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Asterolasia beckersii Orme & Duretto (Rutaceae)
Distribution: Endemicto NSW

Current EPBC Act Status: Not listed

Current NSW BC Act Status: Endangered

Proposed change foralignment: Liston EPBC Act as Critically Endangered and upgrade to Critically
Endangered onthe NSW Biodiversity Conservation Act.

Conservation Advice: Asterolasia beckersii

Summary of Conservation Assessment

Asterolasia beckersiiwas found to be eligiblefor listing as Critically Endangered under Criterion C2a(ii).
The main reasons for this species beingeligible are i) ithas a very small number of mature individuals
(approximately 200) which falls below the threshold for Critically Endangered (<250); ii) continuing
declines are inferred due to the presence of ongoing threats, from habitat disturbance by logging,
weeds, feral and native herbivores and observed declines in the number of mature individuals at
Dungowan Dam, Back River Nature Reserve and Tuggolo Creek Nature Reserve/Tuggolo State Forest.
Thereislimited to norecruitment occurringin any of these areas, and thisis believedto be a result of
inappropriate fireregimes (too infrequentfire). This has resultedin the total loss of the above ground
plants at Back River Nature Reserve population, although a soil seed bank may remain; andiii) 94% of
mature individuals occur a single population (Tuggolo) falling under the threshold for Critically
Endangered (90-100% of mature individuals in a single population).

Description and Taxonomy

Asterolasia beckersii was formerly known as Asterolosia sp. ‘Dungowan Creek’ Beckers. A. beckersii
was described by Orme and Duretto (2017) as “Erect shrub to 3 m tall. Stems with a dense stellate
indumentum, stellae rusty to orange-brownin colour. Leaves mostly shortly petiolate; petiole (0.5—
)1.5-5.5(—9.5) mm long; laminaoblanceolate to obovate or elliptic, (6-)15-45(—55) mm long, (4-)6—
16(—22) mm wide, apex obtuse orrounded, base cuneate to obtuse, margins entire, undulate;
abaxial surface with densely overlapping hyaline stellate hairs, stellae 0.35-0.75 mm diameter, with
largerrusty coloured rays; adaxial surface with ashortindumentum of hyaline stellate hairs, stellae
13-25 per mmz2, 0.2-0.3 mm diameter. Inflorescence aterminal (occasionally axillary) umbel of 1-3
flowers, usually with one ortwo flowers opening at one time, occasionally with 3flowers open at
once; pedicel 5-8(—10) mm longin flower, lengthening slightly as fruit develops. Calyx
inconspicuous. Petals 6-=7 mm long, cream to white; abaxial surface with hyaline stellate hairs, rays
free; adaxial surface glabrous. Stamens: filaments glabrous; anthers 1.2-2.0 mm long. Carpels 5;
ovary densely hairy with coarse stellate hairs; style glabrous. Cocciwith stellate hairsin 2 layers, a
lower obscured layer of smaller hairs with an upperlayer of larger rusty coloured hairs; cocci beaked
to 2.5-3.5 mm long. Seed 2.0-2.5 mm long, dark grey-brown, glabrous, reniform.”

Distribution and Abundance

The NSW ScientificCommittee (2004) state that “Asterolasia sp. 'Dungowan Creek' (Beckers s.n. 25
Oct 1995) is only known from a single population near Tamworth. Thislocationis not currently
withinaconservation reserve butis withinarestricted-access area. Targeted surveysinthe
Tamworth area have failed tolocate any additional populations of the species.” Additionally, they
noted that “When first collected in 1995, the total population comprised sevenindividuals. Recent
searchesindicate that only two plants now remain.”



Asterolasia beckersii is currently known from two to three populations; the original population along
Dungowan Creek, downstream from Dungowan Dam, and c. 15 kmto the South East at a second
large population comprising plantsin both Tuggolo Creek Nature Reserve and Tuggolo State Forest
discoveredin 2007 (Copeland 2007, Eco Logical Australia2017). Both populations are comprised of a
series of smaller patches of individual plants consisting of between 1and 131 individuals per patch,
with each patch occurring within akilometre of other patches. An additional population had been
discoveredin 2006 in Back River Nature Reserve, c. 13km SW of the Dungowan Dam population
(Copeland 2006a), however, asurvey of all three sub-populationsinJanuary 2017, (Eco Logical
Australia 2017) failedtofind any plantsinthe area of Back River Nature Reserve, even where plants
had previously been located. Whilethe species may persistin the soil seed bank, there may
currently be only two extant sub-populations containing mature A. beckersiiindividuals.

Only 0.7% (2 mature individuals and 0 juveniles) of the known plants occur within a protected area
(Tuggolo Creek Nature Reserve), while some 4.6% (11 mature individuals and 2 juveniles) of the
population occuron freehold around Dungowan Creek, and the remaining 94.6%, (183 mature
individuals and 82 juveniles) occurin Tuggolo State Forest (Eco Logical Australia 2017).

The three populations (including the Back River NR soil seed bank) are likelyto represent two to
three locations as the most plausiblethreatto all three is the combination of the occurrence of a fire
and subsequent browsing of seedlings by herbivores preventing orreducing post-fire recruitment or
alternatively along-term lack of fire. Since all three populations are isolated by >10 km with a mosaic
of cleared land and State Forest plantations and more natural bushland in between, none of them
are likely to be impacted by the same fire. The recent 2019/2020 fires were estimated to have burnt
some 36% of the distribution of the species (Auld etal. 2020) and two sites (Back River NR,
Dungowan Dam area) supportingthe interpretation that there are two or three locations.

The extent of occurrence (EOO) for A. beckersii was calculated by fitting a convex hull polygon
around all records of the species from the mostrecentsurveys (i.e. excludingthe Back River NRsub -
population), as per IUCN guidelines (IUCN 2017), and was estimated to be 26 km?. Area of occupancy
was calculated using 2x 2 kmgrids, as per IUCN guidelines (IUCN 2017), and was calculated to be 20
kmZ2. Assuming the Back River Nature Reserve population persistsin the soil seed bank an upper EOO
and AOO would equal 90 km?and 24 km?, respectively. Based on these estimates Asterolasia
beckersii has a very highly restricted extent of occurrence and a highly restricted area of occupancy
underboth bestand upper estimates.

Currently there are 196 mature individuals known to exist, based on total counts, and a further 84
juvenileplants spread across the two extant populations at Dungowan Creek and Tuggolo (Eco
Logical Australia 2017). There are 11 mature plantsand two juveniles at Dungowan Creek, while the
Tuggolo population consists of 185 mature individuals (~94 % of all mature plants) and 82 juveniles.
No plants were found in Back River NR during the most recent surveys ( Eco Logical Australia 2017).

The change in population size estimates of Asterolasia beckersiisince it was first listed as
Endangered (NSW Scientific Committee 2004) is primarily aconsequence of the discovery of further
populations and targeted surveys locating previously unrecorded plants. Possible declines have been
observedinthe Dungowan Dam population, where 11 mature plants and 2 juveniles were recorded
duringthe most recentsurveys (Eco Logical Australia 2017), while 19 plants (mature and juvenile
plants were not distinguished from one another during the surveysin which these plants were
recorded) were recorded in 2006 (Copeland 2006b). The Back River Nature Reserve population was
estimated to previously be 20plants (Copeland 2006b), but no plants could be located inthisareain
arecentsurvey (Eco Logical Australia 2017). Within Tuggolo Creek Nature Reserve, 24 plants (itis
unclearwhat proportion were mature orjuvenile) were recorded in 2007 (Copeland 2007) but only 2
plants (both mature individuals) could be located duringthe mostrece nt surveys (Eco Logical



Australia2017). The cause for thisdecline is apparent senescence of older plants and alack of
recruitmenttoreplace them (Eco Logical Australia 2017). A considerable proportion of the
populationinthe Tuggolo SF State Forestis comprised of juvenile individuals (44.8%), suggesting
some prior or ongoing recruitment.

Any total populationreduction orchange is difficult to assess due to the fact that previous
population estimates were not conducted inthe same targeted manneras the most recentsurvey
which current estimates are based on. The loss of above ground plants may represent senescence of
olderindividuals (e.g. following a post-fire recruitmentin the past) and it is not knownif such losses
represent natural fluctuations in Asterolasia beckersiior actual decline. If fire is afactor promoting
recruitmentinthe species (as has been suggested by Copeland (2016), and as occurs in other species
of Asterolasia, Auld et al. (2000), Mackenzie et al. (2016)) then an absence of fire may be limiting
recruitmentand preventing the replenishment of senescing populations. The fire history (including
historicwildfire and prescribed burn records) at the sites where A. beckersii occurs shows that fire
has been absentwithinthese areas for quite some time (OEH Fire History Layers 2017). However,
such records may notbe complete as notall fires are recorded. The 2019/2020 fires burnt
approximately athird of known sites (Auld etal. 2020), including twosites (Back River NRand
Dungowan Dam area). There isno evidence to suggest thatfire is naturally absent from this
landscape for such long periods of time, suggesting the observed plant declines, whilst a part of
fluctuationsin above ground plantnumbers, may be exacerbated by along-term lack of fire. The
speciesis, therefore, considered to be undergoing continuing declines as all above ground
individuals of at least one sub-population has been lost and declines have been documented at both
the Dungowan Creek population and the Tuggolo Creek Nature Reserve portion of the Tuggolo
SF/Tuggolo Creek NR population. Furthermore, while the causes of these declines are not fully
understood, as a precautionary approach they should be considered ongoing.

Ecology

Asterolasia beckersii has been recorded as associated with the riparian zone, largely based on the
original records of this species all occurring along Dungowan Creek, downstream of Dungowan Dam
(where the geology is comprised of metasediments). Recent surveys have found occurrences of the
species less tightly associated with the riparian zone, although all records occur within c. 150 metres
of watercourses and there are occurrences on granite substrates. The Dungowan Dam population
occurs largely in Casuarina cunninghamia dominated vegetation, while the Tuggolo population
mainly occursin vegetation dominated by Eucalypts, particularly Eucalyptus obliqua and Eucalyptus
nobilis. Site records are found between altitudes of 690 m to 1190 m.

Speciesinthe Asterolasia genustendto be pollinated by beetles and occasionally flies and bees
(Auld 2001). Seed dispersalisinitially ballisticwith secondary dispersal viamyrmecochory (Auld
2001). Relatively short distance dispersal and pollen transfer are likely to make the species more
susceptibleto population fragmentation. Asterolasia like many Australian Rutaceae have
physiologically dormant seeds (Martyn et al. 2009) and many are obligate seeders which rely on soil -
stored seed banks for post-fire regeneration (Auld et al. 2000). In Asterolasia elegans, annual seed
production was divided into dormant and non-dormant fractions, with the dormantfraction forming
a long-lived persistent soil seedbank while the non-dormant fraction may decay away overtime or
germinate if the right cues occur (Auld et al. 2000). Germination in Rutaceae, in fire-prone habitats
of eastern Australia, may be promoted by fire-related factors such as heat and smoke or their
interaction (Mackenzie et al. 2016). The seed ecology of Asterolasia beckersiiis currently unknown.
Low levels of seed fill observed in threatened Rutaceae has been proposed as a contributing factor
to the threat status of those species (Martyn et al. 2009). Generation length is unknown for
Asterolasia beckersii.



The population structure of Asterolasia beckersiivaries between populations. Both the Dungowan
Creek population and the Tuggolo Creek NR portion of the Tuggolo population had aging to
senescing plants with limited recruitment (few to no juvenile individuals observed) (Eco Logical
Australia 2017), suggesting thatthe declines observed in both these areas (although the Dungowan
Creek population has now beenburntin 2019/2020 fires). No above ground plants were present at
the Back River NR site and, presumably, only soil stored seeds would remain, although this site has
beenburntinthe 2019/2020 fire season. The absence of any plants duringthe recent surveys
suggests thatthere has been no successful recruitment since it was last surveyed in 2006 ( Eco
Logical Australia 2017). The Tuggolo State Forestisthe onlyarea where recruitmentappearsto be
ongoing, with a more balanced ratio of mature to juvenile individuals (183to 82). This level of
recruitment may be sufficient to maintain the population, atleastin the shortterm. Recruitment
may be linked to disturbance, with Eco Logical Australia (2017) observing higherlevels of
disturbance tended to coincide with higherlevels of recruitmentin Tuggolo State Forest where the
plants were growing around a log dump that appearedto have been burnt 5-10 years previously
(Eco Logical Australia2017) andin areasthat had beenloggedinthe last 10 years. Fire may be a key
disturbance that promotes recruitmentin A. beckersii, however, only one of the sites where the
speciesoccurs has been subjected to a fire inthe last 10 years (L. Copeland pers. comm. 2016, OEH
Fire History Layers 2017), although the othertwo site shave now been burntinthe 2019/2020 fires.

Threats

The NSW Scientific Committee (2004) states that “The speciesisthreatened by environmental and
demographicstochasticity due toits extremely small populationsize, in addition to damage by Feral
Pigs Sus scrofa.”

In addition, substantial tracts of potential suitable habitat forthe speciesinthisareahave been
converted tofarmland. Otherthreats that may have been presentinthe pastinclude inappropriate
fire regimes (particularly too infrequent fire). There were no recorded fires in the vicinity of any of
the populationsin 2017 (OEH Fire History Layers 2017). However, two sites were burntin the
2019/2020 fires based on predictive fire mapping. Auld etal (2019) suggest that thereisa risk to
recovery of A. beckersii afterthe 2019/2020 firesbased on alarge proportion of the speciesis now
likely to be presentasjuvenile plants (post-fire seedlings) and is at risk of a future fire occurring
before these plants can mature and replenish the soil seed bank. There is the additional threat of
post-fire seedlings beings lost to herbivores (see below).

Currentthreatsto the speciesstillinclude environmental and demographic stochasticity. Disturbance
by feral pigs (Sus scrofa) remains a threat and has been observed at both extant populations, while
browsing by herbivores(feral deer or native macropods) has been proposedas the most serious short-
termthreat (Eco Logical Australia 2017). Some plants suffered extensive browsing damage, while the
majority of plants in the westernmost patch of the Tuggolo population had at least some of their
growing tips browsed (Eco Logical Australia 2017).

Logging in Tuggolo State Forest is also likely to result in the physical damage and clearing of some
individuals. Competition with weeds such as Blackberry and Madeira Cherry also posesathreatto the
species (Eco Logical Australia 2017).

The lack of recruitment in combination with the senescence of mature plants representsalong-term
threatto the population, and this has been linked to alack of disturbance orfiresto promote
germination fromthe seed bank (Eco Logical Australia 2017). It is not known how long seeds remain
dormantorviable inthe soil seed bank, although they are assumedto be relatively long lived. Where
there has been no disturbance orfire fordecades, even the soil seed bank may decline significantly.



Assessment against IUCN Red List criteria

For thisassessmentitis considered that the survey of Asterolasia beckersiihas been adequate and
there is sufficient scientificevidenceto support the listing outcome.

Criterion A Population Size reduction

Assessment Outcome: Data Deficient.

Justification: While Asterolasia beckersii does appear to have undergone areduction and two of the
three sub-populations have experienced documented declinesin the last 11 years, itis currently not
known how much of thisis natural fluctuations and how much a true decline.

Criterion B Geographicrange

Assessment Qutcome: Endangered via Blab(iv),(v).

Justification: Both the upperandlower extent of occurrence (EOO) estimates, 90 km?2 and 26 km?,
respectively, (based onaconvex hull polygon fitted around all verified records as per IUCN
Guidelines[2017]) fall underthe threshold for Critically Endangered (<100km?).

In addition to these thresholds, atleast two of three other conditions must be met. These conditions
are:

a) The speciesisconsideredtobe severely fragmented orthereis 1 (CR), <5 (EN) or <10 (VU)
locations.

Assessment Outcome: Sub criterion metat Endangered threshold.

Justification: There are two to three locations based on the most serious plausiblethreats
of environmentaland demographicstochasticity in small populations ortoo infrequent
fire.

b) Continuingdecline observed, estimated, inferred or projectedin any of: (i) extent of
occurrence; (ii) area of occupancy; (iii) area, extentand/or quality of habitat; (iv) number of
locations orsubpopulations; (v) number of mature individuals

Assessment Qutcome: Sub criterion met foriii, ivandv.

Justification: Continuing declines are inferredinthe (iii) area, extentand/or quality of
habitat (iv) number of locations and populations and (v) number of mature individuals.
Thisis due to ongoing declinein the quality of habitat for A. beckersii with threats across
much of its current distribution. These threatsinclude: damage by feral pigs (Sus scrofa)
and excessive browsing by feral deer and possibly wallabies are reported as the current
most serious plausible threat, evidence of growingtips having been browsed observed at
all sites; logging activities in State Forests that may resultin damage to plantsand lead to
competition with weeds such as Blackberry and Madeira Cherry. Additionally, the lack of
ongoingrecruitmentat 2/3 sitesand declinesin above ground plants, (i.e. the Dungowan
Creek populationinwhich the population declined by 31% over 11 years due to senescing
mature individuals; Back River NR population wherethere was a decline of 100% of the
mature individuals and only asoil seed-bank s likely to remain; and the Tuggolo Creek NR
site where there was adecline of some 92% of the population due to senescing mature
individuals combined with no new recruitment) are believed to be a result of too
infrequentfire. There is now also the risk to post-fire recovery at two sites (Dungowan
Creek and Back River NR) from herbivores and a future fire before plants have had time to
matures and replenish theirsoil seed banks.

c) Extreme fluctuations.

Assessment Qutcome: Data Deficient
Justification: Itis currently unknown if A. beckersiiundergoes extreme fluctuations.




Criterion C Small population size and decline
Assessment Outcome: Critically Endangered via C2a(ii)
Justification: Based on total counts of the three known populations, the estimated number of
mature individuals (196) falls below the threshold for Critically Endangered (<250 mature
individuals).
At leastone of two additional conditions must be met. These are:
C1. An observed, estimated or projected continuing decline of atleast (up to a max. of 100 years
infuture).
Assessment Outcome: Sub criterion not met
Justification: While afuture decline is considered likely there is insufficient datato
guantify such a decline.
C2. An observed, estimated, projected orinferred continuing decline
Assessment Qutcome: Sub criterion met
Justification:
Continuingdeclines are inferred due to the threats occurring across much of the species’
currentdistribution. Thesethreatsinclude: damage by feral pigs (Sus scrofa)and
excessive browsing by feral deerand possiblywallabies are reported as the current most
serious plausible threat, evidence of growing tips having been browsed observed at all
sites; logging activities in State Forests that may resultin damage to plantsand lead to
competition with weeds such as Blackberry and Madeira Cherry. Additionally, the lack of
ongoingrecruitmentat 2/3 sitesand declinesin above ground plants, (i.e. the Dungowan
Creek populationinwhich the population declined by 31% over 11 years due to senescing
mature individuals; Back River NR population wherethere was a decline of 100% of the
mature individuals and only asoil seed-bankislikely to remain; and the Tuggolo Creek NR
site where there was adecline of some 92% of the population due to senescing mature
individuals combined with no new recruitment) are believed to be a result of too
infrequentfire. There is now also the risk to post-fire recovery at two sites (Dungowan
Creek and Back River NR) from herbivores and afuture fire before plants have had time to
matures and replenish theirsoil seed banks.

In addition, atleast 1 of the following 3 conditions:
a (i). Numberof mature individualsin each population <50 (CR) ; <250 (EN) or <1000
(vU).
Assessment Qutcome: Sub criterion metat Endangered threshold.
Justification: The largest known population contains 185 mature individuals
and thisis below the threshold for Endangered (<250 mature individuals)
but above the threshold for Critically Endangered (<50 mature individuals).
a (ii). % of mature individualsin one populationis 90-100% (CR); 95-100% (EN) or
100% (VU)
Assessment Outcome: Sub criterion met at Critically Endangered threshold.
Justification: The mature individuals are splitacross 2 populations, and the
Tuggolo sub-population contains 185 or 94% of all the mature individuals.
b.  Extreme fluctuationsinthe numberof mature individuals.
Assessment Qutcome: DataDeficient
Justification: Itis currently unknown if A. beckersiiundergoes extreme
fluctuations.

Criterion D Verysmall or restricted population

Assessment Outcome: Endangered viaD

Justification: Based on total counts of the three known populations, the estimated number of
mature individuals (196) falls below the threshold for Endangered (<250 mature individuals).




Criterion E Quantitative Analysis
Assessment Qutcome: Data Deficient
Justification: There is insufficient data available for A. beckersiito quantify the risk of extinction.

Conservation and Management Actions

There is no National Recovery Plan and butthere isa NSW Saving our Species program for this
species. The followingis derived from the SOS program and threatinformation.

Habitat loss, disturbance and modification

e Reduce pestand weed species densities and maintain atlow | evels through pig control and
weed control programs targeting Blackberry and Madeira Cherry.

e Erect access barriers to protect road/trackside plants from vehicle damage

e Erectfencesaroundseedlings when detected to prevent browsing by native herbivores and
encourage establishment.

e Implementamore favourable fireregime, while the ideal fireinterval, intensity and seasons
are unknown forthis species.

e Excludefire fromareasburntin 2019/2020 fires until any post-fire recruits have matured
and replenished theirsoil seed banks.

Invasive species
e Reduce pestand weed species densities and maintain at low levels through pig control and
weed control programs targeting Blackberry and Madeira Cherry.
e Reduce any herbivore impacts on post-firerecovery atsites burntin 2019/2020 fire season.

Ex situ conservation
e Developatargetedseed collection program for ex situ seed banking.
e Cultivate exsituinsurance populations at Botanic Gardens.

Stakeholder Management
e Informland ownersand managers of sites where there are known populations and consult
with these groups to minimise non-target effects of weed control and logging activities.

Survey and Monitoring priorities
e Monitoringforincreased habitatdegradation or worsening herbivory.
Regular surveys to determine population trends and plant condition.
e Monitoringforrecruitmentand seedling/juvenile growth and survival, particularly following
2019/2020 fires.

Information and Research priorities

e Researchintothe seed ecology of the speciesincluding seed fill, germination and dormancy
mechanisms, fire responseand seed bank longevity.

e Estimatetime tofirstfloweringafterfire and time to replenish the soil seed bank to develop
high fire frequency thresholds.

e Estimate likely longevity of the soil seed bank and plantlongevity to develop low fire
frequency thresholds.

e Determineifthereisgene flow between populations, and whetherthe speciesis suffering
fromany negative effects of small population size.
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