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Abstract

Birds of the Anthropocene have to adapt to changing and often very unfavourable con-
ditions, among them habitat fragmentation or outright habitat loss. Many organisations
worldwide are deeply committed to stemming the tide of extinctions of native species
and maintaining biodiversity. The question is how far scientists and practitioners are
willing to go to achieve conservation goals in situations that are not entirely resolved, are
contradictory, or involve dubious claims about alleged causative agents. The noisy miner,
Manorina melanocephala, has been painted as such a causative agent in the decline of small
woodland birds. The noisy miner is a highly successful, flexible, and socially complex small
native Australian honeyeater (woodland bird). As will be shown in a new data analysis,
the noisy miner also ranks highly in cognitive abilities. Despite its status as a native species,
a protracted campaign against the species has led to government policies permitting its
culling in New South Wales due to its alleged ‘overabundance’ and ‘harmful’ impact on
small woodland birds. As a consequence, noisy miners can now be shot legally and have
been culled in their thousands in the last decade. Allegedly, these actions have been taken
for conservation purposes. This paper raises significant doubts about the claims against
this species, and the methods and ethics of how a native species can become the sole bearer
of the ills of the Anthropocene. This paper exposes bias or misinterpreted evidence and
shows how myth-making is possible in modern science and how language can purposefully
mislead the public via characterisations of avian behaviour. In essence, this paper is a case
study of ethical issues in science: about the degree and type of intervention, and how far
we are willing to go in the name of conservation, particularly when based on spurious or
contradictory evidence and at the cost of native animals.

Keywords: noisy miner; cognition; cooperation; ecology of fear; typology of woodlands;
habitat degradation; victimisation; demonisation; culling as conservation

1. Introduction
Birds function in a range of social, ecological, and human-manipulated environments

and must learn to adapt and survive under very specific and often dramatically changing
and challenging conditions. Social organization shapes the behavioural options available
to birds and profoundly influences the evolution of their social behaviour and reproductive
strategies [1]. External circumstances can lead to unfavourable conditions that individual
groups and species may have to overcome and solve via cooperation [2]. Species have had
to deal with such issues throughout their evolution, and speciation has often depended on
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changes in environments, but never with so many variables and in such a short period of
time as in the Anthropocene [3]. Birds may adapt by changing their behaviour, location,
or even food sources to reproduce successfully, or, if none of these strategies has worked
and other strategies of adaptation have so far failed in the short period of time that human
encroachments on their living space have allowed, they slide towards extinction.

The decline of bird numbers is well-known, and the decline of woodland-dependent
birds, especially small woodland birds [4–6], is not specific or unique to Australia but is
a worldwide phenomenon. Woodland birds (of a similar weight range) are declining all
over the world [7,8], although this is not limited to their category alone. Farmland and
grassland bird numbers and species are also declining [9–12]. Many publications on the
current state of birds centre around conservation and focus on identifying (and rectifying)
some of the causes of decline. To save birds and other vertebrates, we need to know as
much as we can about why their numbers are declining, and this presupposes knowledge
about every aspect of their life histories, along with their basic needs, behaviour, abilities,
and reproductive habits. Indeed, we have never collected so much information on every
aspect of avian life as in the last 50 years [13–15].

However, conservation has moved in many different directions and actions. Some
theories and practices have been very insightful, progressive, and successful, while other
recent actions might be regarded as highly controversial or counter-conservationist. This
paper will report on the latter: concerning just one native Australian honeyeater species,
the noisy miner, Manorina melanocephala [16], raising many issues, including the ‘kill for
conservation’ dictum [17], which has no redress if the culls turn out to be futile, wrong, or
based on false assumptions. The noisy miner is such a test case. Particularly in the last
twenty-five years or so, a truly extraordinary attitudinal shift from positive to negative
opinions has occurred [18], possibly unique in recent conservation history, excepting the
long-standing persecutory history of the common starling (Sturnus vulgaris) [19]. The shift
in attitude perhaps gained momentum with the publication of the Handbook of Australian,
New Zealand and Antarctic Birds [20].

Since then, the noisy miner has been denigrated in all sorts of ways. No effort seems to
have been spared to create and reinforce the disrepute of this species that occurs by calling
it ‘aggressive’ [21,22], ’hyper-aggressive’ [23], ‘despotic’ [24–30], and even ‘notorious’ [31].
These adjectives are opinion-based, value judgments usually applied to humans, not
scientific, neutral, or descriptive terms for animal characteristics.

Recent scientific publications have argued that the behaviour of noisy miners is unde-
sirable and needs to be managed and that the birds need to be eliminated from areas in
which they are deemed ‘overabundant’ [32,33]. The term ‘overabundance’ originated from
(a) sightings of noisy miners congregating in large numbers at specific sites (apparently
as many as 200/250 individuals), and (b) observations that the miners excluded other
woodland-dependent birds from their territory [23].

The focus on this apparently ‘villainous’ songbird reached the point at which the media
published negative views of noisy miners. In 2011, the Adelaide Advertiser newspaper
reported that “Scientists want noisy miners culled” [33], and I am not aware that the public
had any major objections at the time. The Australian Broadcasting Corporation (ABC)
broadened the condemnation of the species to apply throughout Australia and proclaimed
that the noisy miner is allegedly “Australia’s most hated bird” [34,35]. I doubt that this
statement is correct. Time and again the public has tended to confuse (in name at least, not
necessarily in appearance) the noisy miner (60–80 g) with the common myna, Acridotheres
tristis, an introduced, clever and highly invasive, large starling species (110–140 g) that
actively competes and even kills native parrots for access to their nest holes [36]. In 2017, in
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a newsletter of a local Bird Observers Club, there appeared an article with the dubious title
“Miner surgery: repairing woodland bird diversity by Noisy Minectomy” [37].

Based on the published evidence [23–30], it was considered an urgent task for the
survival of avian woodland species to address the noisy miner ‘problem’ by acting deci-
sively to reduce noisy miner numbers. Such action, it was believed, would be restorative
and allow other woodland-dependent avian species to recover [38]. Eventually, these
characterisations of the noisy miner escalated into declaring the bird a threat to the survival
of avian woodland species [21,39]. The matter culminated in 2013 in a ‘final determination’
of a legally enshrined framework that the noisy miner was a threat and had to be sup-
pressed [40]. Alarmingly, this officially now permitted the killing of noisy miners where
and when the bird was considered ‘overabundant’ [40].

Once the conclusion of ‘overabundance’ was reached and the ‘suppression’ of noisy
miners was put in place for reasons of the alleged positive consequences for woodland
birds, a strategy was devised to shoot thousands of noisy miners (mainly between 2010 and
2020). This killing spree happened with government approval, with the full permission of
university ethics committees, and the methods were not queried by journals that accepted
the resulting papers for publication, since culling this native bird was permitted within new
state government regulations specifically naming the noisy miner as a threat and giving
the green light to cull them [40].

The official condemnation of noisy miners is a permanent legislative feature and, as I
understand it, would need to be challenged and rescinded if its native status as a protected
species is to be regained. The species is now an outlaw in New South Wales, the state that
has probably the majority of all noisy miners extant in Australia. If the legal determination
allowing culling is not removed in the near future, the policy is, in fact, an official verdict
on and recipe for the legislated extinction of a native bird. Perhaps this new category of
‘legislated extinction’ is a novelty in conservation, although so far, the birds have fought
back and recolonised in most places [41].

Moreover, there may be very different interpretations for the phenomenon of ‘over-
abundance’, and some of these will be proposed in this paper. For instance, unusual bird
assemblages may be an indicator (an outcome) of ecosystem dysfunction and instability in
general [42], i.e., they cannot be attributed to one species alone. Indeed, it is now recognised
that whole ecosystems are degrading even more rapidly than previously thought [43].
Hence, the perceived overabundance of noisy miners, even if just in some areas, might be
an outcome and symptom of ecosystem dysfunction, not based on the threatening quality
of the outcast species. If this conclusion applies, the case against noisy miners becomes
very weak. The judgement of the species as an intrinsic disruptor may have hinged on false
premises and led to incorrect conclusions, which, nevertheless, have led and could well
lead to more and more lethal outcomes for many miners.

Further, to imply or state that a single native bird alone is responsible for the decline
of other woodland birds is both scientifically and logically implausible, as well as ethically
questionable, thus ultimately misleading, if not entirely incorrect. One also fails to see
how the decision-making process of meeting ecological instability by creating even harsher
instability could be a logical solution for creating stability. Further, whether a native bird is
‘too’ abundant (‘overabundant’) and/or is a perceived risk to other native bird communities
may not be all that easy to establish over the species’ entire range (especially difficult in a
continent as large as Australia).

Woinarski asked the broad question of whether it is right to ‘kill Peter to save Paul’ [44].
This question has broad theoretical and applied ramifications for how species are managed.
It has sparked ongoing ethical and policy debates in conservation circles, for instance,
in North American debates about two native owls, one declining, the other invading the

https://doi.org/10.3390/d18020099

https://doi.org/10.3390/d18020099


Diversity 2026, 18, 99 4 of 53

territory of the declining one [45]. It raises the questions of what purpose such management
decisions serve and whether any such management plans consider the entire life history,
needs, and possible stress levels of the concerned species, regardless of numbers (too few
or too many individuals).

This paper will give a summary of what we know about the noisy miner’s evolutionary
history, ecology, social life, cognition, and reproductive and feeding strategies, and it will
refer to the proximate and ultimate causes of this species’ behaviour. This is to provide a
framework for arguing that noisy miners are mostly victims, as are other birds, and indeed
other vertebrates and invertebrates [46], and that they do not qualify as perpetrators of
environmental damage or the decline of other species. The many reasons for the declining
status of birds have been well explored worldwide and in Australia. In Australia, the
specific points of concern are habitat fragmentation, dangerous agricultural practices
causing sudden resource reductions [47], increased and often inappropriate fire regimes [48],
and climate change, including the increasing occurrence of unprecedented and, for birds,
non-survivable heatwaves [49], as well as substantial and ongoing habitat loss [50].

Another objective of this paper is to examine the risks of sometimes choosing inter-
pretations that may seem obvious but fail to examine or overlook vital factors, which may
well offer more insight into this species and into specific environmental factors. Indeed, the
noisy miner case is shown here as an example of why the simplest explanations are not
always the best [51] and why ‘naîve’ anthropomorphisms (Burghardt’s term [52]) slipping
into descriptions of animal behaviour may invalidate current interpretations of noisy miner
behaviour [53,54]. The management plans for noisy miners are used as an example of the
risks and misdirection caused by killing native species for conservation purposes.

This paper aims to expose the contradictions and how conservation of native small-
to medium-sized avian woodland species, of which the noisy miner is a part, can go so
spectacularly wrong and even fall prey to myth-making (details can be found in Section 7.3).

Tragically, the noisy miner may be “innocent”, and the behavioural evidence against it
spurious. Even if this were not so, the question is whether conservation efforts are now
overstepping the mark by manipulating avian dynamics in natural environments through
selective culling and determining which species shall live or die.

Ultimately, this paper raises the often-controversial ethical issues about the degree and
type of intervention concerning native species in the natural world (the issue of invasive
species is another debate not raised here), how far we are willing to go in the name of
conservation [55–58], and how much harm may be caused by misinformation or perhaps
influenced by powerful vested interests.

2. Evolution, Distribution, and Confirmed Positive Attributes of
Noisy Miners
2.1. Evolution and Social Ecology of Noisy Miners

It has now been acknowledged for at least two decades that all modern songbirds
(post the mass extinctions of 65 mya) first evolved in Australia [59,60]. Only much later
did the first oscines, the clade formed by Sylviida, Muscicapida, and Passerida, radiate to
Eurasia [61]. The evidence thus shows that Australian songbirds have a distinct indigenous
and continuous evolutionary history in East Gondwana, now Australia [59–62]. The
22 lineages that are said to have survived the mass extinction [62] are purported to have
their origin as far back as the late Cretaceous [63], while modern songbirds speciated after
the mass extinction of 65 million years ago [63–65].

Speciation may happen for several reasons [66–68]. Successful adaptive radiation may
also depend on the discovery of underused food sources, a process that led to the evolution
of and shift to ancestral nectivory. This shift resulted in the exceptional diversity of a large
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songbird clade, the honeyeaters, Meliphagidae [69], containing co-occurring species that
vary in size more than non-nectivorous clades [70]. Latest assessments indicate that the
family of honeyeaters (Meliphagidae) consists of 195 species and 74 genera [71]. Some
34 genera are found exclusively in Australia, and some 23 genera on islands and nations
around the north and east of Australia (including New Zealand), with a particularly strong
presence in New Guinea, once part of the Australian landmass [72].

The Australian honeyeaters include several families: the Australian chats (Epthianura
ssp); Myzomelas, the largest group of honeyeaters with 40 species, widespread through
Oceania; the spinebills (genus Acanthorhynchus); the friarbirds (genus Philemon); and the
wattlebirds (genus Anthochaera), including the seriously endangered regent honeyeater,
Anthochaera phrygia, as well as the miners (Manorina). The noisy miner belongs to the latter.

The Meliphagidae have been described as “an iconic and largely Australo-Papuan
group” for which “the complexity of the biogeography underlying the group’s spectacular
radiation, especially within Australia”, has now been revealed [72]. Ecological and phe-
notypic diversity is particularly pronounced in the honeyeater subclade (Table 1). Marki
et al. [70] pointed out, as others have done before, that the honeyeaters possess a number of
unique morphological and physiological adaptations for nectarivory, including structural
modifications to the renal system for more efficient balancing of fluid intake [73] and a
brush-tipped protrusible tongue [74]. These adaptations helped honeyeaters exploit a
novel food source (nectar) and take up an ecological niche largely unoccupied, at least by
birds. Their radiation seemed to coincide broadly with the accelerating aridification of Aus-
tralia [75] in the earlier part of the Oligocene (33.9–23.03 million years ago) and later during
the Miocene epoch (23.03–5.03 million years ago) in the absence of any human populations,
which, in Australia, began to appear only about 55–65 thousand years ago [76,77].

Table 1. Examples of weights and sizes of honeyeaters. Source [20]: S, small; N, nectar; Fr, fruit,
berries, flowers; Ins., insects/may incl. Spiders; R, small reptiles/amphibians; E/B, eggs; B, small
birds; Sd, seeds; M, migratory; HM, highly mobile; LM, locally mobile/seasonally nomadic; S,
sedentary. (In the food column: Lower-case letters indicate a secondary food source; capital letters
indicate the main food source or food of equal value). Focal species is bolded.

Common Name Latin Name Weight (g) Size (cm) Small-Large Food Mobility

Scarlet honeyeater Myzomela
sanguinolenta 8–9 11 smallest N/Fr/Ins. N/S

Brown honeyeater Lichmera indistincta 9–11 12–16 small N/Insects LM

Eastern spinebill Acanthorhynchus
tenuirostris 11 13–16 small N/Ins. LM

Bell miner Manorina melanophrys 25–29 17–20 small lerps Ins. S

Lewin’s honeyeater Meliphaga lewinii 27–49 20–22 small to
medium N/Fr/Ins. LM

Regent honeyeater Xanthomyza phrygia 35–50 24–28 medium N/Ins. HM

Noisy miner Manorina
melanocephalis 40–80 24–28 medium N/Fr/I/R S/LM

Blue-faced honeyeater Entomyzon cyanotis 105 26–32 med. to large INS/Fr,n.+ S/LM

Little wattlebird Anthochaera lunulata 45–85 27–35 large N/Fr/Ins. S/LM

Noisy friarbird Philemon corniculatus 80–130 30–35 large N/Fr/Ins./E/B LM

Yellow wattlebird Anthochaera paradoxa 123–168 37–45 largest N/Fr/Ins. S/M/LM

As the small sample of honeyeaters from smallest to largest shows (Table 1), the
differences between various taxa in the same family can be substantial, not just in size
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and weight range but in mobility and range of food sources. The noisy miner and the
other miner species (Figure 1) are thus part of a remarkable evolutionary history and an
extremely diverse group found in Australia.

 
(A) (B) (C) 

Figure 1. Three miner species: (A) black-eared miner; (B) noisy miner; (C) yellow-throated miner
(Photocredit: G. Kaplan).

Manorina, the special focus of this paper, contains four species: the bell miner (M.
melanophrys), noisy miner (M. melanocephala), yellow-throated miner (M. flavigula), and
black-eared miner (M. melanotis). The bell miner (Manorina melanophrys) is distinct from
the other three by its green plumage and smaller size, but the other three are very similar
(Figure 1) and can easily be confused. Although the black-eared and noisy miners live in
very different habitats, the yellow-throated miner overlaps with the habitat of the noisy
miner in coastal Queensland and central New South Wales.

Unlike the relatively smaller ranges of other honeyeaters, the noisy miner and the yellow-
throated miner together cover the entirety of the Australian continent: noisy miners occur
in a broad sweep along the Eastern Seaboard right up to the tropics and the north-eastern
reaches of Australia, while the yellow-throated miner covers almost the rest of the continent,
overlapping only slightly in some eastern regions with the range of the noisy miner (Figure 2).

Figure 2. Distribution of miners (Manorina). Beige: Range of the yellow-throated miner (M. flavigula)
across Australia, from Western Australia to the red dotted line in the east. The overlapping area with

https://doi.org/10.3390/d18020099

https://doi.org/10.3390/d18020099


Diversity 2026, 18, 99 7 of 53

the noisy miner is shown in blue. Grey: Range of the bell miner (M. melanophrys), which is in the same
territory as the noisy miner. Green: Potential overlaps of the yellow-throated miner and the noisy
miner. The range of the bell miner and noisy miner is largely the same in NSW and part of southern
Victoria. Black dot: Range of the black-eared miner (M. melanotis), a highly endangered species,
now only found in the mallee region of north-western Victoria, east to Hattah-Kulkyne National
Park, and through the Murray Mallee of South Australia. (WA = Western Australia; NT = Northern
Territory; QLD = Queensland; SA = South Australia; NSW = New South Wales; VIC = Victoria;
TAS = Tasmania).

The overlap between noisy and bell miners on the Eastern Seaboard is somewhat
misleading because bell miners and noisy miners are rarely found in the same territories.
However, there may be quite a few other honeyeaters that live in proximity to each other,
such as blue-faced honeyeaters (Entomyzon cyanotis) and little wattlebirds (Anthochaera
chrysoptera), sometimes up to five different Meliphagidae species.

The black-eared miner is the same size and more or less has the same plumage as
the noisy miner, but it has a dark facial mask and an orange tinge on its beak and legs
(Figure 1). The difference is one of habitat. Noisy miners live in the woodlands of eastern
Australia, while their black-eared cousin is now confined to a very small plot in the Murray
Mallee region in the far southwest of NSW. The Threatened Bird Index identified the key
threats for the black-eared miner: (1) destruction of habitat via fire, (2) overgrazing, and
(3) fragmentation of habitat [78].

2.2. Loss of Avian Biodiversity

The precarious situation of the black-eared miner is just one example of the trends
over recent decades. Increasingly, the contest between humans and birds for the very same
territories and environments has made many native mammals and birds losers on a large
scale. As is well-known, urbanisation alone has often meant a significant drop in species
richness [79–81]. Although great efforts have been made to halt the avian extinction rate in
Australia by a myriad of organisations, often funded only by donations, the sharp decline
of avian biodiversity has continued [81–85]. The Threatened Bird Index [78] showed an
overall decline of 60 percent since 1985 for all bird taxa across Australia, slightly higher
in Queensland and South Australia, and slightly lower in New South Wales. Australia’s
‘Environment Protection and Biodiversity Conservation Act 1999’ (EPBC Act) [78] list was
updated on 5 March 2025. One bird was added, the little tern (Sternula albifrons), which is
now listed as ‘vulnerable’.

The latest government report [78] on threatened species, as part of its ten-year Action
Plan 2023–2032, has also identified 22 priority birds for conservation work in NSW, and
despite the large clade of honeyeaters, only two have so far been identified to be at high
risk of extinction: the black-eared miner, already mentioned, and the regent honeyeater
Anthochaera phrygia. Other threatened species include several island birds and, on the
Australian mainland, priorities include several parrots, two species of black cockatoos
(Carnaby cockatoo, Zanda latirostris, and the red-tailed black cockatoo, Calyptorhynchus
banksii graptogyne), and, among several other taxa, the noisy scrubbird, Atrichornis clamosus,
and some species specific to New South Wales [78]. It is important to mention this here
because none of the small woodland birds for whose decline noisy miners have been
deemed responsible, and ‘punished’ by the elimination of thousands of them, are listed
among the threatened species at this time.

Of the four passerines on the list, scrubbirds (order Passeriformes, family Atrichor-
nithidae, size 16 cm) are found in terrestrial/rainforest habitat. The decline of the rufous
scrubbird, Atrichornis rufescens, is believed to have been driven by the clearance of the
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species’ lowland habitat and the ongoing logging practices and subsequent disappearance
of the understorey of the remaining eucalypt stands [78]. Of course, decline is not just
measured in categories of threatened species but in declines in numbers within species
and by a species’ disappearance from specific sites, and this is a challenge for present-day
conservation [86].

Considering noisy miners in this context, however, creates a puzzle. Their alleged
‘overabundance’ runs counter to general international and Australian trends chronicling
the ubiquitous decline of half of all avian species on every continent, and according to the
State of the World’s Birds Report [50], only 6% of avian species worldwide are increasing in
number. Apart from natural adaptations, these relatively rare examples are often due to
intense conservation efforts.

Moreover, after decades of emphasising the negative attributes of noisy miners, be
this in the media or in research papers, some of their ecologically important and positive
characteristics are often no longer mentioned or are entirely forgotten, even though they
may have a bearing on the perception and assessment of the role of noisy miners in
the ecosystem.

2.3. The Overlooked Beneficial Role of Noisy Miners

The social ecology of honeyeaters has rarely been fully investigated [87], although they
play an important role in the ecosystem. Noisy miners are no doubt of great importance
to avian communities in the bush and in biodiverse environments. They may cohabit
with several species of honeyeaters in one transect and live in stable multispecies bird
communities [88].

Indeed, with their loud and persistent alarm calls, noisy miners warn the bird commu-
nity about any predators in the vicinity. Moreover, they fly close to the source if the threat is
terrestrial and/or stationary (e.g., as may be the case with snakes and lace monitors), thus
giving an indication of the location of a potential threat. Noisy miners also collaborate with
other species, chiefly Australian magpies (Gymnorhina tibicen) [89], in driving out predators,
thereby protecting themselves and other species, including small woodland birds living in
their territory (pers.observ.)

Collaboration between Australian magpies and noisy miners in instances of danger
(such as spotting predators) is well-known [89,90]. I have observed noisy miners coming to
the aid of a magpie pair when the magpies were unable to shift a stationary wedge-tailed
eagle from a ground position in the magpies’ territory. These collaborative defences of
territory seem to hold in Australia’s Eastern Seaboard. ‘Squabbles’ between magpies and
noisy miners have been reported in South Australia—although of a different subspecies of
magpie than in the east [91,92].

Individually, noisy miners have few, if any, physical defences. They do not have
sharp claws or a pronounced beak, cryptic colouration, or venomous defences against any
predator or larger birds. Towards birds their own size, they may use mobbing flights in
certain situations, or, when a rare food source is discovered, they may squabble amongst
each other, and the more dominant bird may give a double beak-clapping warning (pers.
observ.), a signal that is understood not just among conspecifics but also heterospecifics
and is usually sufficient to make one of the competing birds retreat.

Mostly, however, noisy miners behave like the sentinels of the bush. Usually first on
the scene, they have the rare ability to warn others about danger or an intrusion within
their territory, and they are equipped to do so because they have specific, functionally
referential (and different) alarm calls that other birds have also learned to decipher, judging
by the response of other birds within their territory. As Cunningham and Magrath [93]
discovered, the noisy miners they studied gave different calls to airborne raptor models
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compared to terrestrial or perched raptor models and even switched from ‘aerial’ alarm
calls to ‘chur’ alarm calls when a hawk had landed on the ground.

Noisy miners are among a few songbirds that use referential signals (Australian
magpies also use functionally referential signals, such as their ‘eagle alarm calls’ [89] to
indicate to conspecifics when a predator has been spotted [89]. As a deterrent to predators,
noisy miners can also use a synchronised chorus (pers. observ.). Hall and Magrath [94]
found in their study of duetting in magpie larks, Grallina cyanoleuca, that the temporal
coordination of duetting signalled more than just their pair status. To competitors and
possibly to predators, it was ‘read’ as a signal of the pair’s coalition quality [94]. One
might well draw the same conclusion about the highly coordinated physical and vocal
performance of noisy miners that also includes duetting and displays [95]. They indeed
have a rich repertoire of vocal signals used for and expressed as cooperative behaviour,
particularly in the context of threats (such as avian predators, competitors, cats).

Dealing with reptiles also involves noisy miners. Noisy miners can do little about
snakes such as pythons (genus) or lace monitors (Varanus various) that may be 2.5 m in
length, but they can warn others. In Figure 3, an excerpt of a sequence of photographed
events is shown (which took less than three minutes) that took place in a native bangalow
palm tree (Archontophoenix cunninghamiana) in which a large carpet python, Morelia spilota
spilota, had taken position. The upper horizontal fronds of this palm tree were used
regularly by many different birds as a (usually brief) strategic lookout. Landing on one of
these fronds would certainly have risked the life of any bird because it was located within
striking distance of the snake (Figure 3).

Pythons do not seem to respond much to vocal signals and tend to have relatively
poor eyesight, but via mechanoreceptors, thermo- and chemoreceptors, they are excellent
at spotting any warm-blooded or moving target. Via a “cheek pit” structure on their
heads, pythons can sense subtle changes in heat emanating from a living organism [96],
detect odours, and respond to the slightest movement [96]. Apart from birds of prey,
pythons or lace monitors are largely the reason for heterospecific collaboration between
noisy miners and Australian magpies. In some groups, this heterospecific collaboration
is well established. In one instance, I observed such a collaborative effort between noisy
miners and magpies. In this incident, the noisy miners had alarm-called and then seemed
to wait for support. First, another noisy miner arrived and, less than a minute later, a
magpie landed, immediately found the snake, and then chose an effective, if rather risky,
strategy of stopping in front of the snake’s head and flapping its wings. The method was
successful, and the snake left (see Figure 3).

This level of cross-species cooperation is a remarkable and cognitively highly advanced
method of keeping an entire bird community/assembly safe. It must be noted, however,
that no general agreement exists as to what determines community dynamics, in which
direction such dynamics move, and whether there are clear winners and losers or whether
homeostasis maintains such communities, ironically via competition. By contrast, Garcìa-
Navas et al. argued that the presence of noisy miners increases the instability of bird
communities [97]. However, Hubbell suggested that the total number of individuals in
a community remains relatively constant or only tends to vary “as a result of stochastic
forces” [98]. Such theoretical positions do not help very much in ascertaining whether noisy
miners have a destabilising role to play in communities or bird assemblies, or whether
instability of stochastic forces is at all related to the presence of noisy miners.
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Figure 3. Deterring a snake: (A) a noisy miner arrives after spotting a carpet python on the palm
frond below and is alarm-calling loudly; (B) a second noisy miner arrives, and the two birds seem
to be calling for help and then waiting; (C) a magpie arrives promptly on the scene and, on seeing
the snake, emits a short alarm call; (D) the magpie flaps its wings as a warning to the snake; (E) the
magpie flies closely over the snake; (F) in a daring manoeuvre, the magpie lands in front of the
snake’s head; (G) the harassment is enough to make the snake slowly slither away and down from
the palm tree. (Collage via Adobe Photoshop version 22.4.3; Photocredit: G. Kaplan).

One notes, however, that the many positive qualities of noisy miners remain generally
unmentioned, have not been reported in detail in recent journal articles, or might have
simply been regarded as immaterial. Such omissions of crucial abilities and manifest cogni-
tive behaviour are, in fact, manipulating evidence, be this inadvertently or intentionally, if
the charge of the miners’ major influence on the decline of small woodland birds is to be
upheld. The argument might be the other way around: manifest cooperative behaviour
and collaborative efforts of noisy miners are not the signature of the disrupters of bird
communities. What their ability to warn and actively engage in assisting heterospecific
members suggests, however, is that their presence and actions establish or preserve stability
rather than disrupt bird assemblies. This is the very opposite of what has been proposed by
recent papers that have recommended and/or carried out noisy miner culls [29,38,41].
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2.4. Cognitive Abilities and Cooperative Kinship Ties in Noisy Miners

Cooperative behaviour, which is expressed during the breeding season and beyond, is
an important strategy for survival. For vast stretches of Eurasia and the Americas, avian
species showing cooperative behaviour rank below 2%, and in some pockets up to 5%, but
in Australia, cooperative behaviour has been identified in almost a quarter of all avian
species [2,99] (see also maps of the worldwide distribution of cooperative behaviour in
Feeney et al. 2013 [100]).

Social and vocal skills and most other survival skills are important learned behaviours
that are imparted by parents and the family unit. Since, in birds, over 95% of species raise
offspring in bi-parental care (compared to a mere 5% of mammals [101]), the additional
support by helpers in a significant number of species, including noisy miners, suggests
strong social support, protection, and opportunities to acquire new skills while safe. Making
important decisions throughout life depends on the ability to have learned, memorised,
and successfully acted on relevant memory when finding food or encountering potentially
dangerous situations [102], and this involves cognitive competence.

Using an extensive published data set of log-transformed brain and body weights
of native Australian birds [103,104], I was able to extract data on the brain mass of the
Meliphagidae relative to body mass and compare these data with all other recorded Aus-
tralian songbirds, identifying the position of noisy miners among Meliphagidae and with
the mean relative brain size of Australian songbirds in general. The results are 391 pre-
sented in Figure 4. The figure shows that some honeyeaters, including noisy miners, belong
to the top 5% of honeyeaters with the largest brain (by weight relative to body weight) and
among the top 10% in log-transformed measures, on par with some of the Corvoidea such
as Australian magpies (in log-transformed brain size relative to body weight) (Figure 4).

Note that the noisy miner has a substantially larger brain size relative to body weight
than its close relative, the yellow-throated miner (bolded in Figure 4). Darwin has often
been misquoted as saying that the strongest survive (survival of the fittest), but he said
in On the Origin of the Species that the species that survive are the ones that can best
adapt and adjust to the changing environment in which they find themselves [105,106]. In
terms of cognitive ability, one might expect that noisy miners might be better adapted to
changing environments.

Presumably, such adaptability would be fostered by both cooperation and possi-
bly a more complex cognitive ability that allows for problem solving, innovation, and
flexibility [107–110]. The noisy miner has shown such flexibility in great measure by its
adaptability to urban and changing environments, a trait that was confirmed in a recent
PhD thesis [111].

In recent decades, comparative studies on brain sizes in birds have revealed very
specific differences, some of which are relevant to noisy miners. For instance, it was
shown in earlier research that certain brain structures differ in size between sedentary and
migratory birds of the same species [112]. Cristol and colleagues showed that in migratory
dark-eyed juncos (Junco hyemalis), the density of neurons in the hippocampus is higher
than that in resident juncos [113]. Upon this finding, Sol and colleagues [114] investigated
whether whole brain sizes were also different in other migratory versus sedentary birds.
They found that, in passerine birds, migratory species tend to have substantially smaller
brains (relative to body size) than sedentary species. They suggested that selection for
smaller brains in migratory birds may arise from the energetic and developmental costs
associated with a highly mobile life cycle, and perhaps with costs associated with cognitive
functions that have become less necessary in migratory species [114]. Noisy miners belong
to the sedentary species among honeyeaters and hence, according to Sol et al. [114], should
fall into the group of songbirds with larger brains. As shown in Figure 4, they do.
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Figure 4. Brain sizes (log-transformed body versus brain mass) in Meliphagidae. The faint grey line represents the mean of all passerines, and the green line is the
mean of all Meliphagidae. Only some of them are named here, and the noisy miner is marked in bold large font, showing that its brain size relative to body size is
well above the mean of honeyeaters and at the mean of all passerines (the faint grey line includes honeyeaters). Note that the bell miner ranks well above the mean
of passerines, while the yellow-throated miner is well below the mean of honeyeaters. Data calculated from [103,104].
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The ‘big brain’ theory suggests that there are several benefits and identifiable advan-
tages that protect against extinction and stabilize populations [115]. This is achieved by
behavioural plasticity, strongly associated with cognition, including the ability to live in
variable habitats [115,116]. Indeed, noisy miners have adjusted admirably well to suburban
and urban life. This is why every bird count conducted by citizen science identifies the
noisy miner as one of the top three birds seen [117].

Another behavioural aspect associated with brain size [118], specifically with neuron
density in the forebrain [118,119], and high levels of associative neuron numbers [119,120]
are innovation, problem solving, and feeding innovations. Feeding innovations, whether
in identifying or retrieving new food items and sources [121,122], changing nest location or
materials [123], or recognition of and strategies against a predator [124], have been exam-
ined globally, and the link between cognition and innovation has been firmly established
over the last two decades. These details are particularly relevant to noisy miners. Thanks to
extensive research by Sulikowski and Burke [125] using wild-caught noisy miners [125–129],
we know about the species’ different food-searching strategies for finding either inverte-
brates or nectar [128]. Via the research conducted by Cunningham and Magrath [92], we
also know that noisy miners have functionally referential alarm calls specifically designed
to communicate about predator behaviour [92].

Note also in Figure 4 that the brain mass relative to body weight of the yellow-throated
miner, while closely related to the noisy miner, is well below the brain mass relative to
body weight of the noisy miner, and so is the brain mass relative to body weight of the
endangered regent honeyeater (Figure 4). However, the noisy miner, bell miner, and Lewin’s
honeyeater, as well as a cluster of other smaller honeyeaters, share in proportionately large
brain weights relative to body mass (Figure 4). Larger brain weights relative to body
weight usually indicate expanded cognitive abilities, with positive effects on sociality [130]
and on dealing more effectively and quickly with complex and stressful situations and
conditions [131–135].

To summarise this section, noisy miners are flexible; they are feeding generalists with
sophisticated resource-searching strategies [126–129], and they support each other and
defend others by driving predators out (see also Figure 3). They communicate effectively
in variations of duets, alarm calls, and in referential and cryptic signals [93,129], and they
even recognise each other individually through acoustic means alone [135]. Indeed, their
vocalisations have been called a ‘complex’ acoustic repertoire [136]. They are resourceful
problem solvers [137,138], cooperative, not just in raising offspring but in active conspecific
and even heterospecific collaboration and defence [139], and cognitively complex [140].

Indeed, noisy miners are in the top 5% of honeyeaters in (log-transformed) brain
weight relative to body weight (Figure 4) and cognition and most likely among the
top 10 percent of passerines with a highly developed complex cognitive skill set, something
they may have in common with many of the Corvoideae, such as Australian magpies and
butcherbirds, and even with some corvids [141].

In my work with noisy miners, I also found that they recognise faces and cars (in
prep.), just as do common ravens, Corvus corax [141], American crows, Corvus brachyrhyn-
chos [142,143], Australian magpies [89], northern mockingbirds, Mimus polyglottos [144],
and possibly a whole range of other avian species, as has recently been discovered in barn
swallows, Hirundo rustica [145,146].

There is no doubt that the noisy miner is an exceptionally clever and resourceful bird,
with the ability to access a wide range of foods, live near allies, and form close ties with
conspecifics and even some heterospecifics for defence. What this miner species lacks in
personal prowess and size, it makes up for with vigilance, cooperation in coalitions, and a
range of remarkable cognitive abilities.
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In future research, it might be worth comparing common raven life histories and be-
haviour with that of noisy miners and their cooperative behaviour, alliances, sub-alliances,
and flexibility in food intake because noisy miners, just as ravens, may have among the
most complex social organisation among songbirds [147,148].

3. Vulnerabilities of Noisy Miners
3.1. Noisy Miners and Natural Predators

No matter what a small songbird’s attributes might be, noisy miners are at risk from a
whole range of native predators, and their breeding attempts are regularly thwarted by a
wide range of predators (Figure 5). There are also ‘silent’ or indirect killers, rarely taken
into account. These are the Australian cuckoos, secretive quasi-predators, who disrupt or
eliminate nesting attempts by woodland birds, including noisy miners. Native cuckoos
are plentiful on the Australian continent. Europe has one cuckoo species, Australia has
twelve species, of which only one, unusually, raises its own brood (the pheasant coucal,
Centropus phasianinus). In 1933, Alex Chisholm wrote that “Sydney itself is surely the
most cuckoo-haunted city in the world, since in any normal springtime, one may see or
hear nine species of cuckoos upon its fringes, and some of them occasionally near the
center of the city” [149]. This may have changed, since bird populations have declined in
urban environments, but a recent survey of birdlife at Bootawa Dam near Taree (mid-north
coast of New South Wales) listed several cuckoo species as being present in a relatively
small area [150]. Fantailed-cuckoos, Cacomantis flavelli formis, preferentially parasitise the
nests of flycatchers (Monarchidae), fairy-wrens (Maluridae), scrubwrens (Acanthizidae),
and, in particular, brown thornbills, Acanthiza pusilla. Guppy et al. [151] showed that
small woodland birds may have their nests raided or parasitised to the extent of 90%.
Such losses might increase in fragmented woodlands, even on second or third renesting
attempts, because activities near nest sites are easy to spot by predators and cuckoos alike.
Fragmentation and diminished understorey cover of woodlands may further dramatically
reduce the effectiveness of cryptic nests [152,153], and this factor may be one important
contributor to the decline of woodland birds.

There are further risks for nestlings and even adults from a variety of other avian
species. At breeding times, many birds that are otherwise peaceful neighbours can turn
into dangerous marauders (no matter what their main food sources are as adults) and
steal eggs or nestlings from other nests to secure high-value protein for their own growing
broods [154]. Eggs are probably the single most sought-after food item in the world
for any vertebrate (including humans) because of their concentrated protein and other
nutritious properties.

Some songbirds, such as shrikes, however, are year-round killers of birds at any
stage of development and also adult birds, especially targeting small woodland birds. In
Australia, examples are the pied butcherbirds, Cracticus nigrogularis, and grey butcherbirds,
Cracticus torquatus (Figure 5). They are known to prey on lizards and even snakes and on
adults of small as well as relatively large-sized birds year-round [155]. They, as well as
kookaburras, share the same forest environment as small woodland birds (Figure 5).
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Figure 5. Shrike (left) and kookaburra (right) with prey. Australian butcherbirds tend to wedge their
prey between the forks of trees. The kookaburra has caught and killed a brown honeyeater, and the
head of the small woodland bird hangs down lifelessly. The bird was consumed shortly thereafter.
(Photocredit: Left: source unknown; Right: Teale Britstra, appeared in an ABC radio and online
program called ‘Australia All Over’ [156].

Apart from raptors specialising in feeding on birds, such as the Little Eagle, Hieraaetus
morphnoides [157], and the small Australian hobby, Falco longipennis [157,158], larger passer-
ines, normally with various food preferences, may feed their nestlings on protein-rich fare.
Currawongs, for instance, are largely fruit eaters [159] and, as mentioned previously, one
of the most important species for seed dispersal of native fruiting shrubs across Australia.
However, when raising their own young, currawongs will also kill lizards, steal eggs, and
kill small nestlings, while Australian ravens, Corvus coronoides, may kill mice, lizards, and
even relatively large birds, such as pigeons, noisy miners, and starlings [160].

However, there is one important reprieve for the victims. Large birds, including pied
currawongs, commonly raise only one brood per season. Nest-raiding of other bird nests
tends to stop completely when their own offspring fledge and the adults and juveniles
switch to fruit and berries.

Food switching is quite common in birds for several reasons, such as seasonal supplies
of food, changing nutritional needs [161], or a reduction in food acquisition. The latter
means that smaller-sized birds can renest, and they usually succeed in raising at least one
brood per breeding season (pers. observ.), although often at a smaller clutch size [162,163].
Parasitising a nest may be more destructive because the parasitised parents often success-
fully fledge the cuckoo chick and may not renest. In the case of parental death, the nestlings
may starve to death unless youngsters are adopted, which tends to happen only very rarely.

One study showed that as many as 87% of currawong nests had been parasitised
by channel-billed cuckoos [164]. Figure 6b shows the potential causes of nest failure in
noisy miners and in woodland birds in general. Many nest failures in woodland birds,
especially in cup- or dome-shaped nests (noisy miners have cup-shaped nests), are due to
nest predation. Fulton showed that cup- and dome nests were at the highest risk level, and
in his study, he identified 94 different nest predators in total [165], a long list of potential
dangers during the breeding season, particularly for woodland birds in general or noisy
miners specifically.

However, one would have thought that researchers keen on noisy miner suppression
would be aware of their struggle with cuckoos and other nest raiders, but this is never or
rarely mentioned when noisy miners and their allegedly destructive role are mentioned.
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Figure 6. (a) Channel-billed cuckoo (migratory, from New Guinea). Left: Juvenile channel-billed
cuckoo, the largest cuckoo in the world. Right: Adult noisy miner. A single channel-billed cuckoo
female may parasite up to 5 nests per breeding season, one per host nest [163], preferentially choosing
currawong and magpie hosts. (b) Aerial and other native predators and parasitic birds (red back-
ground) and straight lines, with the lower two circles (blue) with rounded lines showing potential
allies. Centre image: Noisy miner. The inclusion of the eastern whipbird and the fan-tailed cuckoo is
based on discoveries of their nest-raiding or parasitising [151]. Not listed are frogs and ant invasions,
which are relatively rare. (Photocredit 6a + 6b: G. Kaplan).

https://doi.org/10.3390/d18020099

https://doi.org/10.3390/d18020099


Diversity 2026, 18, 99 17 of 53

3.2. Difficulties in Reproduction

Overall, the impression has been that noisy miners have bullied their way into domi-
nance, overwhelming hapless bird communities and taking over territories in large num-
bers. The idea of overabundance inevitably suggests that a species is particularly successful
in reproduction due to having access to plentiful resources, showing foraging efficiency,
and/or facing low predation risks.

Further, successful reproduction may depend on good defence of an existing clutch
or successful renesting to counteract the negative effects of various reproductive failures
within the same season. Small passerines in Australia tend to have larger clutches and
longer breeding seasons and may breed more frequently within one season than larger
species [166], that is, some species may have time to renest, suggesting that they may raise
at least one surviving clutch per season. However, the success rate of surviving nestlings
may vary vastly between species, regardless of intact or fragmented environments, and
also within species of small woodland birds, as earlier research by Ford and colleagues
found [167]. It is a biological puzzle that the reproductive data of noisy miners do not fit
the description of an ‘overabundant’ species. Noisy miners tend to have the smallest clutch
sizes of any small Australian passerine, on average, just two eggs [168]. Dow [168], who
conducted one of the very few detailed studies on breeding in noisy miners, found that
while adults were conscientiously and incessantly feeding offspring (at rates as high as
87 times per hour), nest success was extremely low at 15% and at best 16.7% in any given
year, in a three-year study (Table 2). The study area offered a reasonably large sample
size—within seven hectares, birds had been colour-ring-banded. The sex ratio favoured
males by as much as 3.3: (with most males acting as helpers). In the study area used by
Dow, the noisy miner population did not grow but declined over the three years from 9.0
to 7.7 birds per hectare [168], despite a very long breeding season. In fact, the breeding
season for Meliphagidae is particularly long. Noisy miners seem to be able to breed at any
time of year [168] but generally do so between June and January. Arnold’s study of nesting
success and timing/position [169] also found that nearly twice as many nests were built in
winter/early spring (August/September) than later in summer (from October to January)
and that early broods were significantly less likely to be preyed upon than those built later
in the year [169], a view also reflected by the NSW Department of Education [170].

Table 2. Nesting success of various species (NSW only) (Source [167], excerpts only). There are
3 categories: very low (less than 20%), low (more than 30%), high (more than 50%) of nestling survival.
Examples are of (a) intact or (b) fragmented environments.

Species Latin Name Habitat Nesting Success (%) Reference

(a)-general (b)
fragmented less than 20%

Scarlet Robin Petroica multicolor a 10 Robinson [171]
Rufous Whistler Pachycephala rufiventris b 13 Bridges [172]
Noisy Miner Manorina melanocephala b 15 Dow [168]
Brown Thornbill Acanthiza pusilla a 16 Bell & Ford [173]

more than 30%
Superb Fairy-wren Malurus cyaneus b 37 Nias [174]
New Holland Honeyeater Phylidonyris novaehollandiae a 37 Paton [175]
Red Wattlebird Anthochaera carunculata b 38 Ford [176]

more than 50%
Yellow-rumped Thornbill Acanthiza chrysorrhoa a 52 Ford [177]
Willie Wagtail Rhipidura leucophry a 67 Cameron [178]
Rufous Fantail Rhipidura rufiventris a 71 Cameron [178]
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Table 2 clearly shows that in terms of reproductive success noisy miners rank in the
lowest group of woodland nesting success [179]. In summary, the unusual combination
of the exceptional qualities of noisy miners, linked with the pronounced vulnerabilities of
the species, has never been fully considered or explained. However, neither aspect (smart
adaptations on the one hand and vulnerabilities on the other) would seem to qualify noisy
miners for the harsh assessment that, single-handedly, these small passerines are allegedly
responsible for the decline of the multitude of small woodland birds in their range.

3.3. From Protected Native Species to Outcast

The call to cull noisy miners, as mentioned previously, reached the level of state
government intervention in 2013, devising a framework that legally enshrined a statement
that the noisy miner was a threat. It explicitly permitted noisy miners to be suppressed
or eliminated [38]. Alarmingly, this officially permitted the killing of noisy miners where
and when considered ‘overabundant’ [31,38]. This was supported and welcomed by
researchers at major Australian universities. Approved culling was carried out at specific
sites, systematically testing at each site whether the removal of noisy miners improved
the conditions for other woodland birds [22–25,28,29,37]. Thousands of miners died in
the process (the most detailed studies across several sites alone stated that well over
6000 miners were killed). The results ranged from mildly successful, in the sense that
numbers of some small woodland species briefly increased, to unchanged conditions for
other species and outright failure. As one report stated, “Before the culls, we counted
510 noisy miners across the sites, and after the culls, there were 512”. This was clear
evidence that culling noisy miners does not work in certain landscapes [180].

Noisy miners, dubbed “a reverse keystone species” [97,111,181], have been a strong
focus of research and ‘ameliorative’ attention for several decades. Reverse keystone species
is the name given to a species that is thought to be disruptive to other species by competing
for the same resources, driving competitors out, and thereby decreasing the biodiversity
and local stability of bird communities.

There are apparently sites where noisy miners appear in large flocks of hundreds and
then stay, while chasing out or displacing other avian species [22,25–27].

This may not be the norm, of course. The noisy miner communities I have seen in
many different locations in New South Wales consisted at best of 12–20 individuals and
often fewer than this. And my observations tally closely with early fieldwork observations
of noisy miner behaviour [95,139], before the most recent waves of drastic clearing of
Australia’s subtropical, temperate forests, and bushlands happened between 2000 and 2017,
totalling some 43 million hectares [182,183].

This level of destruction of prime habitat in such a short time is almost unfathomable in
terms of its impact and consequences for the entire natural world. Of this total deforestation,
nearly a million hectares of forest were cleared in Queensland and New South Wales alone
in a mere decade, often in hotspot areas [184,185]. I suspect that the cleared areas were
precisely the favoured habitat of noisy miners.

The recent and overwhelmingly negative verdict on Australia’s conservation record,
expressed in statistics on deforestation (amongst the worst in the world according to the
WWF Living Planet Report 2024 [183]), makes blaming the decline of woodland birds on one
species, the noisy miner, an argument ad absurdum. Surely, it is impossible to overlook
the fact that small birds, especially species dependent on forests and woodlands, are the
most likely group of animals to be directly harmed by the drastic and relatively sudden
contraction of their habitat.

Further, from the discrepancies between my observations and those that report ‘over-
abundance’ and have recommended culling, one may surmise that incidents of the so-called
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disruptive behaviour of noisy miners have remained sporadic and, so far, seem confined to
specific localities. The noisy miners’ change from living in small family groups to forming
large assemblies, if only in some locations, is significant in terms of social behaviour and
needs to be explained first before proceeding to kill native birds

Those who have promoted ‘culling’ seem not to have queried such inconsistencies, let
alone explored any potential alternative reasons for the dramatic switch in social groupings
and behaviour by noisy miners. At the very least, one ought to consider explanations for
this abnormal and sudden alleged clustering in large groups. It is possible that some of their
behaviour might well be related to the substantial curtailment of suitable habitat, which,
by itself, has nothing to do with being ‘despotic’ [25–27]. The moment scientists switched
language from scientific reporting to calling a species ‘despotic’ or even ‘notorious’ [31]
suggests a noteworthy shift from science to opinion.

3.4. The Victimisation of Noisy Miners—A Miscarriage of Justice?

So far, the debate on the role of noisy miners has centred on a very skilled public trial
of noisy miners until public opinion of this species shifted to consider noisy miners the
‘most hated bird’ in Australia [35], and government support for their culling was achieved
surprisingly readily [21,40]. The one-sided evidence contributed to a view that noisy miners
are aggressors, not, as they often are, victims of bad luck and consistent threats around
them at breeding time, very similar to the predatory and/or also anthropogenic threats
experienced by other small- to middle-sized woodland birds and indeed birds in general.

Furthermore, the assumption that one single native species is largely responsible for
the decline of other woodland birds is unlikely. Monocausal explanations are rarely correct,
considering the complexity of natural (dynamic) environments and the anthropogenic
factors acting on such environments. For instance, vegetation heterogeneity is of great basic
importance (known as the vegetation heterogeneity hypothesis [186]) but has rarely been
critically examined in research papers on noisy miner ‘overabundance’ (more on this can
be found in Section 6.3).

The ‘aggression hypothesis’, which has resulted in the extensive culling of thousands
of noisy miners, may be partially misleading. Instead of aggression, one usually refers
to ‘resource competition’ as one of the well-established drivers of evolution. The damage
that large flocks can cause (through displacement and taking over food supplies) may
account for less overall damage to other birds, however, than actual predation rates and
environmentally detrimental factors, as found in several studies [7,12], and this may apply
to noisy miners as well, perhaps specifically in fragmented habitats. Assessing resource
competition has also become more complicated due to the human role as major competitors,
working in practice very much against biodiversity [187,188].

The designation of noisy miners as a ‘reverse keystone species’ may also be problem-
atic, as stated in the recommendations to cull noisy miners [97,111,181]. One notes that
neither European nor African ornithologists use the term ‘reverse keystone species’ for
their native avian species that flock and are known to be a problem for agriculture. For
instance, the flocks of starlings (Sturnus vulgaris) in Europe [189,190] or of quelea (weaver
family Ploceidae) in Africa [191] can be spectacularly large. However, the purpose of such
displays (murmuration) of thousands of starlings, a breath-taking spectacle even if the birds
cause damage, has been found to be largely an anti-predator strategy, i.e., an evolutionarily
important adaptation to the many aerial predators of these species [190,191].

As far as can be ascertained, the noisy miner may be one of the very few, if not the only
native songbird in the world that has been named a reverse keystone species, suggesting
an extravagant exaggeration, the consequences of which are deadly for noisy miners.
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Finally, in the specific case of noisy miners, there is also an opportunity to reexamine
theoretical frameworks. For instance, the role of competition and cooperation in evolution.
As Heinsohn and colleagues put it so succinctly, ‘cooperate or speciate’ [2]. Conversely, Day
and Young asked what the role of competition is in evolution. They argued, and I quote:

“Theory and empirical evidence have shown that competition between existing
species can promote evolutionary diversification through ecological character dis-
placement and, more recently, that competition may play a role both in producing
species and in driving their evolutionary divergence”. [187]

Competition has, after all, a major facilitative role to play in evolutionary diversifi-
cation as well as stability [192], and such theoretical positions raise doubts at least that
competitiveness in some contexts of noisy miner behaviour is a convincing example of
a reverse keystone species. One may therefore surmise that decisions about the impact
of noisy miners (even if sporadic and confined to specific areas) were made prematurely,
unilaterally, and likely based on incomplete or biased information.

4. Pitfalls in Measuring Bird Numbers and Drawing Conclusions
Since noisy miners have been identified as being ‘overabundant’ by the pro-culling

lobby [32,33,39], it is relevant to at least identify some ways in which a false perception
of ‘overabundance’ may arise. In Australia, as in many other countries, knowledge of
bird numbers has been largely or even exclusively derived from data collected via citizen
science, a large cohort of volunteers who have signed up to take notes on species and
numbers of birds, as well as sightings of nests, in assigned transects. The data available
from this activity are then used to draw conclusions about nesting locations, abundance,
and overabundance of individual birds and species for annual or longer-term records
and trends. Given the willingness and the readily available large numbers of volunteers,
whether for the authoritative ‘Atlases of Australian Birds’ [193,194], for ‘BirdLife Australia
2023’ [195], or for very specific projects such as ‘Big City Birds’ [196], citizen science has
become a tremendously important and indispensable part of gaining information about
bird abundance and bird locations in Australia and worldwide [197,198].

While valuable, it is important to be aware of possible skewing of such citizen data
collections. Some recent publications have analyzed the potential reasons or risks for such
a survey, which may have resulted in skewed data. One main concern is the size of birds:
large birds are apparently recorded more often than small birds [199]. In addition, partici-
pants in cities and towns may have made many sightings of one or two species without
ever leaving their own backyard. City-tolerant avian species may appear abundant when
they stay/become sedentary in specific backyards and are therefore recorded frequently,
i.e., such surveys are, in fact, not necessarily designed to be capable of identifying a decline
of even common birds, as a Danish study found [200]. A recent American study argued
that recorded abundance and the actual annual population decline of the same species are
unrelated factors [201]. These are important findings and worth noting in the context of
native Australian birds deemed overabundant (noisy miners) and/or ‘nuisance’ native
species, such as some cockatoos.

As native species, whether they be songbirds or psittacines, they should normally fall
under the legal environmental protection act (Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act)), but their designation as ‘overabundant’ makes it
possible for them to be officially/legally shot in large numbers [21,39,40]. It might also
suggest that perhaps the existing ‘environmental protection legislation’ may be too weak
if loopholes and amendments can so easily override such protection. In fact, the lack of
enforcement of the act and its not being ‘fit for purpose’ have drawn much criticism [202].
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At the very least, turning against a specific native woodland bird (noisy miner) with
a long Gondwanan evolutionary history and blaming it for the decline of other native
woodland species must be regarded as highly controversial if not outright questionable. Yet
these are firm and ongoing determinations and decisions, rarely publicly debated, let alone
contested. Other Australian native species, also believed to be ‘overabundant’, are sulphur-
crested cockatoos (Cacatua galerita) and little corellas (Cacatua sanguinea). These cockatoo
species, including galahs (Eolophus roseicapilla), although for different reasons, have suffered
from official condemnation, partly also dubbed ‘expanding’ species. In their cases, either
implied invasion or overabundance seems to provide sufficient reason to remove these
species from the list of protected species, leaving them vulnerable to being destroyed,
whether in the name of science or for the sake of agriculturalists and industrialists [203]. It
is more than clear that removing any native species from legal protection against poaching,
poisoning, and shooting is anti-conservationist and a substantial embarrassment in terms of
the international agreements Australia has signed. Such agreements state directly that each
signatory is involved in safeguarding, restoring, protecting, and supporting native wildlife.

In 2025, the Department of Primary Industries and Regions (PIRSA) of the Govern-
ment of South Australia conducted a workshop for stakeholders on 3 February 2025 titled
‘Pest bird impacts in South Australia’ [204] with the objectives of (1) understanding and
quantifying the impacts of pest birds, and (2) planning for the development of a new bait
for pest bird management. One needs to read further down the document to find that the
majority of so-called ‘pest birds’ are almost exclusively native species. The same govern-
ment document (on p. 6) informs readers that the South Australian state government is
working on a new Biodiversity Bill, under which, so the text claims, “all native species will
be protected”. However, on the same page there is a separate category called ‘Unprotected
species’ (NPW Act) that may be shot or otherwise culled with or without a permit in some
cases, and that the government is working towards a new and more effective bait ‘solution’
to deal with pest species (i.e., they mean native birds), even though there are alternative
strategies already available that protect birds and agricultural producers alike [205]. Re-
framing native birds as threats to other species or as nuisances to humans offers almost a
‘carte blanche’ to accelerate the decline of any bird species that falls under such regulations.

5. Creating Misleading Information to Influence Public Opinion with
Anti-Conservation Outcomes
5.1. Bias Against Native Birds

Australia’s official actions against a native bird are not new. To give just three promi-
nent examples, there were the infamous ‘Emu Wars’ against emus, blamed for the prickly
pear problem, even though English settlers had introduced them for cultivation; however,
due to emus enjoying and feeding on the fruit, the seeds spread and overwhelmed the
countryside [206]. Instead of fining the farmers and trying to exterminate the introduced
plant, a price was put on the heads of emus, and thousands were killed or their eggs
collected. In Western Australia, the native Australian raven (Corvus coronoides) and in
Tasmania, the forest raven (Corvus tasmanicus), have repeatedly been classified as ‘pests’ in
some regions [207]. Recently, there was also a concerted campaign against pied currawongs
(Strepera graculina) because some ornithologists were certain then that currawongs were
largely responsible for the decline of small woodland birds [208]. As recently as 2025, ‘Birds
in the Backyard’, an online site [209], includes in its statement on pied currawongs that,
“the currawong problem is a case of a predator getting out of control. . . . [the species] is
believed to have increased dramatically. . . pied currawongs are voracious nest predators
with a strong negative influence on smaller birds in some areas” [209]. Such statements
are very dubious claims. Phrasings such as ‘out of control’, ‘increased dramatically’, and
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‘voracious predators’ may well be effective rhetorical means for achieving public support
against a species but are not a good educational strategy.

Unfortunately, these claims are often unsubstantiated. They also invariably fail to
mention the positive role that currawongs have in the ecosystem, referred to as ecosystem
services [210,211]. Currawongs indeed have a key role to play in the ecosystem and are very
important to Australian forests and native fruiting plants. As a largely frugivorous species,
currawongs (Strepera spp.) are semi-nomadic and, apart from bats, are the most important
seed dispersers of native berry-producing plants in Australia [212,213]. They also protect
highland montane areas from stick insect (phasmid) defoliation [214]. Other vital informa-
tion concerning their own experience as victims is usually also not mentioned. Currawongs
are heavily parasitised, largely by two migratory species of cuckoo: the channel-billed
cuckoo (Scythrops novaehollandiae) and the common koel (Eudynamys orientalis). In one spe-
cific study, it was found that 87% of currawong nests had been parasitised by channel-billed
cuckoos, and this had led to a local decline in currawong numbers [214].

In the examples given above, the bias is obvious: it is achieved by using value judge-
ments (anthropomorphising) and demonising the species, and, significantly, by leaving out
vital information, as occurred in the recent literature on currawongs and now noisy miners.

While this paper has not been able to discuss the role of invasive species (incl. ex-
otic species such as domestic cats), it is worth remembering, as Low and Booth pointed
out recently, that 86% of Australian wildlife extinctions have been caused by invasive
species [215]. Humans introduced some 650 vertebrate species to Australia [216], and cats
alone kill over 250 million birds annually in Australia [12]. So far, there has been little
visible effort and interest by governments and local councils to address and solve some
of these very real threats (of unsustainable magnitude) to native birds and other native
vertebrates. In this context, the pursuit of an alleged noisy miner ‘problem’ looks more like
a strange side-show.

5.2. Bias Expressed in Non-Scientific Language and Distortions

The Australian Museum Fact Sheet maintains the description of noisy miners as ‘bold
and curious’, but then, from the many facts the museum might have chosen to convey, the
text proceeds to single out and describe the mobbing of hawks and kookaburras by noisy
miners [217]. Kookaburras and hawks are, of course, both dangerous predators of small
woodland birds, and some hawk species are obligate bird killers. Kookaburras, in fact, take
noisy miner eggs, nestlings, and even adults (see Figure 5). Mobbing to deter predators
is usually not described as aggression but referred to as anti-predator and/or territorial
defence [218]. It is a functional behaviour that is common to most native Australian birds of
different sizes and species. Such defence has evolved as a biologically essential strategy and
an aspect of parental care to secure the survival of offspring anywhere in the world [219,220].
Why then single this out in a brief fact sheet as though predator defence was specific to
noisy miners when so many positive things could be stated that would be biologically
correct and important to convey and also support native birds.

Some of the biases obviously survive for a long time and stand uncorrected. The
question remains, why would a museum, devoted to public education, single out mobbing
behaviour without making it clear that anti-predator behaviour is a key element of the
strategy for survival? This behavior is found in plants, in the smallest invertebrates, in
birds, and in mammals. Indeed, predator–prey relationships are one dynamic driving
force in shaping ecosystems, population sizes, biodiversity, and the very fabric of life.
This predator–prey relationship is thought to be as old as the Cambrian period (Cambrian
Explosion), some 500 million years ago, when the first mobile invertebrate predators had
evolved [221]. Like every other organism, birds have survived by developing some form of
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anti-predator behaviour, but a comment like the one cited above, if it stands alone, may be
read as if it were an especially negative trait of this specific species, the noisy miner.

To address inaccuracies in some of the public characterisations of native species, it is
vitally important to provide balanced and objective statements about any species and to
make it known publicly that all living things, here native birds, have an important role to
play in the ecosystem, as mentioned previously [211]. Perhaps one should feel ethically
obliged to agree that they all have a right to live.

5.3. Bias Against Avian Mobility of Native Species

Of late, there is another category used for native birds of Australia, calling them
‘introduced’ when found in geographical areas of Australia where they had not been
recorded before [222,223], and this may even include geographically close regions within
the same state. This seems to be borrowed from a description of plants, native to one
area of Australia and then introduced to another (possibly with a different climate and
different soil conditions), where they multiply like weeds, especially if competing plants or
parasitising insects are absent in the new location. The idea that native Australian wildlife
should conform to arbitrary state borders on this vast continent and that we can chase
them from one area to another (with most of the movement caused by human activity
and the removal of food sources and habitat) must surely be controversial and perhaps
even bizarre.

The Victorian Corella Strategy 2022–2032, issued by the Victorian State Government’s
Department of Energy, Environment and Climate Action (wildlife.vic.gov.au), mentioned
previously [203], does not use the word ‘introduced’ but instead reports that corellas have
‘expanded their range’ (see the section within the ‘Corella Strategy’ called ‘Distribution
and Populations’, pp. 9ff), implying that either their population is increasing or they are
now invasive. Neither may be the case. In natural environments substantially altered by
anthropogenic activities (e.g., expansion of cities, logging, agricultural expansion), should
one not expect that many avian species, as well as native mammals and megapods, may
have been forced to move?

In general, the attitude at the government level has not encouraged conservation.
Governments, whether local, state, or federal, have not always been known to set a good
example for respecting and needing to protect Australia’s unique flora and fauna. This has
implications for public attitudes as well. Periodically, officially unprotected, i.e., targeted,
native species (cockatoos, lorikeets) are found dead or dying in mass poisoning episodes of
unknown sources [224,225], and on private properties, many non-official, even illegal culls
are suspected to occur.

All too often, birds have been judged as not conforming to an expectation of staying
put and behaving well. Given that the human species has been the most invasive on Earth
(expanding its home range to every corner of every continent), one wonders how such
judgements about bird movements can be justified. Of late, noisy miners are certainly not
beneficiaries of any benign attitudes to birds.

5.4. Bias Created via Catch Phrases of ‘Explosive Reproduction’—The Large Flock Syndrome

When large flocks of birds, including noisy miners, are seen, it is rather easy to sell to
a wider public the idea that they have ‘explosively’ reproduced and increased in number.
But such a conclusion can often be entirely incorrect: large flocks may have nothing to do
with the overall increase in numbers.

Petrenko and colleagues [201] argued recently that the idea of ‘explosive reproduction’
may well be the wrong conclusion when seeing large flocks. The formation of large flocks
of usually non-migratory birds may have several causes, one related to the ‘boom-and-bust’
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phenomenon of arid Australia. The breeding strategy of Australian pelicans (Pelicanus
conspicillatus) is one example [226], and that of nomadic red-necked avocets (Recurvirostra
novaehollandiae) is an example of waterbirds [227]. They may fly thousands of kilometers
to a fickle inland salt lake to breed, called Kati Thanda, Lake Eyre. They can only hope to
breed successfully there if the lake, often nearly dry, fills to three-quarters or full capacity;
the former may happen only every ten to fifteen years, whereas the latter (full capacity) has
been recorded only three times in 160 years (1860–2025). This happens so rarely because it
requires substantial rainfall and flooding in locations hundreds of kilometres away from the
lake. Based on observations by Reid [228], in one of those very rare years at Lake Eyre, some
50,000 pelicans had raised 90,000 chicks to a successful stage of fledging. In other words,
these are rare events, typical for boom-and-bust periods in outback Australia [229,230].
While ‘explosive reproduction’ was possible in one year, such singular events often just
replenish numbers (lost through droughts) to their former levels, and this in itself does not
indicate abundance, let alone ‘overabundance’.

Flocking is a widespread phenomenon amongst birds worldwide, but most studied
in detail are mixed-species flocks [231]. A substantial number of hypotheses have been
developed to account for this behaviour [231]. One recent large-scale study of flocking
established that even in single-species flocking, the overall benefit was shown to be an
increase in adult survival rates [232]. Hence, flocking in noisy miners in recent decades
and setting up large colonies are relatively new phenomena, and once one knows about the
reproductive problems in noisy miners, this is a contradiction that will require further study
and explanation in the future, beyond current management plans [233]. Importantly, if
assembling in large groups fosters adult survival, and if this should apply to noisy miners,
it might well have been triggered by a perceived threat. One may cite an example of an
interesting inconsistency in the 2023 “Aussie Bird Count”, which may explain the possible
misinterpretation of the results [117]. In this count, the ‘little corella’ (Cacatua sanguinea)
appears in 12th position in numbers counted, a total of 75,561 times. However, the rate of
reporting is particularly low (only 9.27%), and this can only mean that many corellas were
observed in large clusters but in very few locations across Australia [117]. This corresponds
with my outback research experiences that corellas could only be seen in very few locations
and then in flocks larger than they usually prefer to travel [234]. It is hardly a sign of
overabundance when most of this vast continent had to be scanned to find corellas at all.
In 2022, their presence was confined to only a few places. Yet councils and policymakers
tend to be readily persuaded that the appearance of a large flock means abundance or
‘overabundance’. As previously mentioned, calling noisy miners ‘overabundant’ [233] may
not be correct either. Citizen science is often city-based, and noisy miners have adjusted
well to urban life; hence, miners have been recorded as one of the top three birds seen [117].
This may be true, but unless colour-banded, noisy miners are indistinguishable from one
another, and since they are territorial, the same individuals could have been counted on
multiple occasions.

It is also worth remembering that systematic attempts to document which avian
species are most threatened with extinction are rather recent in Australia, marked by a 1990
publication [234] and finally enshrined in the ‘Endangered Species Act 1990’, then replaced
with the ‘Endangered Species Protection Act 1992’, coming into force in 1999. Consistent
and reliable monitoring of specific species in Australia is still relatively selective (specific
to threatened species; Figure 7) and has only increased and been consistent in the last few
decades or so. One suspects that there are still substantial gaps in our knowledge of the
presence and abundance of certain species [235]. Moreover, one may further surmise that
the role of native avian species in the Australian ecosystem, in some cases, as well as their
behaviour, may not yet be fully understood. As Rayner and colleagues argued [5], apart
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from a relative paucity of rigorous population studies and time frames that are too short,
observed changes in year-to-year population size can be driven by environmental factors
not included in the study [5].

 
Figure 7. Percentage of endangered species monitored over time. Crosses: parrots; squares: songbirds.
Excerpt and simplified from Verdon et al. [235].

Obtaining comprehensive data across all living things in Australia, whether inver-
tebrates, fish [236], amphibians [237], birds [238], mammals [239–241], forests, or plants
in general [242], is a mammoth task in a vast country/continent with a small population.
Not surprisingly, there are still major inadequacies in monitoring Australian biodiver-
sity [243,244]. Also, soil conditions have rarely been mentioned but are very important to
consider for the survival of invertebrates relevant to the conservation of woodland birds
that are insectivorous and terrestrial [245].

Yet, whatever the shortcomings, the available literature documents incontrovertibly
major and dramatic downturns in bird numbers (an average of 44%), mammals (35%),
and plants (72%) [239] in the first 25 years of the twenty-first century alone [246]. Fo-
cusing on one species, here the noisy miner, as the sole cause of all problems, obviously
ignores many factors. It is important to remember that small woodland birds and larger
passerines have coevolved and have lived and survived for millions of years, suggesting
that checks and balances also evolved to ensure the survival of all. In a study of the nest
fate of regent honeyeaters, the researchers found that daily nest survival rates showed
no negative relationship with predator-community measures but rather a non-significant
positive relationship between nest success and both predator abundance and predator
species richness [247]. These are obviously complex relationships that may trigger different
responses under different circumstances.

One would have to conclude that presenting one or two avian species as perpetrators
and all others as victims is a misrepresentation and oversimplification of the dynamics of
bird communities, and this also neglects the idea that human action led to the unstable and
detrimental habitat conditions.

5.5. The Problem with Bias: Ultimately a Backwards Anti-Conservation Logic

While Australia has the highest rate of mammal extinction in the world [248], actual
extinctions of birds (and those seriously endangered) have so far been largely confined to
islands due to invasive predators and landscape modification [246]. Indeed, Australia has
experienced radical alteration of its landscape due to the logging and felling of some 80%
of pre-colonial forests, agricultural expansion, and the growth of cities, along with their
increase in landscape-wide impervious surface areas from zero to about 80%, resulting
in an almost immediate reduction of 50% of bird species. Climate change is also usually
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mentioned. And, as Wenzel et al. noted in a different context and geography, overall,
open woodland birds are the biggest losers because their habitats have disappeared, been
fragmented, or significantly altered in other ways [249]. One notes that noisy miners are
also woodland birds, which might indicate that noisy miners, like other avian species,
need help. They need help because living in constantly altered habitats or shrinking
suitable habitats has and continues to turn many species into refugees in their own native
environments. But this is not the conclusion drawn by lawmakers who have declared noisy
miners threats to the environment and then allowed them to be eradicated and/or their
numbers reduced wherever and whenever indicated [21].

In the 1800s, John Gould described noisy miners’ social and individual characteristics
as typically “moving in groups of four to ten individuals” and the general disposition of
the species as being “restless, inquisitive, bold and noisy” [250]. ‘Noisy’ usually refers to
alarm calls being issued if there is a perceived danger. Little had changed in this perception
of noisy miners, but in the space of just a few decades, human opinion of this species has
turned from a charming honeyeater to a rogue bird, from an assessment of an exquisite and
clever little songbird to a destructive and dangerous bird that had to be sacrificed, often
termed ‘miner suppression’, as though the killings could be made more palatable by using
the term suppression [29,38].

This elimination of a small songbird probably represents one of the most dramatic
and extraordinary public responses at government and senior academic levels to a single
native bird. Beggs recently wrote a very detailed account of the changes in attitudes
to noisy miners from positive to negative [18]. Suffice it to say that, ethically [55], the
approach to noisy miners has been questionable and scientifically mono-causal or extremely
reductionist in its explanations [251]. Such an approach, guilty due to limited evidence
(and even inconsistent evidence, as shown here), reduces the chances of resolving any
complex problems under investigation. This approach again raises questions of ethics, of
commitment to local wildlife, and of research methods and data that can lead to intuitive
but perhaps premature and certainly narrowly focused and unhelpful conclusions.

One has to be extra careful about the political fallout and by-product of blaming
one native avian species for the decline of other birds and even claiming that ‘habitat-
clearing, fragmentation, and degradation’ have created more suitable habitats for noisy
miners [252,253]. This sounds very much like backwards logic against evolutionary evi-
dence and conservation aims. No doubt, logging companies will look particularly kindly on
such expert conclusions. This leaves logging companies, multinational agribusinesses, local
councils, and politicians entirely without blame for the decline of biodiversity, plants, and
animals in general. This is astonishing since we know that at the turn of the 21st century,
approximately only 8% of woodlands in any climatic region remained in Australia [182].
Moreover, Watson and colleagues showed that there were substantial negative effects on
birds due to loss of habitat and habitat complexity [254]. This, in turn, has knock-on effects,
for instance, in the agricultural sector, such as the decline of insects [46,255], not to mention
the devastating effects of chemicals used in agriculture, of which 42% are known to be
lethal for any biota, mainly insects, including birds [256].

As many as 85% of insectivorous species foraging above ground were statistically
affected by patch size and/or loss of habitat complexity, including many small woodland
birds, such as Jacky winters Microeca fascinans, Australian robins (Petroicidae), weebills
(Smicrornis brevirostris), golden whistlers (Pachycephala pectoralis), thornbills and gerygones
(Acanthizidae), pardalotes (Pardalotidae), as well as some honeyeaters, including noisy
miners, that feed on insects from ground level but also glean insects from foliage [159,256].

It is very difficult to imagine that noisy miners were not as affected by these dramatic
changes as the other small, afore-mentioned woodland birds, and even more difficult
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to believe that noisy miners specifically were the only species that allegedly “benefitted”
from the destruction of their habitat or from the presence of white settlers, as has been
claimed [253].

In fact, not all surveys of birdlife in eastern Australian woodlands have shown a
decline of woodland birds or specifically highlighted a dominance of noisy miners. In a
century-long study of a region in the south of New South Wales, the Tapitallee region, it
was shown, for instance, that small woodland birds had thrived and noisy miners had
declined over the years [88]. Some writers have argued that there is a problem. Culling
programs that play off one native species against another native species are of concern to
many conservationists [44,257] and one might consider the view by Batavia and colleagues
pertinent to the treatment of noisy miners, and I quote, “Under these circumstances,
continuing an ineffective program that perpetrates mass violence is not a right decision. It
is simply wrong. Conservation is riddled with such moral conflicts.” [258].

6. Environmental Factors: The Understorey and Characteristics
of Woodlands
6.1. Nest Position and the Importance of the Understorey

Arnold’s study [169] is one of the very few more recent research reports on noisy
miners that has paid close attention not just to the timing of breeding but also to nest
position. Importantly, the study found that nests in low positions (less than 2.5 m high)
were more likely to be successful than nests built at heights of over 4 m. Low nests, Arnold
explained, are less visible and less accessible to raptors [169].

The latter point is of special interest: researchers involved in projects designed to cull
miners have repeatedly claimed that noisy miners prefer woodlands without an understorey.
A fact sheet on noisy miners, made available online by the NSW Department of Education
(n.d.) [170], states that “Noisy miners prefer to live in areas with eucalyptus, namely trees,
and a clear understorey” (emphasis added) [170]. It is hard to find any evidence to show that
this is, in fact, the case, but this alleged “fact” has been copied from one publication to the
next, including, damagingly, by the NSW Department of Education, information that can
trickle down to the entire education system [170].

Hence, the claim that noisy miners prefer no understorey is clearly contradicted by the
carefully observed behaviour and circumstances in Arnold’s study of the impact of timing
and location on nest success. To repeat, Arnold’s results show that noisy miners are more
successful when nesting in a lower understorey [169]. An understorey is usually described
as consisting of plants with heights ranging from 2 to 4 m (and possibly lower than 2 m),
suggesting that contrary to the claims made for many years now, the understorey might
well be of major importance for the breeding success of noisy miners and possibly of other
woodland birds. Conversely, it should follow that patches without an understorey and
consisting of trees with heights of 10 m or more are not suitable environments for noisy
miners to successfully raise their young. One may therefore surmise that the assumption
of a cleared understorey as the preferred habitat for noisy miners is at best on very shaky
ground, if not outright incorrect.

No doubt, noisy miners have been seen to occupy open woodlands without an un-
derstorey, but does this mean that (a) they choose to be there, and (b) they prefer such
an environment? It is also possible to argue that they can be found in such open spaces
because they can find no other, more suitable environment. This point is discussed further
in the next section.
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6.2. Ideal Environments but No Noisy Miners?

In a long-term banding project (2007–2020), bird numbers and species were recorded
in a 54 ha area designated as an environmentally significant zone (the River Flat Forest)
at Camden Airport, about 30 km from Sydney near the Nepean River. Although most of
the large river eucalypts had been removed during WW II, there has been significant (sec-
ondary) regrowth, with an understorey and woody weeds at the time of publication [259],
and the area was recorded as being home to some 50 species of birds, 20 of which were
small woodland passerines, among which 9 species were honeyeaters, including the bell
miner (Manorina melanophrys), but no noisy miners were ever recorded [259].

These discrepancies raise several concerns: Why would the behaviour of noisy miners
vary so markedly at different sites? Why do they flock in large colonies in some places when
the previous literature suggests that their preferred social units ‘normally’ consist of two
to three pairs and helpers? Most reports on noisy miners describe their preferred habitat
as open woodlands. The problem is that such generic descriptions may not be sufficient
in any project that describes a decline or increase in species and numbers. Steve Debus’s
account [260] is one of the most detailed descriptions of the kind of woodland on which
his study was centred. He writes that noisy miners primarily inhabit dry, open eucalypt
forests dominated by spotted gum, box, and ironbark, as well as degraded woodland
where the understory has been cleared, such as recently burned areas, farming and grazing
areas, roadside reserves, suburban parks and gardens with trees and grass, but “without
dense shrubbery”, not without any shrubbery—a factor that might be of some importance.
BirdLife Australia, in one of its ten booklets for the public, proposes to “restore native
understorey in remnant patches or establish shrubby understorey in order "to deter noisy
miners or other competitors”, suggesting that noisy miners avoid the native understory
but not specifying what the vegetative conditions should ideally be [261]. The comment
makes little sense in light of Arnold’s results, since breeding success in noisy miners was
shown to be greater when nests were placed in understorey plants of 2.5–4 m height or
even lower [169].

6.3. Lacking Detailed Descriptions of Woodlands/Open Woodlands/with or Without
an Understorey

Descriptions of ‘woodlands’ and ‘understorey’ in the noisy miner literature are often
too imprecise or contradictory, making it difficult to obtain any factual basis for the species’
alleged ‘preferred’ environment. Therefore, it is vitally important to identify important
nuances in environmental architecture, including height, structure, or density.

There are two ways to remedy the general vagueness in the description of the architec-
ture of plants in environments, or, I believe, the discredited claim that noisy miners prefer to
have no understorey [170]. The latter claim was only possible because the description and
naming of plant architecture have not yet been fully standardised. Such standardisation
is necessary and easy to achieve because an authoritative classification system already
exists: The Atlas of Australian Resources (NATMAP) (vol.6) [262], which clearly defines the
differences between forest and woodlands, as well as the differences between various
types of woodland, understorey, and shrubbery. The definitions set out in volume 6 of the
Atlas are easy to follow, and if these definitions were rigorously applied and made explicit
across all projects, one might eventually find common ground and identify the specific
environments in which species, such as small woodland birds and noisy miners, might
find stability.

The ‘Atlas of Australian Resources’ volume 6, titled ‘Vegetation’, provides a way to
standardise exactly what a woodland is. Notably, an undisturbed woodland does have
an understorey [262]. On p. 11, the Atlas presents a diagrammatic ‘pictorial key to the
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structural forms of Australian vegetation’. There are drawings of six types of ‘forest’. In
their definition, the unifying characteristics are the closed canopy and the amount of light
reaching the ground that defines a ‘forest’, identified as foliage cover:

(1) Closed forests fall into two groups: (a) more than 70%, and (b) 30–70%, meaning
that in such environments, canopies overlap and create at best dappled light on the forest
floor. There is very little left in Australia of ‘tall, closed forests’ (one of the very few well-
known examples is the ‘Daintree’ in northern Queensland, which, since 1988, has been
listed as part of the Wet Tropics World Heritage Area (WTWHA). Hence, all other treed
areas are classified as ‘woodlands’.

(2) There are five types of woodland identified. ‘Open’ refers to the fact that canopies
do not overlap and allow more light on the forest floor: (i) tall woodlands (T2); (ii) wood-
lands (M2); (iii) open and (iv) low woodlands, whose canopies have 10–30% foliage cover;
and (v) two types of open woodlands that provide less than 10% foliage cover. Open and
low open woodlands have very sparsely distributed trees that offer less than 10% foliage
cover and low native understorey vegetation [262], p. 11. Importantly, the height of trees in
open woodlands is still about 20 m, and in low open woodlands it is about 10 m, but there
is no understorey. Below these heights, classifications change to shrubland (4 m or less).

The woodlands in which I have observed resident noisy miners rarely belonged to the
category of tall woodlands (T2) but largely to the ‘woodland’ category (M2), meaning that
trees were 20–30 m in height and the crowns did not meet but were still relatively close
together. Importantly, the T2 and M2 classifications include details of understorey heights
that could reach 5–8 m (Figure 8).

However, parks established for human enjoyment, i.e., places where large numbers
of noisy miners allegedly prefer to be, usually have very little, if any, understorey. In fact,
these parks are artificially created, and the understorey is removed for safety reasons, i.e.,
to suit human needs. In natural environments, such parks may not fit into any of the
categories described in the authoritative source of this Atlas.

In Figure 8, woodland profiles are shown. Figure 8D shows the parkland (woodland
without an understorey) that more than one author claimed was the preferred environment
of noisy miners [19]. The same statement has been repeated by the NSW Department of
Education (n.d.) [170], as shown in Figure 8D. And this assumed fact is also built into
description of noisy miners as a ‘reverse keystone species’ [181].

There is no evidence to show that a preference for an environment without an un-
derstorey for the species as a whole exists. At the culling sites, some large colonies of
noisy miners have been seen in habitats with a ‘cleared understorey’. The justification
for culling noisy miners largely rests on both the numbers seen in one location and the
assumption that they ‘prefer’ such a habitat and will fight to exclude others from their
patch. Talking about ‘preferred habitat’ is risky at the best of times. As a generalisation,
it is misleading, particularly when evidence exists of noisy miners breeding successfully
within the understorey [168,169] (paper in prep.). To repeat, selecting the understorey for
nest sites (especially at lower heights) has led to greater reproductive success than in higher
trees or canopies [139].

One would therefore have to conclude that the assumption of noisy miners preferring
no understorey, as so many authors have now claimed, is unresolved if not incorrect, unless
noisy miners choose not to breed at all or risk even lower (and possibly unsustainable)
levels of nesting success rates than those reported in the past [168] (see Table 2).

Alternatively, it is argued here that research on habitat preference (vegetation type and
architecture) has simply not been described in sufficient detail and not standardised as to
what understorey and ‘woodlands’ mean in height, density, and light. Habitat quality often
determines levels of cooperation and thus also reproductive success. And since the lives of
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native birds depend on human judgement, this would seem to be especially urgent. With
some exceptions [221], many recent publications proposing or reporting culling events of
noisy miners do not spell out details of the physical properties of the selected noisy miner
habitat and sometimes avoid doing so by calling noisy miners ‘edge specialists’. To end one
aspect of controversy and contradiction, standardised habitat descriptions could be adopted
in all papers using the categories provided by the Atlas (vol. 6, Vegetation [262]). This
would help distinguish degrees of habitat complexity and enable more precise predictions
of the suitability and sustainability of native bird assemblies in general and of small- to
medium-sized woodland birds in particular.

 

Figure 8. Woodland profiles. (A) The amount of light penetrating through the canopy determines
the category. This is an open woodland scenario: a large blackbutt tree towers above the rest but
offers an open canopy. (B,C) Vistas of the substantial but open understorey, varying in height from
2 to 6 m. Note the small white bar on the lower left of (C), which indicates a height of 2 m. (D) A
typical parkland landscape entirely cleared of the understorey, also called a ‘woodland’, which is
not necessarily suitable for vulnerable woodland birds. Sources: (A–C) Photocredit: G. Kaplan;
(D) excerpt of Lowanna Park/Chatswood, Sydney, with Red Mahogany and Sydney Red Gum, by
Poytr CC BY-NC 2.0).

A very thorough study by Oldland and colleagues [263] of the environmental con-
ditions in which noisy miners are found in Victoria suggested that the idea of ‘preferred
habitat’ is more complex than just a question of understorey [263]. They found that the
most powerful predictors of the presence of noisy miners at remnant corners were asso-
ciated with deeper, more fertile soils and higher proportions of yellow gums (Eucalyptus
leucoxylon). Yellow gums are prolific and reliable nectar producers, and nectar availability
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might be “more important in determining the attractiveness of a site to noisy miners than
structural attributes like the presence or absence of an understorey” [263].

However, resource availability may also not be the most important factor that explains
the absence or presence of noisy miners. One needs to recall that noisy miners are, in
fact, more appropriately called feeding generalists than predominantly or exclusively
nectivorous [125,159], as I have also observed them gleaning insects and smaller butterflies.
Unfortunately, many urban-adapted birds have also taken to a variety of often harmful
anthropogenic foods [264], a new avian habit that is a global problem [265–267]. Diet
flexibility may be a specific adaptation to urban life, but substantial discrepancies still exist
in identifying their preferred habitats in conjunction with resource availability. In a recent
and very detailed review of workable and non-workable strategies for the conservation
of woodland birds, Walsh and colleagues [268] showed that most conservation strategies
yielded mixed results or were not successful. Condensed from hundreds of papers, mixed
and unsuccessful strategies include fire control, management of noisy miners, and grazing
management. Even natural regeneration and habitat protection on their own yielded
mixed results.

The authors found, however, that methods of active revegetation showed consistently
positive results for species richness and abundance across all bird species, including wood-
land birds in general and declining/threatened small woodland birds [268]. Similarly,
leaving or adding large woody debris also showed consistently positive results across all
birds and ground foragers.

One notes, by contrast, that almost none of the culling projects of noisy miners reported
replanting activities (active revegetation). No attempts were made to reintroduce native
plants, understorey, and/or ground debris to see whether, after a few years, the behaviour
of noisy miners had changed, prior to making the decision to shoot the birds. Indeed, in
only a few projects was some replanting undertaken or considered, even after the noisy
miners had been removed, and then only to avoid the noisy miner resettlement. According
to Walsh et al. [268], one could conclude (with hindsight) that none of the projects should
have proceeded until the strategically important step of active revegetation was completed.

7. Scientific Objections and Alternative Explanations
One of the concerns underlying the biased characterisations of a native species is that

the substantial findings of the proximate causes of avian behaviour were overlooked or not
applied. It seems, for instance, that the only emotion that noisy miners are described as
displaying is ongoing aggression, usually considered a rather extreme, if not dysfunctional,
behaviour. Across all the literature against the noisy miner, it is evident that Descartes’
views have not quite disappeared. He was thought to have believed that animals are genet-
ically hardwired and are able to act purely mechanistically. In short, animals are ‘automata’,
incapable of thinking, and, crucially, Descartes apparently believed and expressed the view
that humans therefore had no moral obligation towards them. While these claims have
been reinvestigated repeatedly [269], Descartes’ views in the popularised version were
influential well into the middle of the 20th century. In the mid-20th century, Tinbergen
broke away from some of the implications of animals as ‘automata’ when he published
two influential books on bird and animal social behaviour [270,271], for which he was later
awarded a Nobel Prize. His admission that animals had emotions was modest but broke
away from Descartian concepts of animals as ‘automata’. He argued that animal emotions
existed, were tied to motivational systems, and were basic to survival. To put it bluntly,
the four fs are feed, flee, fight, and fornicate. These four basic tenets of emotions can be
demonstrated and tested because each is regulated by hormones. Indeed, later research
found that birds have the same or functionally equivalent hormones and neurotransmit-
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ters as humans [272], including serotonin, the dopamine system [273,274], prolactin (once
thought to be unique to mammals), adrenalin, and corticosterone (the avian equivalent
of cortisol), controlling and expressing fear. One does not necessarily expect a discussion
on the function of hormones when concerned with the conservation of specific species.
But should one not expect to ask why birds, here noisy miners, have switched behaviour
and made a choice to congregate in large numbers and in environments they would not
normally choose? First, it is worth remembering that humans, not other vertebrates, are
generally believed to have a major impact on species extinction [275,276]. In other words,
one would expect more detail by first trying to understand the environment from the
bird’s perspective.

How is this relevant to noisy miners and ongoing efforts to reduce their numbers?
First, killing part of a community of a cooperative species is bound to have repercussions
for their future success in breeding and even for their survival because of systematic culling.
Possible motivations by noisy miners to behave as they do in some locations are questions
worth asking, since the behaviour is not uniform.

It is generally agreed that fear is one of the fundamental emotions in all animals. In
birds, there is a centre (both sides of the brain) designed to respond to such emotions
called the amygdala or archistriatum. Activating the amygdala does two things: increases
adrenalin and raises vigilance levels, enabling memory formation of the specific event that
induced the fear or stress response [277,278].

Memory formation of this kind is crucial to survival. Fear can also be caused by
uncertainty. Agnvall and colleagues [279] tested the relationship of fear (of humans) by
examining a number of physiological and behavioural traits in junglefowl (Gallus gallus).
They found that in fowl with low fear, basal metabolic rates were higher, feeding efficiency
was greater, plasma levels of serotonin were higher, and exploratory behaviour was greater
compared to birds with high levels of fear [279]. Ecology, not known to concentrate on
emotions and cognition in birds, nevertheless recognises that fear is an important factor in
bird behaviour, and this, I believe, might well have some explanatory power in the case of
noisy miners.

7.1. The Ecology of Fear

Contradictory results and seemingly biased reporting and terminology have proposed
many reasons as to why this is so. One problem is the characterisation of noisy miners as
aggressive or hyper-aggressive. These words alone are value-loaded and generally not used
in animal behaviour studies, brushing aside a century of research and fine discrimination
of animal behaviour since Darwin, or at least since Tinbergen [280]. Indeed, papers on
noisy miners have used the word ‘aggression’ and even ‘hyper-aggression’ rather lavishly
when, perhaps, the term ‘agonistic’ would have been more appropriate. The latter tends
to have survival-function connotations, such as nest defence, territorial defence [281,282],
site-related dominance [283], defence of food resources, competition for a mate, and, if
possible, driving out a predator or at least driving the predator away from offspring [284].
While styles and methods of these defences may vary between species, their functions
are similar or identical and have a long evolutionary history. The question is whether the
assertion of noisy miner dominance and driving out other species represents something
fundamental and perhaps even alarming. It is possible and even likely that dominance
behaviour may have developed in some locations in response to specific external factors.

7.1.1. Stress and Its Costs

Many external factors present in the environment (urban or natural, social or preda-
tory) cause stress [285]. Short-term stress, such as predator–prey interactions [286], may
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result in actions that reduce stress [287], but in some situations, stress may become chronic,
alter behaviour, and lead to poorer outcomes in social life, decision-making in general, and
reproductive success [288–290]. Predator–prey interplay is a central theme in ecology [291],
yet it seems to have played no role in the latest assessments of the behaviour of noisy miners.
One needs to ask how it is that there are some noisy miners that suddenly appear in large
social groups, seemingly at the exclusion of other birds, but not consistently throughout
their range, and such new formations are found in some locations and not in others.

Owing to neuroscience research, it is now known that the fear and stress of life-
threatening experiences can have a significant impact on the brain [292]. In humans, this is
now mostly recognised and referred to as post-traumatic stress disorder (PTSD) [293], while
in birds, such trauma is recognised but generally described as brain- and behaviour-altering
events. In captive birds, however, PTSD has been adopted as a diagnostic tool [294]. At
its core is the trauma of one or several usually life-threatening experiences that result in a
number of qualitative and behavioural changes.

In 2006, Blumstein established what is known as the ecology of fear [295], and such fear
is associated with identified risks, thus predominantly with predators. Notably, as Clinchy
and colleagues showed, humans have now advanced to the role of ‘super-predator’, even
more feared than larger native carnivores [296,297]. The ecology of fear in animals has been
recognised as an important way to explain the total impact of predators on prey populations
and bird communities, and it would be advantageous for the survival and health of avian
species to understand that human presence is not an innocuous stimulus but one that, in
many situations, contributes significantly to levels of fear and distress. Signs of ‘hyper-
aggression’, as many researchers have noted in noisy miners [21–23], should immediately
raise some serious concerns about noisy miners because it is atypical behaviour, out of
season, and likely a consequence of ongoing stress and fear. Human presence alone and/or
hostile actions against noisy miners may therefore substantially increase the birds’ distress.
One might expect in the future that observers watching such behaviour would show some
empathetic concern for the birds’ overall health and then investigate further.

Regrettably, researchers have chosen instead to interpret this in human terms as ‘badly
behaved bullies’ and then made a case for their elimination. As Zanette and Clinchy put it
so clearly:

“The ecology of fear posits that the behavioural, physiological, and neurobiological
costs of avoiding predation (‘fear’ for short) may additionally reduce prey fecundity and
survival, and the total reduction in prey numbers resulting from exposure to predators may
thus far exceed that due to direct killing alone. If this is the case, then failing to consider
fear as a factor risks profoundly underestimating the ecological role predators play.” [298].

The distinction between functional and dysfunctional behaviour has become evi-
dent after 100 years or so of research into adaptive avian behaviour: almost all agonistic
behaviour has a clear survival function [299] that is identifiable across vertebrates and
indicates a long evolutionary history [220]. The 19th to 21st centuries have added a sub-
stantial number of anthropogenic stressors that did not exist before, which now often
simultaneously affect the daily lives of native animals, including birds [13,300].

As mentioned previously, many studies have shown that any number of such stressors
can lead to reduced foraging, increased vigilance [13,273], and reduced reproductive suc-
cess, all factors that can affect behaviour and health [286–289], as they can negatively affect
the functional diversity of birds [275]. The question is whether noisy miner dominance and
aggression are species-typical or atypical behaviour, or have developed in some locations
in response to specific external factors?

The basic emotion of fear is experienced during a stress response [301]. A study
by Willcox found that free-living woodland birds in more fear-inducing habitats show a
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cognitive bias by making more pessimistic judgements about an ambiguous stimulus [302].
According to Willcox, location has a significant effect on fear levels, i.e., it induces different
affective states. Willcox showed that the impact of understorey cover is positive and human
disturbance is negative on birds’ welfare [302].

With such findings, it is at least possible to hypothesise that the lack of an un-
derstorey can induce fear because of exposure to an environment in which hiding or
cryptic approaches have been made impossible and thus have exposed the birds to a
greater risk of predation. Would one expect behavioural changes as a result of living in
denuded environments?

There are several ways to answer this. Schmidt and Kuijper [303] suggested that the
landscape of fear contains a “real death trap” because cleared environments are transpar-
ent, have no distinct refuges for prey, and make prey distribution more predictable for
predators, even or especially when prey avoid the riskiest sites [303]. This is very relevant
to noisy miner colonies having settled in open woodlands without an understorey. When
the prey birds concentrate their foraging in fewer areas, this helps predators find prey more
readily. Prey animals are aware of varying levels of predation risk ‘at a spatial scale’ [304].
If this is so, it is conceivable that noisy miners are also aware of varying levels of predation
risk and have learned to protect themselves by forming large groups and warning other
small birds of the high predatory risk. Indeed, for woodland birds, the heightened sense
of exposure could well signal fear and induce chronic stress, i.e., in a negative affective
state with physiological and behavioural consequences [305]. We have heard often enough
that habitat loss and fragmentation threaten birds via structural changes and the ensuing
reduction in resources, but as Teckentrup and colleagues [306] rightly said, this also occurs
via inevitable modifications in species’ interactions. They argued that an additional conse-
quence “is perceived predation risk and hence feared, which is rarely explicitly addressed in
studies on habitat modification” and, significantly, they found that fear alone had negative
consequences for biodiversity [306].

The question is, why would noisy miners prevent other birds from taking residence in
their territory when, in other contexts (woodland with an understorey), they live peacefully
with the same species they chased away in open spaces? Clearly, such questions need
answers and may require innovative research designs. We know that there is a link between
cognitive bias and affective states [307]. Birds can be ‘optimistic’ or ‘pessimistic’ in their
behaviour, depending on the experience and environment [308,309]. To hypothesise, it may
be that other woodland birds, especially small ones, are not perceived by noisy miners
as suitable recruits to help defend such an exposed environment, and hence, just to cope,
the noisy miners require the recruitment of as many conspecifics as possible to defend a
perceived high-risk environment. Koolhaas and colleagues suggested that stressors can
result in proactive coping styles marked by higher aggressiveness, higher routine formation,
and lower cue dependency [310]. Whether fear lowers or heightens response patterns, it is
clear that “fear effects” can significantly alter the physiology, behaviour, and life history
of prey species [311], or expressed differently, all of life becomes one of uncertainty and a
perceived lack of safety.

The first response in perceived high-risk environments is usually vigilance be-
haviour [312]. Vigilance is an expensive form of self-preservation because the vigilant
bird cannot feed while trying to look out for predators. And a simple solution, where
possible, is to increase the size of the group. Vigilance for predators as a social phenomenon
is one of the most studied aspects of behaviour under risk of predation [311,312]. The
common observation is that individuals in a foraging group spend less time being vigilant
with increasing group size, and larger flocks have a higher survival chance [313]. As
shown for other classes of social animals, large-scale ecological effects can be linked back
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to fear. For example, the reintroduction of wolves to Yellowstone National Park increased
predation risk and fear for elk, resulting in grazing changes and avoiding more wooded
areas, which altered the vegetation in the park and literally changed the landscape to the
point of stability for all animal groups [314].

It is also plausible that landscapes can engender fear when individuals feel too exposed.
There may be no place to hide or no safe place to nest [315]. Urban environments, for
instance, have been shown to induce fear. Behavioural observations of birds corroborate
the importance of cover, not just for roosting and sleeping but also, and perhaps especially,
when foraging. In a study on foraging, a video recording showed that Eurasian jays, when
offered worms at an open feeder, rarely consumed the worms at the feeder but took them
away to a more covered area. Carrying food to protective cover minimises exposure to
predators [315], suggesting that birds perceive a high level of risk when foraging in open
areas. Behavioural differences at different locations also imply that birds at ‘high-fear’
locations experience a negatively valenced affective state. These findings are consistent
with previous research demonstrating that birds alter their foraging decisions based on
their proximity to protective cover, leading Laundré et al. to argue that the concept of a
‘landscape of fear’ is valid and unifying in animal ecology [304].

7.1.2. Refined New Culling Techniques: An Elevated Level of Trauma for Birds

Unfortunately, the persecution of noisy miners has not ended. Just as this paper was
about ready to be submitted in its final version, a paper was published that proffered a
‘solution’ to the noisy miner ‘problem’ and claimed to have found a new culling technique:
culling by shooting noisy miners in the centre of the territory and letting those in the
outer circle live. This was reportedly to prevent another group of noisy miners from
recolonising the territory and was said to have made the surviving miners less aggressive
and ‘calmer’ [316].

This claim of success in dealing with noisy miners and the interpretation of noisy
miners’ behaviour may be far off the mark. The culling technique, usually referred to as
the ‘doughnut tactic’, may be new when applied to animals, but in the military, it is a
familiar term used for eliminating the centre of a group containing ‘high-value targets’ and
subjugating the remainder of the outer layer (hence, ‘doughnut’ tactic).

Stress tends not to remain with a target group but may spread from families to
close allies and even throughout animal communities. As outlined in a previous section,
considering the ecology of fear, the more probable interpretation would be to predict that
the level of fear and stress in the surviving noisy miners was extremely high.

Also, a more likely explanation is that they are not ‘calmer’ [316] but traumatised
to the point of ‘freezing’, with a poor prognosis for their own survival as a result of
witnessing this event. One hopes that ethics committees in research institutes would
counsel staff about the potential effects of this ‘technique’, be this for any purpose, let alone
for conservation purposes.

No anti-predator defence that has ever evolved could have prepared miners to cope
with this culling event: none of the strategies that any avian species might have perfected
would have worked in this context. Had the surviving birds been tested for corticosterone
levels, predictions might well be that they were highly elevated, i.e., showed signs of
extreme distress, probably turning into chronic stress. These physiological changes would
have been followed by behavioural signs of confusion, poor foraging, and a limited number
of activities. Serotonin levels might have dropped to critical levels, leading to depression,
poor digestion, and declining health. As noted previously and shown in countless studies,
particularly stressful events can significantly alter the physiology, behaviour, and life
history of prey species [317]. And there is a further consequence that may not have been
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intended but is well-known: the effects of frightening stimuli (such as predators) generally
do not just remain with the targeted individual or species but tend to spread throughout the
assembly of species, that is, including any other woodland birds that might have witnessed
the culling, including species that the culling event was meant to protect and help, thereby
contributing to a further decline in or complete collapse of diversity [318].

7.2. Territorial Behaviour

The idea that a definition of territoriality should include ‘aggression ‘as a ‘requirement’,
as Pike and colleagues recommended [305], defies long-standing documented evidence and
insights. In 1956, Hinde confirmed and established the biological significance of territories
and suggested that territorial defence and impulsive/emotive ‘aggression’ can be two
very different things [281]. Indeed, a large number of species in most classes of animals,
including invertebrates, have developed some form of strategy to protect at least their own
breeding sites [172,174] that involves no aggression at all. Such strategies may involve
deception, camouflage, or distraction displays, designed and usually successful in luring
away predators. These activities are, however, largely confined to ground nesters and are
common in grasslands and waterbirds worldwide. There are several kinds of these displays:
feigning injury, performing impeded flight motions, feigning lameness, and playing dead.
Sometimes, a combination of activities is used. Golden plovers feign injury. Oystercatchers
(Haematopus ssp.) use ‘impeded flight’, hopping along with futile wing flutters or very
slow flight. Some species mimic dying in groups, such as stilts (e.g., the pied stilt of
New Zealand). Australian white-fronted chats (Epthianura albifrons), when performing
disablement displays, encourage their neighbours to join in [319]. Stylised threat displays
may involve vocalisations or parading around with wings fanned out widely. Other forms
of territorial defence are purely vocal, of which duetting is the most common form. These
vocal signals are usually respected, but they can also be deceitful [319]. Of course, there are
also clashes and fights when nothing else works, but that is also nest defence.

Sometimes, small birds may have no choice but to flee and abandon their nest. How-
ever, not all small birds are entirely defenceless. For instance, the brown thornbill, Acanthiza
pusilla, a bird weighing a mere 7 g, has in its repertoire aerial predator alarm calls that
it can use deceptively to make potential nest raiders flee [320]. Many Australian small
bush birds are not timid or anxious but quite feisty and fearless, at least when facing
intruders or competition, and will mob potential predators even if they are substantially
larger (including humans) [299]. Such bush birds include brown thornbills (mentioned
previously); grey fantails, Rhipidura fuliginosa (8 g); superb fairy-wrens, Malurus cyaneus
(10 g); rufous fantails, Rhipidura rufifrons (10 g); scrubwrens, Acanthizidae (12 g); willie
wagtails, Rhipidura leucophrys (20 g); eastern yellow robins, Eopsaltria australis (20 g); rufous
whistlers, Pachycephala rufiventris (25 g); sacred kingfishers, Todirhampus sancta (≈50 g); and
as many as nine species of honeyeaters, including the bell miner, Manorina melanophrys
(10–12 g), and the noisy miner (50 g). During the breeding season, males of such small
woodland birds can be seen attacking their image in windows or in rear vision mirrors on
cars, indicating that any competing male would be fought.

While many confrontations among male birds may be well stylised and expressed in
symbolic displays, in some cases, fights can be quite savage and, in equally matched males,
may lead to severe injury or even death, which happens on rare occasions during territorial
establishment or fights for a choice among capercaillie males, Tetrao urogallus [321]. These
are some strategies for territorial maintenance, breeding success, and self-defence as part of
natural selection.

Non-lethal alternatives in the management of a native bird would clearly be a more
meaningful option, but to do so might involve several time-consuming and dedicated steps.
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One step involves appropriate plant restoration programs for natural open woodlands,
including the understorey. This is a bottom-up approach to conservation. A top-down
strategy, as argued in a recent PhD thesis by Fielding [322], considers the possible reintro-
duction/rewilding of top native carnivores. The author reminded us that large carnivores
at the top of the food chain are also in decline but are essential for functioning and healthy
ecosystems [322]. He commented on top predators that “they can trigger trophic cas-
cades throughout an ecosystem” which, in turn, “can cause changes in behaviour at all
levels”: (a) a reduction in the abundance of mesoscavengers (which are a direct risk to
woodland birds), and (b) decreased predation on smaller prey species, such as woodland
birds, which are not the direct targets of top predators. And he believed that the reintro-
duction/rewilding of top carnivores is an important conservation tool for woodland bird
communities [323]. As the dramatic example of the reintroduction of wolves to Yellow-
stone National Park so clearly showed, natural balance and dynamics can be, or become,
self-regulatory once all the right elements and interactions are in place. And there is plenty
of evidence to show that top predators have an important regulatory role in maintaining or
restoring ecosystems [322,323]. In this chain of interdependent variables, it seems some-
what futile to single out a species, here the noisy miner, from among the multitude of living
things and blame it for the failures above and below that interactive chain.

7.3. Myth-Making

Myth-making has been used rather assiduously in the pro-culling literature on noisy
miners, either through omission, suggestiveness, conjecture, or other rhetorical means:

(1) Describing noisy miners using vocabulary usually reserved for value judgements
of human behaviour (such as ‘bullies’, ‘despotic’ [27–29], and even ‘notorious’) is counter-
productive [31].

Comment: Name-calling is a powerful rhetorical weapon for denigrating and/or
digressing, but it is not science. Moreover, throughout the literature on noisy miner culling,
the harmful role humans have played in habitat destruction (now often called the sixth
mass extinction) of the Anthropocene is consistently excluded.

(2) Myth-making has been further strengthened by the claim that noisy miners have
“benefitted from habitat-clearing, fragmentation, and degradation”, because these have
allegedly created more suitable habitats for noisy miners [253].

Comment: Since when have species benefitted from global human action? This may be
a comforting thought, but it contradicts the documented evidence of both, the accelerating
decline as well as the increase in extinctions of living things in the Anthropocene. In current
prognoses, avian species rank highest in either category among all recorded classes of
animals [[12]; Figure 1].

(3) Some writers added ‘overabundance’ as an ecological category, and this claim
has since been further embellished. In a media publication from 2019, it was claimed (or
perhaps misquoted?) that the “lead researcher [. . .] from the Australian National University
[had said that] noisy miner numbers are now greater than before Europeans arrived in
Australia, and on top of the loss of 80% of southern temperate woodlands, this is having a
devastating impact on many other species of woodland birds.” [180].

In another public document, a slightly less contentious, but possibly just as misleading
reference, was made to overabundance: “since European arrival, the noisy miner, a hyper-
aggressive Australian honeyeater, has become overabundant.” [252], implying that the
overabundance of noisy miners is a long-standing problem, but again, historical records
are scarce and too recent to support such assertions at all!

Comment: The claim that “numbers [of noisy miners] are now higher than prior to
or at the time of European arrival” is completely fictitious. It is also very regrettable to
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use such falsehood, even if ‘just’ as a dramatic device, seemingly to justify the killing of
noisy miners.

To clarify and correct this statement: any information about species in Australia,
let alone numbers, prior to European arrival, is unknown, except insofar as fossils have
revealed some prehistoric presence of birds, dinosaurs, and megafauna, largely found and
excavated in the 20th century. Taxonomy and palaeontology have provided the complex
details of Australia’s avian evolution, phylogeny, and diversification [59–67], but this is
not about individual numbers of birds. Citizen science bird counts started in the 1970s,
and the ‘big data counts’ of ‘Birds in the Backyard’ are in their 13th year. The long and
continuous presence of Aboriginal nations over at least 55,000 years, if not more [76,324],
has been largely maintained as an oral and partly pictorial culture, but they almost certainly
did not count bird numbers. Europeans first claimed/invaded Australia as a permanent
colony in 1788. The first ornithological organisations were formed a century later (the
South Australian Ornithological Association in 1899, the Royal Australasian Ornithologists’
Union in 1901, and the Bird Observer’s Club in 1905). At the time of Federation in 1901 at
the turn of the 20th century, Australia’s white population was about 3.8 million (indigenous
populations were not counted), and little was known about bird numbers, let alone their
distribution across the continent, which remained relatively unexplored, as the small
human population huddled mainly near the coast on the east and south, southwest of
the continent.

John and Elizabeth Gould’s visit to Australia between 1838 and April 1840, on which
the seven volumes of Australian birds (The Birds of Australia, 1848) were based, produced the
first meticulous collection, descriptions, and detailed illustrations of Australian birds, but it
was inevitably limited in scope [304]. Their visit included Tasmania and about a 200 km
radius around Sydney and Newcastle, a small section of rural New South Wales, and
some forays into South Australia (Murray River, Kangaroo Island, and Mt Lofty) [325,326].
Actual systematic monitoring of some species numbers (see Figure 7), and only of select
and endangered groups, started in the latter part of the 20th century [234,235].

Comment: Given these facts, how could one possibly assert or know what noisy
miner numbers were like at the time of Federation, let alone ‘before European arrival’?
Nobody did any counting, either in the 18th or 19th centuries, and citizen science is a
relatively recent phenomenon, emerging in the second half of the 20th century. Myth-
making can work to legitimise whatever actions may be deemed desirable at a given time,
but it diminishes science and makes a commitment to protecting native species difficult,
and, of course, it is the latter that we must try to do.

8. Concluding Remarks
We have placed the noisy miner, a native bird, in an untenable position and neither

solved its problems nor those of other bird assemblies. Condemning the bird’s behaviour
using criteria that humans find unacceptable is hardly a way forward. The proximate
causes of species’ decline often remain poorly understood, partly because there may be
many factors involved that are difficult to analyse, and partly because such studies can
be extremely time-consuming and resource-intensive. However, a very detailed study
undertaken by the Royal Ornithological Society of Britain found at least seven major
potential causes of avian decline [7]. Of the seven major causes, their report identified
one obvious one, namely the decline of woodlands, as well as another, the decline of
invertebrates as an essential food source for many woodland birds, causes that are likely
to apply also to other countries, including Australia. Many other studies blamed the
expansion of agriculture [8–10]. Another study from Poland wondered why two closely
related species showed opposite trends: one was declining, the other increasing in numbers
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(Firecrests, Regulus ingicapilla, and Goldcrests, Regulus regulus, both very small migratory
songbirds). In one case, climate change arose as a major reason for decline, and the major
reason for increase was the regeneration of a forest and planting of many more of their
favourite feeding and roosting trees [327]. In another recent study, Bennett et al. [328] raised
the question of ‘revegetation’ and ‘remnant’ landscapes as a precondition for slowing or
reversing avian decline. Hence, the matter of the decline of woodland-dependent birds in
Australia may not be solved by simply culling ‘aggressive’ [21,23,329] noisy miners [34,57],
even if the public can easily accept such an argument. The extensive culling of noisy
miners, according to official edicts, was based on the species’ perceived risk to other small
woodland birds. The anti-noisy-miner project was discussed in this paper as a case study
of ethical dilemmas in conservation, or, in this case, as taking license with lethal outcomes,
on a reductionist and on what one might well perceive as a biased premise.

Moreover, the ongoing removal or reduction of noisy miners has generally not been
very successful in the context of the goals set by researchers. The latest report of noisy miner
culling [316], however, sounds almost self-congratulatory, as it states that the miner ‘prob-
lem’ has been solved. Such confidence may be premature. Using a ‘doughnut technique’
for targets to be shot (see Section 7.1.2) means that survivors (i.e., deliberately non-targeted
birds) witnessed the carnage. This deliberate technique may have done perhaps unin-
tended but nevertheless substantial and even long-term damage to noisy miners and even
woodland bird communities as a whole. The level of intimidation and trauma from seeing
one bird after another, be it their partner, kin, team member, or associate, being shot and
killed, can barely be imagined. This may lead to long-term changes in behaviour, in terms
of either depression (PTSD) [294] or aggression as a dysfunctional way of ‘lashing out’ at
everything and everybody. In fact, judging by the description of noisy miner behaviour in
some of the papers, this may have already happened.

This paper has suggested that the reported atypical behaviour displayed by this species
may be a symptom rather than a cause of the decline of woodland birds. The reasons one
species behaves entirely differently in different locations in similar environments are indeed
very unusual and puzzling, and this paper recommends that more research be undertaken
to understand this phenomenon.

The social organisation of noisy miners can be complicated, or one may call this
extreme flexibility, rarely seen in songbirds. Noisy miners have been described as colonial,
territorial, and cooperative. Some or most of these characteristics are shared by only
a few other avian species, such as grey herons, Ardea cinerea [330]; white-fronted bee-
eaters (Merops bullockoides) [331]; and the pied kingfisher, Ceryle rudis rudis [332], and these
characteristics will also require some research effort to clarify how such a complex social
organisation might be beneficial for the species and how effective it might be as a specific
strategy for ecologically and behaviourally challenging conditions. This research is yet
to be carried out. But why have noisy miners been singled out as ‘nest interrupters’?
This would be applicable to scores of songbirds and, of course, to the majority of birds
of prey. Yet the blame has landed specifically on noisy miners, which have been deemed
to cause ‘avifaunal disarray’ [25,26]. The claim that noisy miners have benefitted from
habitat degradation [253] is an extraordinary claim that remains without any biological or
ecological foundation.

The concept of the ecology of fear has thus emerged as an important concept in the
Anthropocene to explain how predation risks (including pet cats and humans as super-
predators [297,333]) affect animal behaviour and physiology, with potential consequences
for population demography, species interactions, and ecosystem functioning [310,311]. We
can help avian species by reducing their reasons for chronic fear, namely by creating usable
refuges not easily accessible to predators [312] and ensuring that there are adequate and
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appropriate food resources for all endangered species, thereby increasing their ability to
successfully reproduce and helping them survive:

1. Actively modifying/restoring habitat structures in favour of prey species threatened
by adverse conditions.

2. Learn precisely in which habitat noisy miners maintain family groups of up to 20 in
stable and peaceful populations (which requires due consideration of the understorey, as
outlined in NATMAP [262]).

3. Establish why and when noisy miners form large social groups. In house sparrows,
for instance, it was found that flock size is correlated with the level of perceived predation
risk [313].

4. Resolve the discrepancy between poor reproductive success and cognitive abilities
in noisy miners, and possibly in many other species. The potential causes of poor repro-
duction may, at times, be quite complex. For instance, it has been shown that removing
predators does not improve annual nest and female survival, but in some instances, habitat
manipulations can [168].

5. One may consider further, based on robust research, that birds experience negative
emotions such as fear, stress, and frustration [317], and that they understand the world
cognitively much better than had been thought even a few decades ago.

6. Active habitat restoration is likely to be a promising avenue for reducing the
dynamics that create the ecology of fear in any native species, including birds. Where
this is not feasible, additional conservation strategies may be required to compensate for
detrimental, fear-mediated effects of land use. As Walsh and colleagues found [268], these
are strategies that have demonstrated consistent success in restoring small woodland birds
and biodiversity in general [268].

However, habitat restoration by planting a few trees is insufficient without considering
the usefulness and compatibility of the species planted, whether in terms of structure, pro-
viding cover, or food value. It is also important not to overlook the importance of the types
of understorey, with their different structures and heights, even including ‘refurbishing’
the ground with natural debris. Recent global research has suggested that only complex
landscapes stabilise bird communities and reestablish their ecosystem services [6,314].

Having considered some of the important life history events and behavioural and
cognitive strengths of the noisy miner, the conclusion, albeit tentative, is that the case of
noisy miner management is a miscarriage of justice, a conservation failure, and unfinished
business. Palmer and colleagues recently argued that killing for conservation is talked
about in black-and-white terms and uses “demonisation to support the case that killing is
necessary and morally right” and that we ought to be aware of “demonising language and
imagery” [55]. These warnings may well apply to the stated attitudes toward noisy miners.
This is not even just a case of killing Peter to save Paul [44], because, as has so far been
shown, small woodland birds as well as most other birds continue to decline, whether noisy
miners are present or not. Indeed, some may think that the culling, suppression, or local
extermination of noisy miners is an anti-conservation action in terms of actual outcomes.
Here, a victim of extremely stressful circumstances (and a native species that might have
existed for many millions of years) is declared the perpetrator. Despite the well-documented
and rapid destruction of the environment [82–84,334,335], in this particular case of noisy
miners, humans and human activities seem to be excused from any wrongdoing.

The case study of the current fate of the noisy miner is a small example of a much
larger problem in our relationship with nature and our environment in general. As Legge
and colleagues rightly argued, if we really want recovery, it would require “society to
reframe its relationship with the environment” [83].
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