungi connected within
the kinship system (Woodward et al. 2020). Traditional ecological knowledge
referenced in this assessment belongs to the relevant knowledge custodian and has
been referenced in line with the principals of the NSW Indigenous Cultural and
Intellectual Property (ICIP) protocol (Janke and Company 2023).

Threats

The primary threats to the persistence of Cephalofovea pavimenta are adverse fire
regimes and anthropogenic increases in severe fire weather and drought. Other
threats to this species include destructive surveys, the overcollection of individuals,
firewood collection and illegal dumping, feral pigs and exotic plants, timber harvesting,
infrastructure development, and the potential for future mining.

‘High frequency fire resulting in the disruption of life cycle processes in plants and
animals and loss of vegetation structure and composition’, ‘Anthropogenic Climate
Change’, ‘Clearing of native vegetation’, ‘Removal of dead wood and dead trees’,
‘Predation, habitat degradation, competition and disease transmission by Feral
Pigs, Sus scrofa’, ‘Invasion and establishment of Scotch Broom (Cytisus scopatrius)’,
‘Invasion of native plant communities by exotic perennial grasses’, and ‘Loss and
degradation of native plant and animal habitat by invasion of escaped garden plants,
including aquatic plants’, are listed as Key Threatening Processes under the
NSW Biodiversity Conservation Act 2016.
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‘Fire regimes that cause declines in biodiversity’, ‘Loss of climatic habitat caused by
anthropogenic emissions of greenhouse gases’, ‘Land clearance’, ‘Predation, Habitat
Degradation, Competition and Disease Transmission by Feral Pigs’, ‘Loss and
degradation of native plant and animal habitat by invasion of escaped garden plants,
including aquatic plants’, and ‘Novel biota and their impact on biodiversity’ are listed
as Key Threatening Processes under the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999.

Adverse fire regimes

It is inferred that adverse fire regimes contribute to continuing decline in the quality
and area of habitat, and the number of mature individuals, for Cephalofovea pavimenta
(Marsh et al. 2021). This species has been recorded either persisting within, or
recolonising, areas burnt at high severity (Stapleton 2019; R.W. Medd and J.K. Douch
in litt. October 2022). However, frequent destruction of rotting logs by fire (which would
kill any Cephalofovea pavimenta sheltering within) could reduce habitat availability
(and consequently population size) because suitably decayed logs may take decades
to form (Barclay et al. 2000a; Stares et al. 2018). The relationship between
microhabitat occupation and log age is inferred from a 1997 study where
Euperipatoides rowelli were found in ~42% of logs felled >45 years prior to the study,
while being found in only ~10% of logs felled ~25 years prior to the study (Barclay et
al. 2000a).

Although there is a positive relationship between fire severity and the amount of litter
and coarse woody debris deposited (i.e., habitat for Cephalofovea pavimenta may be
created by a fire), the amounts of these fresh deposits are typically less than that
consumed by a fire (Price et al. 2022). Percent consumption of coarse woody debris
and litter by fire is highly variable in eastern Australian forests but tends to be higher
in wildfires (80-100%), compared to prescribed burns (8—87%), with even less of these
fuels typically consumed in cultural burns (Price et al. 2022). Low severity burns
(where understorey, but not canopy is burnt) may leave more unconsumed litter than
higher severity fires (Price et al. 2022). However, low severity burns at high frequency
may reduce invertebrate richness and abundance (York 1999), which could adversely
affect prey availability for Cephalofovea pavimenta.

Historically, high severity fire is thought to have been relatively infrequent in Mount
Canobolas SCA, in part based on moisture retention within the vegetation, as well as
the high elevation, relatively high rainfall, and low evapotranspiration (Hunter 2002;
NSW NPWS 2003). However, fire history records (Table 1) show there were three
extensive wildfires between 1953 and 1982 that affected large areas of Cephalofovea
pavimenta habitat (Central Western Daily 1953; NSW DCCEEW 2025a); these likely
included areas of high severity burns. The most recent extensive wildfire on Gaanha-
bula occurred in 2018 (NSW DCCEEW 2025a) and affected ~76% of the SCA (Table
1), with large areas of medium (partial canopy scorch), high (full canopy scorch/partial
consumption), and extreme (full canopy consumption) fire severity (NSW DCCEEW
2025b).
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Table 1. Wildfires (shaded grey) and other burns on Gaanha-bula that are known, or
inferred, to have occurred within the boundary of Mount Canobolas State Conservation
Area (SCA). Fire extent (NSW DCCEEW 2025a) was intersected with the SCA extent
(NSW DCCEEW 2025c) to estimate the percentage of the SCA affected by fire. Some
fires may not have been recorded, and some inherent inaccuracy in the percent
affected is expected, such as unburnt patches within a given extent (NSW DCCEEW
2025b).

Year Description % SCA affected

2024 Two very small wildfires on the southern boundary. 0.10

2018 Extensive wildfire with surface and near surface fuels consumed. 75.67
Only the south-west corner and eastern boundary were not burnt.

2015 Very small wildfire in the north-east section. Surface and near 0.00001
surface fuels consumed.

2011 Small wildfire in the north-west arm. Elevated fuels consumed (no | 0.36
canopy scorch).

2010 Prescribed burn on part of the northern boundary. 1.28

2008 Prescribed burn along the eastern boundary. 2.89

2007 Prescribed burns along eastern boundary and near the summit. 1.44

2003/04 Very small wildfire on Towac Way (southern part of SCA). 0.03

2003/04 Prescribed burn in the south-west corner. 12.58

2002/03 Prescribed burns in parts of the north-west arm, summit, and 5.33

southern boundary.

1992/93 Prescribed burns in part of the north-west arm, and along the 3.30
western boundary.

1991/92 Prescribed burns in part of the south-west corner, and along part 10.21
of the northern boundary.

1987/88 Prescribed burns in part of the south-east and north-east corners. | 1.96

1986/87 Prescribed burns in the south-east corner and along the eastern 6.14

boundary.

1985 Extensive wildfire in Canobolas Sate Forest, which also burnt part | 7.42
of the SCA along its southern boundary.

1982 Extensive wildfire; only the southern and eastern boundaries of 66.20
the SCA were not burnt.

1967 Extensive wildfire in the northern section of the SCA (NSW NPWS | 25.86
2003).

1953 Wildfire “on a mile front on the eastern and northern slopes of | Unknown

Mount Canobolas on both sides of the road just above the lookout”
(Central Western Daily 1953).

1940s & Land holders conducted annual low intensity burns on Gaanha- NA
1950s bula to maintain fresh feed for their stock (NSW NPWS 2003).
1842 “By letters to-day from my son at Connobolas [Mount Unknown

Canobolas]...The whole mountains are scorched and red, and the
grass much injured” (Hood 1843).
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Year Description % SCA affected

NA Traditional burns were conducted by Aboriginal people to manage | NA
the vegetation on Gaanha-bula for food and medicine (Uncle Neil
Ingram Senior 2022).

Anthropogenic increases in severe fire weather and drought

There is an inferred continuing decline in the quality and area of habitat for
Cephalofovea pavimenta arising from changes in climate caused by anthropogenic
greenhouse gas emissions. Time spent in drought is projected, with medium
confidence', to increase over the course of the century in the region in which
Cephalofovea pavimenta occurs (Ekstrom et al. 2015). Additionally, declines in relative
humidity, and increases in potential evapotranspiration are projected in this region for
the late part of the century (Ekstrom et al. 2015). These changes may decrease the
availability of high humidity microhabitats for Cephalofovea pavimenta and contribute
to an increased risk of fire. The extensive 2018 wildfire on Gaanha-bula (Table 1)
occurred during the 2017-19 drought, which had the lowest recorded three-year
rainfall totals for NSW to date (Commonwealth of Australia 2020).

Cephalofovea pavimenta occupies the highest elevations within its range and is
unlikely to be able to migrate in response to climate change. Climate projections for
both the near (2020-2039) and far (2080-2099) future indicate that there will be a
decrease in mean annual rainfall at the summit of Gaanha-bula (magnitude dependent
on emissions scenario, Table 2, NSW Government 2026). The combination of less
rainfall, increasing evapotranspiration associated with rising temperatures, and a
marginal increase in the number of severe fire weather days per year (Table 2) may
increase the likelihood of frequent fires where Cephalofovea pavimenta occurs.
Changes in rates of unplanned ignitions (arson, accidents, lightning strikes) will also
influence future fire regimes. The inferred adverse effects of frequent fires are
described in the previous section.

Table 2. Projected direction and magnitude of future change in the mean annual
rainfall and number of severe fire weather days (forest fire danger index above 50) per
year at the summit of Gaanha-bula, relative to a baseline of average climate between
1990-2009, for low (SSP1-2.6) and high (SSP3-7.0) emissions scenarios (NSW
Government 2026).

Period Emissions Change in mean annual Change in severe fire weather
scenario rainfall days
low -1.47% +0.07

2020-2039 high -3.91% +0.03
low -10.00% +0.10

2080-2099 high 15.66% +0.35

Destructive surveys and overcollection of individuals

Habitat for Cephalofovea pavimenta is reduced by surveys for this species that involve
pulling apart rotting logs. The structure and moisture content of the logs is modified by

' Confidence is a qualitative expression based on the type, amount, quality and consistency of evidence (which
can be process understanding, theory, model output, or expert judgment); as well as the degree of agreement
amongst the different lines of evidence (IPCC 2013; Ekstrém et al. 2015).
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these actions, thereby potentially reducing or exterminating Cephalofovea pavimenta
that were using this microhabitat, and likely rendering it unsuitable for future habitation.
In addition, there is high interest in the collection of this species (J. Fry pers. comm.
February 2026), which may contribute to some loss of individuals from the population
(the frequency and magnitude of this is unknown).

Firewood collection and illeqal dumping

There is an inferred continuing decline in habitat quality for Cephalofovea pavimenta
due to the illegal collection of firewood (i.e., the species’ habitat) that may occur around
the Federal Falls campground. lllegal dumping of rubbish and garden refuse has also
been observed in the SCA (R.W. Medd pers. obs. April 2022) and may smother
patches of Cephalofovea pavimenta habitat or introduce exotic plants.

Feral pigs and exotic plants

The introduction and spread of exotic plants via recreational activities, illegal dumping,
and feral pigs contributes to an inferred continuing decline in habitat quality and area
for Cephalofovea pavimenta. Species identified as priority weeds in Mount Canobolas
SCA include: Cytisus scoparius subsp. scoparius, Eragrostis curvula, Hypericum
perforatum, Nassella neesiana, Nassella trichotoma, exotic Rubus spp., Salix fragilis,
and Ulex europaeus (DPIE 2019a). Exotic plants may reduce the diversity of flora
present in an area and consequently affect the abundance and/or diversity of prey
available for Cephalofovea pavimenta (Koricheva et al. 2000; Ebeling et al. 2020).
Pigs also disturb ground covers and soil (Betts 2021), which facilitates the spread of
exotic plants (DPIE 2019a) and adversely affects the leaf litter habitat for
Cephalofovea pavimenta.

Timber harvesting

There is a potential continuing decline in habitat quality for Cephalofovea pavimenta
in the forestry areas neighbouring Mount Canobolas SCA (i.e., Canobolas State Forest
and Glenwood State Forest). Repeated harvesting of State Forests may render them
poor quality habitats for Cephalofovea pavimenta through disturbance or removal of
decaying logs and leaf litter. However, it is unknown whether these adverse effects
may be offset by the potential input of new habitat, depending on plantation practices
(Bonham et al. 2002; Stares et al. 2018). Moreover, the occurrence of Cephalofovea
pavimenta in the State Forests is uncertain. Some other velvet worm species can
persist in eucalypt and softwood plantations (Bonham et al. 2002), and modified or
disturbed forested urban areas (Barrett et al. 2016). Other species appear to be
sensitive to forestry, like the giant velvet worm (Tasmanipatus barretti) in Tasmania,
which was not found in plantations despite their presence in adjoining native forest
(Mesibov 2001 in Fox et al. 2004).

There are varying degrees of modification and disturbance to potential habitat for
Cephalofovea pavimenta in Canobolas State Forest and Glenwood State Forest.
These State Forests were gazetted over a number of years, beginning in 1948 (NSW
Government 1948). They are predominantly softwood plantations, which are managed
“to maximise sustainable timber production on a continuing and cyclical basis” (State
Forests of NSW 1999; FCNSW 2025). However, there are areas of native forest (Zone
2 special management and Zone 4 general management) in Canobolas State Forest
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adjacent to parts of the southern and western boundary of the SCA (State Forests of
NSW 1999; FCNSW 2025). These zones may be more likely to provide habitat for
Cephalofovea pavimenta than the surrounding plantations (albeit also subject to the
other threats described for this species). They are unlikely to be subjected to native
timber harvesting in the future (D. Watt pers. comm. April 2026).

Infrastructure development

There is an inferred continuing decline in habitat quality for Cephalofovea pavimenta
associated with infrastructure developments on Gaanha-bula. Areas with modified
ground-cover, such as roads and trails, may act as obstacles or barriers to the
movement of Cephalofovea pavimenta, potentially fragmenting the population (Swart
et al. 2019). An extensive network of mountain bike tracks was proposed in Mount
Canobolas SCA (Dirt Art 2021). In Canobolas State Forest (where the occurrence of
Cephalofovea pavimenta is uncertain), there is a proposed wind farm, which would
require new access tracks and ancillary infrastructure (Umwelt 2025).

Potential for future mining

A review in 2025 recommended that the reserve on Gaanha-bula remain an SCA
because there is a current title for the exploration of metallic minerals (NSW OEH
2014; NSW DCCEEW 2025d). As such, there is future potential for mining to occur in
the SCA, which would likely adversely affect the habitat of Cephalofovea pavimenta.

Threat-defined Locations

Cephalofovea pavimenta occurs in one threat-defined location based on the most
serious plausible threat of adverse fire regimes (detailed in a previous section), which
may occur simultaneously across the species’ very highly restricted geographic
distribution.

Assessment against IUCN Red List criteria

For this assessment it is considered that the survey of Cephalofovea pavimenta has
been adequate and there is sufficient scientific evidence to support the listing
outcome.

Overall assessment outcome

Cephalofovea pavimenta was found to be eligible for listing as Critically Endangered
under IUCN Criteria B1ab(iii,v).
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Criterion A Population size reduction

A. Population size reduction. Population reduction (measured over the longer of 10 years or 3 generations) based on any of A1 to A4

_ Endangered Vulnerable

Al = 00% = 70% = 50%

A2, A3 & A4 = B0% = 50% = 30%

A1 Population reduction observed, estimated, inferred, or suspected in (a) direct observation [except A3]
understood AND have ceased.

the past where the causes of the reduction are clearly reversible AND (b) an index of abundance
appropriate to the taxon

A2 Population reduction observed, estimated, inferred, or suspected in the

) (c) a decline in area of occupancy
past where the causes of reduction may not have ceased OR may not be

(ADQ), extent of occurrence

understood OR may not be reversible. :rfs‘?)(;;nl (EOO) and/or habitat quality
A3 Population reduction projected, inferred or suspected to be met in the fof{owr'ng: (d) actual or potential levels of
future (up to a maximum of 100 years) [(a) cannot be used for A3]. [ exploitation

A4 An observed, estimated, inferred, projected or suspected population (e) effects of introduced taxa,
reduction where the time period must include both the past and the future hybridization, pathogens,
(up toa max. of 100 years in future), and where the causes of reductionmay | pollutants, competitors or
net have ceased OR may not be understood OR may not be reversible. parasites.

Outcome
Cephalofovea pavimenta is considered Data Deficient under Criterion A.

Population reductions

There are insufficient time series data, or understanding of habitat occupancy, to
assess population reduction in Cephalofovea pavimenta.

Criterion B Geographic range

B. G:eographic range in the form of either B1 (extent of occurrence) AND/OR B2 (area of occupancy)

_ Endangered Vulnerable

B1. Extent of occurrence (EQQ) < 100 km? < 5,000 km? < 20,000 km?
B2. Area of occupancy (AQO) < 10 km? < 500 km? < 2,000 km?

AND at least 2 of the following 3 conditions:
(a) Severely fragmented OR Number of locations =] =5 =10

(b) Continuing decline observed, estimated, inferred or projected in any of: (i) extent of occurrence; (i) area of occupancy; (iii) area,
extent and/or quality of habitat; (iv) number of locations or subpopulations; (v) number of mature individuals

(c) Extreme fluctuations in any of: (i) extent of occurrence; (i) area of occupancy; (i) number of locations or subpopulations; (iv) number
of mature individuals

Outcome

Cephalofovea pavimenta is eligible for listing as Critically Endangered under Criteria
B1abiii,v).

EOQQ and AOO

The EOO and AOO for Cephalofovea pavimenta is 12 km?, calculated according to
the methods recommended by IUCN (2024).

Number of threat-defined locations

Cephalofovea pavimenta occurs in one threat-defined location based on the most
serious plausible threat of adverse fire regimes, which may occur simultaneously
across the species’ very highly restricted geographic distribution.
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Severely fragmented

The distribution of Cephalofovea pavimenta meets the IUCN (2024) definition of
severely fragmented “that most of its individuals are found in small and relatively
isolated subpopulations”. This species has limited dispersal ability and is isolated in
1-2 subpopulations. These subpopulations are facing an extremely high risk of
extinction in the immediate future due to the very highly restricted geographic
distribution and inferred continuing declines in the quality and area of habitat, and
number of mature individuals.

Continuing decline

It is inferred that removal of woody debris, adverse fire regimes, destructive surveys,
and the overcollection of individuals contribute to continuing declines in the quality and
area of habitat, and number of mature individuals, for Cephalofovea pavimenta. There
are additional inferred continuing declines in the quality and/or area of habitat for this
species arising from anthropogenic increases in severe fire weather and drought,
firewood collection, illegal dumping, the activities of feral pigs and spread of exotic
plants, and infrastructure development (see details in the ‘Threats’ section).

Extreme fluctuations

It is unknown whether Cephalofovea pavimenta undergoes extreme fluctuations in
geographic distribution, number of locations or subpopulations, or number of mature
individuals.

Conclusion

Cephalofovea pavimenta is eligible to be listed as Critically Endangered under
Criterion B because: 1) it has a very highly restricted geographic distribution with an
estimated EOO of 12 km?; 2) its distribution is severely fragmented; 3) it occupies one
threat-defined location; 4) there are inferred continuing declines in the number of
mature individuals and in the quality and/or area of habitat.

Criterion C Small population size and decline

C. Small population size and decline

_ Endangered Vulnerable

Number of mature individuals < 250 < 2,500 < 10,000
AND at least one of C1 or C2

C1. An observed, estimated or projected continuing decline 25%1n 3 years or 20%in 3 years or 10%in 10 years or
of at least (up to a max. of 100 years in future): 1 generation 2 generations 3 generations
P : yea . (whichever is longer) {whichever is longer) {whichever is longer)
C2. An observed, estimated, projected or inferred continuing
decline AND at least 1 of the following 3 conditions:
(a) (i) Number of mature individuals in each subpopulation =50 < 250 < 1,000
(i) % of mature individuals in one subpopulation = 90-100% 95-100% 100%

(b) Extreme fluctuations in the number of mature individuals

Outcome

Cephalofovea pavimenta is eligible for listing as Endangered under Criteria C2a(ii).
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Number of mature individuals

The total population size of Cephalofovea pavimenta is unknown but estimated to be
300-2,200 mature individuals, though there is a high degree of uncertainty around this
estimate.

Continuing decline

There is an inferred continuing decline in the number of mature individuals of
Cephalofovea pavimenta due to adverse fire regimes, destructive surveys, and the
overcollection of individuals (see details in the ‘Threats’ section).

Mature individuals in each subpopulation

The largest subpopulation of Cephalofovea pavimenta is in Mount Canobolas SCA,
with an estimated 300—-2,090 mature individuals. The minimum estimate is based on
the method used to estimate the total population size (detailed in the ‘Abundance’
section). The maximum estimate is based on the SCA containing 96% of the
population (see below). This assumes that all occurrences within the SCA (and
potentially the adjacent native forest patches in the neighbouring State Forests)
comprise a single subpopulation and Pinnacle Reserve contains a separate
subpopulation.

% of mature individuals in a single subpopulation

Approximately 96% of Cephalofovea pavimenta individuals found in the surveys
undertaken in 2023/2024 were found in the SCA (R.W. Medd and J.K. Douch in litt.
December 2024). Alternatively, if Pinnacle Reserve is not a separate subpopulation,
100% of the species occurs in one subpopulation.

Extreme fluctuations

It is unknown whether Cephalofovea pavimenta undergoes extreme fluctuations in the
number of mature individuals.

Conclusion

Cephalofovea pavimenta is eligible to be listed as Endangered under Criterion C
because 1) it is estimated to have a low number of mature individuals; 2) there is an
inferred continuing decline in the number of mature individuals; and 3) 96-100% of
mature individuals occur in one subpopulation.

Criterion D Very small or restricted population

D. Very small or restricted population

_ Endangered Vulnerable

D. Number of mature individuals <50 <250 D1. < 1,000

D2. Only applies to the VU category
Restricted area of occupancy or number of locations with
a plausible future threat that could drive the taxon to CR
or EX in a very short time.

D2. typically:
AOO < 20 km? or
number of locations = 5

Outcome

Cephalofovea pavimenta is eligible for listing as Vulnerable under Criteria D1+2.
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Number of mature individuals

The total estimated population size of Cephalofovea pavimenta is 300—2,200 mature
individuals, which meets the threshold of <1,000 under the recommended
precautionary approach (IUCN 2024).

Risk of future extinction in a very short amount of time (D2)

Cephalofovea pavimenta occurs at one threat-defined location and has an estimated
AOO of 12 km2. Adverse fire regimes, exacerbated by projected anthropogenic
increases in severe fire weather and drought, could rapidly destroy habitat and drive
this species to extinction.

Criterion E Quantitative Analysis

E. Quantitative Analysis

_ Endangered Vulnerable

=50%in 10yearsor3 =20%in 20 yearsor5
generations, whichever generations, whichever
is longer (100 years is longer (100 years
max.) max.)

Indicating the probability of extinction in the wild to be: = 10% in 100 years

Outcome
Cephalofovea pavimenta is considered Data Deficient under Criterion E.

Probability of extinction

There are insufficient data to undertake a quantitative analysis to determine the
extinction probability of Cephalofovea pavimenta.

Conservation and Management Actions

Cephalofovea pavimenta is currently not listed on the NSW Biodiversity Conservation
Act 2016. Following publication of a Final Determination by the NSW Threatened
Species Scientific Committee, a conservation strategy will be developed by the NSW
Department of Climate Change, Energy, the Environment and Water.

Actions in the Mount Canobolas State Conservation Area Plan of Management (DPIE
2019b) that may be relevant to the management of Cephalofovea pavimenta (subject
to environmental impact assessments and approvals), include: protecting natural
vegetation; minimising impacts to habitat features; implementing pest animal and
weed programs; ensuring the fire management strategy for the park includes the
maintenance of natural and cultural values; supporting research on the impacts of
climate change on the values of the park; and providing appropriate interpretive
signage to help park visitors experience and enjoy the park in a safe and sustainable
way.
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APPENDIX 1

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

Overall Assessment Outcome:

Cephalofovea pavimenta was found to be Critically Endangered under Clause
4.3(a)(d)(e i,iii).

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 size,
species 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,
) | an index of abundance appropriate to the taxon,

) | a decline in the geographic distribution or habitat quality,
(d) | the actual or potential levels of exploitation of the species,

) | 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 Clause 4.3(a)(d)(e i,iii)

The geographic distribution of the species is:

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

(i) \ an index of abundance appropriate to the taxon,
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(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: Endangered under Clause 4.4(b)(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

(i) | at least one of the following applies:

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

is:

() for critically endangered species | extremely low, or
(1) | 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: Vulnerable under Clause 4.5(c)

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.
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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 species extremely high, or
(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: Vulnerable under Clause 4.7

For vulnerable
species,

the geographic distribution of the species or the number of
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.
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