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Red List assessment of widespread and

long-lived species

Abstract The use of criterion A of the [IUCN Red List to cat-
egorize species as threatened that have undergone recent
decline can lead to the listing of relatively common and
widespread species. Loss of habitat through deforestation
is a common cause of decline throughout much of the
world but is often not incorporated into assessments be-
cause of uncertainty about the magnitude of change. A re-
cent assessment of eucalypt species in Australia subject to
deforestation provides a method for assessment under cri-
terion A and has implications for listing of long-lived, wide-
spread species affected by deforestation. Scenarios for two
widespread eucalypt species subject to extensive deforesta-
tion are used to demonstrate how the threat status of a
species may be recategorized in a lower threat category as
declines resulting from a threatening process are mitigated.
I argue that criterion A indicates an appropriate assessment
of extinction risk and I provide a simple function based on
predicted diminishment of the population decline to iden-
tify when a species could be disqualified from a threat cat-
egory under subcriterion A2 (past decline).

Keywords Australia, deforestation, eucalypts, habitat loss,
Red List, threatened species

Introduction

he JUCN Red List procedures for identifying the threat

status of species include criterion A, which is designed
to assess a trajectory of population decline regardless of
population size or geographical extent. It has been argued
that this criterion is justified by the numerous examples of
common species becoming extinct (Butchart et al., 2010;
Lindenmayer et al,, 2011), but is not readily applied because
of a perceived difficulty in generating unbiased estimates of
decline (Mace et al., 2008; Le Breton et al., 2019). Habitat
loss is a common measure of decline and with adequate
data on timing and extent can be used to estimate
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population decline under criterion A. This process is gener-
ally not applicable to criterion A1, which assesses reversible
decline, but may be relevant under the other criteria that as-
sess irreversible decline in the past (A2), future (A3) or both
the past and future (A4). These criteria identify threatened
species based on ‘population reduction observed, estimated,
inferred, or suspected in the past [and/or future] where the
causes of reduction may not have ceased or may not be
understood or may not be reversible’ (Annex 4, IUCN,
2012). Subcriteria A2, A3 and A4 require population declines
of 30-50% over a three-generation period (for species with a
generation length > 3 years) to be categorized as Vulnerable,
50-80% to be categorized as Endangered and > 80% to be
categorized as Critically Endangered. The criteria can result
in relatively common, long-lived species qualifying as threat-
ened, and this apparently perverse outcome has not been
lost on the architects of the [IUCN Red List procedure; ‘on
the basis of decline rates only and with no threshold popu-
lation sizes, criterion A has the potential to force the inclu-
sion of some extremely abundant populations into lists of
threatened species. Criterion A has therefore been contro-
versial, especially for widespread species with historical de-
clines that are believed to have stabilized’ (Mace et al., 2008,
p- 1,437; IUCN Standards and Petitions Committee, 2019,
Section 5.4). Subcriteria A3 and A4 are particularly contro-
versial because they require estimates of future decline, with
obvious difficulties of determination.

A recent continental assessment of eucalypts resulted
in 134 of the 822 Australian eucalypt species (species of
Angophora, Corymbia and Eucalyptus) being categorized
as threatened under subcriterion A2 (Fensham et al,
2020). The eucalypts eligible under this criterion have
undergone population declines as a result of deforestation
for cropping, pasture and urbanization. Consistent with
the TUCN Guidelines (IUCN Standards and Petitions
Committee, 2019), these land-use conversions are ‘under-
stood’, have ‘ceased’ in some areas, but are not ‘reversible’,
especially over large areas, such as cities and core food
producing regions. Population declines as a result of these
land-use changes were assumed to have commenced with
the broadscale expansion of agriculture and pastoralism
in Australia from 1810, coinciding with three generations
(c. 210 years) of these long-lived trees. Because eucalypts
are the dominant tree in many Australian ecosystems, de-
forestation was considered a proxy for a ‘decline in habitat
quality’ under subcriterion A2b after the application of
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conservative assumptions about the extent of habitat within
the geographical range of a species (Fensham et al., 2020).
Examples of the conservative assumptions were that species
occurring in productive habitat (on fertile soils) were not as-
sumed to have been preferentially cleared and no attempt
was made to assess decline for species with a preference
for unproductive habitat (e.g. rocky landscapes). For many
countries, including Australia, land-use mapping is not ad-
equate to represent deforestation as ‘an index of abundance
appropriate to the taxon’. This is because land-use change
often results in partial deforestation or the removal of a for-
est canopy and does not necessarily result in population de-
cline as young trees may persist despite clearing. However,
a method assessing intensive deforestation by interpretation
of random points over satellite imagery using a < 5% tree
cover cut-off for deforestation (Fig. 1) essentially represents
decline as both ‘decline in habitat quality’ and ‘an index of
abundance appropriate to the taxon’. Deforestation was not
equated to a decline in extent of occurrence (EOO) or area
of occupancy (AOO) because population fragments gener-
ally persist as paddock trees, along roadsides and in numer-
ous small nature reserves and other tenures. Species with
restricted or diminished AOO and EOO become eligible
under criterion B which is the criterion most commonly
applied to determine threat status (Brummitt et al., 2015; Le
Breton et al., 2019). For most of the eucalypt species assessed
as Threatened under subcriterion A2, their large AOO and
EOO determined that they only rarely also qualified under
criterion B (Fensham et al., 2020).

All Australian state jurisdictions address native vegeta-
tion clearance in legislation, and clearing for agriculture
has slowed substantially as a result (Evans, 2016). How-
ever, clearing has not ceased altogether, and the signifi-
cance of loopholes and enforcement of the laws is subject to
political will (Maron et al., 2015). The threat status of euca-
lypt species and many other Australian species is condition-
al on the cessation of habitat clearance and the efficacy of the
laws that regulate this management practice.

Of the 134 eucalypt taxa assessed as threatened under
subcriterion A2, the majority are widespread and common
species that occur in arable parts of the landscape. Most of
these species are not currently categorized as threatened
under Australian federal and state legislations. Alongside
the new recommendations for listing, 33 of the existing
threatened species no longer meet the criteria to qualify
as threatened, because of an absence of tangible threats
(amongst other criteria; Fensham et al., 2020). Thus the
previous list of 89 eucalypt species categorized as threatened
under Australian legislation is substantially different from
the 192 species (including 58 qualifying under subcriteria
other than A2) categorized as threatened by the recent ana-
lysis (Fensham et al., 2020). This apparently radical proposal
to list common species exhibiting declines as threatened and
lower the threat status of rare species that are not declining

met with considerable consternation in the workshop held
for the eucalypt listing project in Brisbane on 30 November
2018 and generated debate about the application of criterion
A. In Australia, listing has considerable gravity because
threatened species are protected by both state and federal
laws and there is a clear distinction in terms of protec-
tion between species qualifying as Near Threatened and
Vulnerable under Red List criteria. In general, the listing
of a species under Australian law ensures that actions that
have a significant impact on a population of a listed threat-
ened species triggers assessment and may prohibit or require
modification of the action (Commonwealth of Australia,
2013). Here I explore issues associated with subcriterion
A2 by examining contrasting future hypothetical decline
scenarios of two eucalypt species, both of which are wide-
spread and qualify as Vulnerable based on the magnitude
of historical population decline. I provide a simple function
to determine the time in the future when the threat status
of a threatened species will no longer apply as a result of
changing magnitude of decline.

Future scenarios under criterion A

Salmon gum Eucalyptus salmonophloia and poplar box
Eucalyptus populnea are dominant woodland trees that are
extremely widespread and thus the signature species for
vast landscapes in western and eastern Australia, respectively
(Fig. 1). Both species have undergone estimated population
declines of 36% in three generations (Fensham et al., 2020).
Assuming a constant rate of habitat decline since 1810, and
stable populations for the decades before European settle-
ment, both species qualified for listing as threatened with a
Vulnerable status in 1971 (Fig. 2). The logic of listing both spe-
cies as threatened is apparent as the continuation of previous
rates of decline would render both species extinct within eight
generations, in 2370 (Fig. 2). However, assuming 10% of the
population is secured in conservation reserves, extinction
may be prevented in the absence of other threatening pro-
cesses. For locally abundant and widespread species such as
salmon gum and poplar box, 10% of the original population
represent populations at least in the order of millions of indi-
viduals. Criteria B, C and D, which include provisions for rar-
ity, are unlikely to be relevant until much greater population
decline has occurred for these species (Fig 2).

Salmon gum occurs over a large geographical range
(287,718 km?) in south-western Western Australia (Fig. 1).
In the eastern part of the species’ range, salmon gum wood-
lands are largely intact as a result of legislative protection
and a relatively arid climate that limits cropping activity.
These woodlands are typically lightly grazed because of
scarce surface and groundwater, with landscape-scale natural
disturbances driving population dynamics and regeneration
(Yates et al., 1994b; Gosper et al., 2018). Vegetation clearance
is regulated in Western Australia by the Environmental
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Fic. 1 The distribution (black
outline) of (a) salmon gum
Eucalyptus salmonophloia in
western Australia, and (b) poplar
box Eucalyptus populnea in eastern
Australia, with uncleared forest and
unambiguous deforestation. In areas
where deforestation has not been
mapped it was assessed using
random points and is identified by
< 5% tree cover in an area subject
to clearing (Fensham et al., 2020).
Cleared areas with > 5% tree cover
are conservatively assumed to

Protection (Clearing of Native Vegetation) Regulations
2004 under the Environmental Protection Act 1986 and it
seems probable that the more extensive, eastern part of
the species’ range will be preserved into the future. In the
relatively mesic, western part of the species’ range, salmon
gum woodlands occur on loam soils on which wheat crops
are now grown. Isolated trees in paddocks and many small
woodland fragments continue to decline and there is little
regeneration (Yates et al., 1994a). Importantly however, sub-
criterion A2 applies over the past three generations and carries
no assumptions about future decline. If the population decline
of salmon gum stabilizes it would be disqualified as a threat-
ened species (i.e. no longer Vulnerable) by 2073 (Fig. 2).
Like salmon gum, poplar box also occurs on arable soils,
but with a more extensive geographical range (859,189 km?
Fig. 1). Unlike salmon gum, deforestation has occurred
throughout the range of the species (Fig. 2), progressing north-
wards and intensifying in these regions from 1970 (Fensham &
Fairfax, 2003). Legislation currently regulates habitat loss asso-
ciated with agriculture in both Queensland and New South
Wales, but clearing continues at high rates (Queensland
Department of Environment and Science, 2018; Audit Office
of New South Wales, 2019). For poplar box, a plausible, hypo-
thetical scenario could assume rapid population decline is
abated but slower declines continue (Fig. 2). This seems likely
because even if clearing controls were completely effective in
the future, areas with residual regrowth are likely to be further
developed for more intensive use and livestock grazing will in-
hibit regeneration in areas not subject to clearance (Weinberg
et al,, 2011). Under this scenario, poplar box will be downlisted
from a threatened status in 2130 because its rate of decline
will eventually become <30% over three generations (Fig. 2).
Imagine a future human population explosion in Australia

be forested.

alongside subsequent demands for increased intensive land
use, together with an Australian society that has little regard
for preserving natural habitat. Remnant poplar box woodlands
could again become especially attractive for development of
croplands and pasture. Under this scenario (Fig. 2), poplar
box would undergo rapid population declines exceeding 30%
in three generations and requalify as threatened in 2440.
In the case of widespread common species these fluctuations
in land-use and population decline may continue for a millen-
nium before they requalify for categorization as threatened
under criteria B, C or D (Fig. 2).

The application of subcriterion A2 to widespread and
common species such as salmon gum and poplar box can
seem misguided when much rarer species without decline
do not qualify for listing as threatened (Fensham et al,,
2020). However, the accuracy of A2 as a measure of extinc-
tion risk is apparent when the potential future scenarios are
presented (Fig. 2). If decline is arrested, then a species eli-
gible as threatened under A2 will be appropriately disquali-
fied. If decline is only marginally > 30% in three generations
and further decline has been abruptly arrested, disqualifica-
tion occurs shortly after qualifying (e.g. salmon gum, Fig. 2).
If listing as threatened provides a mechanism for reducing
decline, a downlist in status to not threatened is appropriate.
If decline is diminished, time to ineligibility as a threatened
species can be calculated using the formula:

07(3R1) — 0.3A0 + GRy(R1 — Rz)
0.7R; — R,

where G, is the year of disqualifying from a threatened status
(in generations from time = 0), R, is the initial decline rate
(amount per generation expressed as a positive number)
prior to the reference year Gy, R, is the diminished decline

G, =
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Fic. 2 Schematic representation of species decline for salmon gum and poplar box and the thresholds for threatened as Vulnerable
and not threatened according to the Red List subcriterion A2. Species are categorized as Vulnerable when decline is > 30% over the
previous three generations (210 years, as indicated by grey lines; Fensham et al., 2020). The decline rate for both species until 2020

is represented by the estimated value of 36.4% (Fensham et al., 2020). Assuming a constant rate of decline from 1810, both species
qualified for listing as threatened in 1971. Hypothetical future scenarios are presented in which salmon gum has no decline after 2020
until it is disqualified for categorization as threatened in 2073, followed by a low rate of decline. Poplar box continues to decline after
2020 albeit at a lower rate than previously and is thus disqualified as a threatened species in 2130. Supposing poplar box undergoes

a rapid future decline it would requalify as a threatened species in 2440. The dashed line indicates the trajectory to extinction based

on the historical trend. Both species occur in protected areas and these are indicated as 10% of the habitat for the populations.
To demonstrate the clear distinction between decline (assessed under subcriterion A2) and rarity or range restriction utilized
by other criteria, the situations where criteria B, C and D would likely become relevant are indicated.

rate (amount per generation expressed as a positive num-
ber) after the reference year, Gry is the reference year that
the decline rate changed from R, to R, (in generations
from time = 0), and A,, is the initial abundance (at time = o
generations). The rate R, must be = 0.1(A,-R, X Ggy) or
disqualification as a threatened species does not occur. This
formula assumes linear past and future rates of decline.
TUCN Red List Guidelines (IUCN Standards and Petitions
Committee, 2019, Section 2.2.1) require that a species can
only be moved from a higher to a lower category of threat
if and when none of the criteria of the higher category has
been met for 5 years or more.

When applied to the taxa assessed as threatened under
subcriterion A2 by Fensham et al. (2020), 56 of the 134 species
would be disqualified as threatened species under the same
criterion within one generation (70 years), although four
of them qualify under other criteria (Table 1). However, if
deforestation continues, disqualification of threatened spe-
cies would be less frequent and new species would qualify
for listing as threatened under subcriterion A2.

Discussion

There is a common misunderstanding that criterion A
requires population monitoring datasets to assess decline
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(Le Breton et al., 2019). Deforestation is a common cause
of population decline and can be interpreted by quantifying
change from forest to intensive land use relative to the gen-
eration length of a species even when land-use mapping is
unavailable (Fensham et al., 2020). However, because pop-
ulation decline under criterion A relates to time (i.e. three
generation lengths), species that currently qualify can be
disqualified in the future if decline stabilizes. In Europe,
for example, where most deforestation occurred in the dis-
tant past, subcriterion A2 does not apply for long-lived trees.
In Australia and other places where deforestation is more
recent or ongoing, subcriterion A2 has probably been over-
looked (Le Breton et al., 2019), particularly for long-lived
organisms such as trees. The scenarios of decline presented
here for widespread eucalypts occurring on productive soils
provide examples of how the status of long-lived species
can vary between qualification and disqualification for the
TIUCN Red List threshold of 30% decline under subcriterion
A2. Many of the eucalypt species proposed for listing as threat-
ened under subcriterion A2 will be disqualified within the
length of a single generation (Table 1) if the cause of decline,
in this case deforestation, is arrested. By corollary, if deforesta-
tion is ongoing many common and widespread species can
and should be categorized under subcriterion A2 and will
continue to qualify until the cause of decline is arrested.

doi:10.1017/50030605320001325
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TasLE 1 Species of Eucalyuptus qualifying as threatened under subcriterion A2 within one generation (70 years) if deforestation ceases in
2020 (Fensham et al., 2020), with the original geographical range used to estimate population decline (Fensham et al., 2020), the estimate of
population decline between 1810 and 2020, habitat type and the year of disqualification for listing as threatened species. For species from
productive habitat, the estimate of population decline is derived from the geographical range of the species and an estimate of deforestation.
For species in moderately productive habitat the estimate of population decline is estimated as 60% of area represented by intersection of
the geographical range of the species and deforestation (Fensham et al., 2020).

Estimate of population Year of disqualification
Species Range (km?) decline (%) Habitat 'type1 from threat status
E. longlfolia 16,483.5 30.0 P 2020
E. obtusiflora 69,607.1 30.1 M 2021
E. blakelyi 183,581.1 30.2 M 2022
E. clivicola 19,140.8 30.2 M 2022
E. pleurocarpa 42,037.8 30.3 M 2023
E. sabulosa 8,418.9 30.8 M 2028
E. nova—anglica 20,934.8 31.0 P 2029
E. albens 280,142.1 31.0 M 2030
E. litoralis 46.3 31.0 M 2030
E. lane-poolei 2,798.2 31.0 M 2030
E. moluccana 315,219.7 31.2 P 2031
E. ﬂocktoniae 161,060.3 31.2 M 2032
E. buprestium 8,498.7 31.4 M 2033
E. johnsoniana* 440.8 314 M 2033
E. suggrandis 33,241.1 31.7 M 2036
E. cladocalyx 7,121.1 319 M 2038
E. nicholii 9,189.1 31.9 M 2038
E. baueriana 9,551.4 32.1 P 2039
E. porosa 244,740.4 32.0 M 2039
E. angulosa 20,162.5 32.0 M 2039
E. halophila* 2,906.4 32.1 M 2040
E. ignorabilis 6,636.4 321 M 2040
E. conglomerata* 329.8 32.8 M 2046
E. burracoppinensis 39,720.9 33.1 M 2048
E. leptophylla 265,441.1 33.2 M 2049
E. cambageana 203,020.6 33.9 P 2055
E. pileata 92,437.9 339 P 2055
E. arenicola 2,286.0 339 M 2055
E. kessellii 14,228.6 34.0 M 2055
E. aromaphloia 10,288.5 34.1 M 2056
E. cyanophylla 9,657.0 34.1 M 2056
E. cneorifolia 1,795.1 343 M 2058
E. vesiculosa* 67.6 35.0 P 2063
E. gittinsii 25,514.9 35.0 M 2063
E. cephalocarpa 25,870.8 35.1 M 2064
E. uncinata 93,976.5 35.6 M 2067
E. mckieana 9,174.0 35.7 P 2068
E. hawkeri 104.7 36.0 M 2070
E. populnea 859,188.9 36.1 P 2071
E. salmonophloia 287,718.3 36.5 P 2073
E. dielsii 20,814.7 36.8 P 2075
E. phaenophylla 59,842.6 37.1 M 2077
E. varia 10,899.5 374 M 2079
E. sporadica 69,764.6 37.5 M 2080
E. indurata 13,481.5 37.7 P 2081
E. diversifolia 50,172.4 37.7 M 2081
E. annulata 13,470.6 37.8 M 2082
E. dawsonii 20,350.4 37.9 P 2083
E. merrickiae 2,602.0 38.1 P 2084
E. extensa 66,876.7 38.6 P 2087
E. kartzoffiana 90.9 38.6 P 2087
E. phenax 188,548.2 38.6 M 2087
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Table 1 (Cont.)

Estimate of population

Year of disqualification

Species Range (km?) decline (%) Habitat type' from threat status
E. subangusta 113,962.8 38.8 M 2088
E. glaucina 3,235.0 39.0 P 2089
E. diminuta 8,048.7 39.2 P 2090
E. wandoo 92,897.3 39.1 M 2090

'P, productive; M, moderately productive.

*Species that currently qualify for categorization as threatened on the Red List using criteria other than Az.
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