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ABSTRACT

Workers in many professions suffer from poor mental health as a result of their employment.
Although a bibliographic search generated little published evidence for poor mental health
among conservation biologists and ecologists, the phenomenon has been reported among
researchers working on coral reefs, climate change, wildfires and threatened species. Factors
responsible for poor mental health include (I) epistemic attributes associated with conservation
biologists’ and ecologists’ deep knowledge base; (2) non-epistemic values associated with their
view of the natural world; and (3) a complex suite of factors relating to the wider social,
political and economic milieu in which they practise their trade. Because it relates directly to
employment, poor mental health among conservation biologists and ecologists must be
differentiated from the phenomena of ‘environmental grief and ‘solastalgia’ reported in the
wider community. A number of solutions to the problem have been suggested, including
appreciating the conservation successes that have been achieved, recognising the importance of
collegiality and comradeship, acknowledging the role of grieving rituals, active intervention via
therapeutic counselling, reducing the incidence of censorship and repression of scientists’
research, and the adoption of a Stoic view of the world. | propose a different approach:
conservation biologists and ecologists should reposition their personal experiences within an
historical perspective that sees them as part of a long tradition of struggle to protect the natural
environment. An apt rallying cry to help conservation biologists and ecologists manage their
mental health is Pablo Casals’ ‘The situation is hopeless. We must take the next step’.

Keywords: climate change, conservation, environmental change, extinction, fire ecology, Great
Barrier Reef, social sciences, wildlife management.

Introduction

Each morning I take my dogs for an amble through my local suburban park in inner south-
eastern Melbourne (Victoria, Australia). They enjoy their walk and I enjoy seeing my
favourite trees, a particularly massive sugar gum (Eucalyptus cladocalyx) at least as big
as the famed specimen in the Waite Arboretum in Adelaide (South Australia), a pair of
redoubtable red ironbarks (Eucalyptus tricarpa), and a grove of graceful lemon-scented
gums (Corymbia citriodora). I greet each tree with a warm welcome and congratulate it
on being such a fine specimen, then bid it farewell until tomorrow (Fig. 1a).

I know that I am not alone in having meaningful conversations with trees. The heir
apparent to the English throne and future head-of-state of the Commonwealth of
Australia (i.e. HRH Prince Charles) is reported as saying that regularly talking to trees is
something ‘that keeps him relatively sane’ (Sydney Morning Herald 2010). Poets have
often enjoyed consequential relationships with trees, most notably the great 18th- and
19th-century nature poets William Cowper and John Clare (Hayman 2003). Photographers
and artists make portraits of trees significant to them (e.g. Pakenham 1998; Allen and Baker
2009); similarly, writers have been known to prepare essays — almost love letters — on their
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Fig. I.
terminal stages of infection with water mould (Phytophthora cactorum).

favourite trees (e.g. Pembroke 2009). And of course,
Aboriginal people have for millennia spoken to Country,
sung songs to it, worried about it, and longed for it (Rose
1996); the Australian anthropologist W.E.H. Stanner
pointed out in his 1953 essay The Dreaming that in one
Aboriginal tribe in the Northern Territory ‘... all women,
without exception, call particular birds or trees by the same
kinship terms which they apply to actual relatives. In the
same way, all men without exception use comparable terms
for a different set of trees or birds’ (Stanner 2009, pp. 66-67).
Unfortunately my daily visits to the park are tempered by
the knowledge that many of its trees face a dire threat: water
mould, a disease caused by the pathogenic fungus
Phytophthora cactorum, has already claimed nearly half-a-
dozen victims among the eucalypts (Fig. 1b). Having worked
on the (in)effectiveness of community education programs in
controlling the spread of the related cinnamon fungus
(Phytophthora cinnamomi) in the Brisbane Ranges National
Park to the west of Melbourne (Boon et al. 2008), I
understand well the terminal nature of the disease. The first
sign is the death of the topmost leaves of an infected plant,
followed by a progressive thinning of the crown, which over
the course of the next few months becomes so depleted that
a formerly magnificent tree is reduced to a pile of naked
branches. The tree is by then dead, and its fate is to be grubbed
out by the local council workers or their subcontractors. I have
already seen a number of trees in the park succumb to
P. cactorum, and during each walk I experience a feeling
of dread that soon there will be signs of yet another
magnificent tree having a death sentence passed on it.
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(a) Sugar gum (Eucalyptus cladocalyx). (b) Eucalyptus tree in the same urban park showing the

This homily leads to the core theme of this paper: is the
anxiety, the dread, the sense of impending loss that I
experience in my daily walks through a local park — emotions
induced by the death of nature and my impotence to do
anything about it — indicative of a wider psychological malaise
among conservation biologists and ecologists? From a global
perspective, my dread of the impending loss of a few (planted)
trees is clearly trivial. But is a sense of grief and helplessness at
the loss of the natural world now sufficiently pervasive among
conservation biologists and ecologists that it should be seen as a
precursor to poor mental health and as a very real occupational
health and safety (OH&S) hazard more generally?

I tackle this topic by asking three questions: (1) Can a case
be made that conservation biologists and ecologists often
suffer from work-related poor mental health? (2) If so, what
are the likely causes? and (3) What correctives could be
applied to ameliorate the situation? My examples are drawn
primarily from Australia, for the simple reason that these are
the ones I am most familiar with. There is little doubt,
however, that the subjects tackled in this essay have a
worldwide application. But before I tackle these questions,
it is necessary to define what is meant by the term ‘mental
health’ and what factors are recognised as contributing to
its deterioration among the wider population.

What is mental health?

The World Health Organization (2018) defines mental health
as‘...a state of well-being in which an individual realises his
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or her own abilities, can cope with the normal stresses of life,
can work productively and is able to make a contribution to
his or her community’. It acknowledges that a wide range of
factors influence an individual’s mental health, including
socio-economic pressures, exposure to sexual, domestic or
institutionalised violence, rapid and undesirable social change,
stressful work conditions, gender discrimination, social
exclusion, physical ill-health, and human-rights violations.
Very often, an individual’s employment and working conditions
are also relevant, as illustrated below. It is important to stress
that poor mental health is not the same as mental illness or
the presence of specific mental disorders such as bipolar
disorder, schizophrenia or other psychoses. Moreover, an
individual’s mental health is not a constant: it can vary from
week to week and even from day to day.

Poor mental health as an OH&S hazard in
workers in other professions

There is ample evidence that employment conditions are
directly responsible for a suite of adverse mental health
outcomes in many professions. People working in the ‘caring
professions’ — social workers, nurses, paramedics etc. — are
highly susceptible to compassion fatigue, burnout and
depression (Hricova et al. 2020). Serving and returned
military personnel are at a very high risk of developing post-
traumatic stress disorder, frequently resulting in family
breakdown and, at its worst, the soldier’s suicide (Forrest
et al. 2018; Jamieson et al. 2020). Fly-in/fly out mining
workers in remote sites across Australia are well known to
suffer from a high incidence of depression and anxiety, often
also from various types of drug abuse and especially
alcoholism (James et al. 2018), and construction workers have
unusually high rates of suicide (Chan et al. 2020). Among the
occupations with strong links to the natural environment, road-
kill rescue workers and farmers are frequently documented as
suffering from poor mental health (Edwards et al. 2015;
Engelfield et al. 2018, 2019; Perceval et al. 2019; Yazd et al.
2020), as are veterinarians (Fritschi et al. 2009; Tomasi et al.
2019). Is there any evidence to suggest that conservation
biologists and other scientists working in ecological or
environmental disciplines are similarly prone to some form
of mental ill-health arising directly from their employment?

Mental health of conservation biologists and
ecologists: what does a bibliographic search
indicate?

An automated search of the bibliographic database ‘Web of
Science’ (all databases) in April 2021 using the search terms
‘mental health ecologist Australia’ returned only three
records, and of these only the paper by Driscoll et al. (2021),

on censorship of ecological research, was relevant. The search
terms ‘ecologist depression’ returned 49 reports, but only
one was relevant (Woodwell 2016); ‘nature conservation
mental illness’ generated 10 results, of which only three
were potentially relevant (Freeman 1978; Dean et al. 2011;
Reddon and Durante 2018). In contrast, a search using
the more general terms ‘mental health Australia’ returned
16 221 results.

These results suggest that, although there is appreciable
awareness of mental-health problems in Australia, there is
little in the peer-reviewed scientific literature on the
possibility that conservation biologists and ecologists also
suffer from work-related mental health problems. There are,
however, well-known limitations in the use of automated
bibliographic databases (e.g. Calver et al. 2017; Brierley
2021, p. 145) and a less robotic interrogation of the
available literature - articles in scientific journals not
identified in the bibliographic search, as well as articles in
the popular press, in the mass media and in web-based
communication forums - provides a quite different
interpretation.

The magnitude of the problem: evidence
from other primary sources

As far as I can tell, the first article in the scientific literature
reporting the negative psychological impact of their work
on conservation biologists or ecologists is a short paper in
BioScience, in which Windle (1992) drew attention to her
sense of loss when confronted with the landscape-scale
collapse of dogwood woodlands in north-western USA, losses
caused by infection with the pathogenic fungus Discula
destructiva. The topic has since been taken up in a large
number of articles, few or none of which were identified in
the electronic bibliographic search. Swaisgood and
Sheppard (2010, p. 262), for example, contended that there
was a ‘continuing culture of hopelessness among
conservation biologists’ and that the discipline had yet to
find a way to address the problem of widespread despair
among its members. However, the hopelessness referred to
by Swaisgood and Sheppard (2010) seemed to relate more
to a poor prognosis for environmental improvement than to
a wider psychological sense of despair occasioned by loss,
grief, anxiety or even dread that forms the focus of this paper.

Harry Recher, the well-known bird ecologist, confessed in
an article titled ‘What makes this old scientist grumpy’ that he
was grumpy (i.e. sad, angry, cantankerous and complaining)
because over his life he had ‘witnessed his most cherished
parts of the natural world destroyed before his eyes’
(Recher 2013, p. 6). Agreed, grumpiness is not the same as
poor mental health, but this is merely the beginning of the
catalogue of examples.
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Hobbs (2013, pp. 145, 146), when analysing attitudes to
invasive species in Australia by conservation biologists,
concluded that many scientists involved in ecological
rehabilitation seemed to be ‘grieving for the past’: ‘It could
be argued that most ecologists and conservation biologists
live mostly in a world characterised by loss, and hence are
either wittingly or unwittingly in a constant state of grief.
This has been discussed only rarely in the literature, and
scientists and practitioners rarely talk about the emotional
aspects of what they do’.

Griffiths (2015, p. 171) similarly observed that ‘Australian
history is like a giant experiment in ecological crisis and
management, sometimes a horrifying concentration of
environmental damage and cultural loss, and sometimes a
heartening parable of hope and learning. Ecologists working
in Australia today often feel like they are ambulance drivers
arriving at the scene of an accident’.

Morton (2017) concurred, arguing that the prevailing
attitude among Australian ecologists when confronted with
the enormity of human impact on Australian landscape and
biota was pessimism, although as with Swaisgood and
Sheppard (2010) it is likely that this point of view derived
more from doubts among conservation biologists that
environmental improvement would ever take place than to
the specific topic of mental ill-health occasioned directly
from their employment.

Brierley (2021, p. 145) also recognised the problem
of negativity among environmental scientists and asked
the question, ‘In contemplating prospective futures of the
cosmic zoo, are we hopeful, envisaging and enacting the
world as it could be, or do we act with fear and lethargy,
despairing for the world as it is doomed to be ... Is that
glass half full, or is it half empty?’

The philosopher and literary scholar Timothy Morton,
when interviewed on ABC Radio National about his book
‘Ecology without Nature’, confessed to the interviewer that
when considering the state and trajectory of the natural
world, ‘I'm really just bluffing because if I was [sic] to
emotionally feel what I guess it’s all about right now I'd be
crying in the foetal position on the floor and be unable to
do this interview’ (Green 2021). Any job that reduces its
practitioners or academic commentators to lying on the
floor, weeping, must by any measure be considered as having
negative mental health consequences. It goes far beyond
merely feeling grumpy.

The above examples refer to some generalised aspect of
emotional unease among conservation biologists, ecologists
and other types of environmental scientists. But during my
hunt for relevant material not identified in the automated
bibliographic search, I was able to uncover five unequivocal
examples of grief, helplessness and dread among disparate
groups of environmental scientists. The first is provided
by coral-reef researchers working on the Great Barrier
Reef, who are widely reported as having been emotionally
devastated, even to have openly wept, when confronted
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with the impacts of yet another coral-bleaching event
(Yong 2017; Brodie and Grech 2019; Conroy 2019;
Marshall et al. 2019).

Second, there are now many reports of climate-change
scientists being subject to adverse mental-health outcomes
as a direct result of their work (e.g. Head and Harada 2017;
Clayton 2018; Harrison 2019; Jovarauskaite and Bohm
2021; Renouf 2021). Clayton (2018, p. 260) concluded that
climate-change scientists were susceptible to mental ill-
health precisely because ‘they are immersed in depressing
information and may face apathy, denial and even hostility
from others’.

The third example comes from the experience of the
wildfires of 2019-2020 in south-eastern Australia. The
social effect of these fires and the abject failure of various
levels of government to prepare for them or to manage
their aftermath have been widely reported (e.g. Neiman
2020). The response of conservation biologists and
ecologists was described in two articles in the online
science-communication magazine, The Conversation. In the
first, Garnett et al. (2020) introduced their essay with the
observation that ‘The nation’s silent, apocalyptic firescapes
have left many conservation biologists grieving — for the
animals, the species, their optimism, and for some, lifetimes
of diligent work’. They went on to observe that ‘Many
researchers are bereft and questioning their chosen
vocation’. In the second article, Teixeira (2020) reviewed
her responses to the fires on Kangaroo Island (South
Australia) and reflected that ‘I felt immense grief standing
at the nesting site. I grieved not only for the glossy black
cockatoos and other damaged species, but also the loss that
would come in the future under climate change’. She then
observed that, although that initial sense of bottomless
grief had passed, ‘... an underlying sadness, and concern
for the future, remains. From my discussions with other
conservationists, I know I'm not the only one to feel this way’.

The two articles in The Conversation provide a telling
juxtaposition: the contributing authors to Garnett et al.
(2020) are senior ecologists at the professorial level;
Daniella Teixeira is a recent PhD graduate, an early-career
researcher. Clearly, the feelings of grief and despair are not
limited to those with decades of experience in conservation
biology but, worryingly, are apparent also in the youngest
members of the ecological work force.

The fourth example concerns scientists working with
threatened species and their extinction. Their experience is
perhaps the most harrowing. Two examples follow, one a
collation of personal experiences following the extinction of
an island bat and the other a case study from Western
Australia involving threatened shore birds.

Chapter 8 of John Woinarski’s monograph on the
extinction of the Christmas Island pipistrelle (Pipistrellus
murrayi) collated the personal accounts of how the loss of
this very small insectivorous bat from Christmas Island
(Indian Ocean) affected many of the ecologists attempting
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its conservation and, in some cases, those formally responsible
for its management (Woinarski 2018). Weighing just over 3 g,
the Christmas Island pipistrelle is among the smallest
mammal in the world. It is also Australia’s most recent
mammal species to suffer extinction, having been
extirpated in 2009. It is by no means the only mammal on
Christmas Island to have gone extinct since the island was
settled by Europeans in the late 19th century: both native
species of Rattus became extinct within two decades of the
island’s colonisation, and the two remaining species of
mammal, a shrew and a second species of bat, are listed
nationally as threatened. Since the last record of the shrew
was in 1985, it too is now probably extinct (James et al. 2019).

The first account of the bat’s extinction in Woinarski’s
collation was provided by David James, the ecologist
who led the Christmas Island Biodiversity Monitoring
Programme: ‘The extinction of the Christmas Island
Pipistrelle will haunt and trouble me for the rest of my life’
(Woinarski 2018, p. 183). Other terms used in James’
account are equally distressing: ‘harshly disillusioning’,

‘impotent’, ‘disappointing’, ‘grim reality’ and ‘bitter
realisation’, the latter made even worse by the realisation
the extinction had occurred ... for the sake of a few trivial

political manoeuvres’.

The second account comes from the ecologist who led the
bat monitoring program since 1994, Lindy Lumsden: ‘Even
almost a decade on, I still find it very distressing to write,
or talk, about the extinction of the Christmas Island
pipistrelle and how I was unable to prevent it’ (Woinarski
2018, p. 188). She confessed the causes (ecological and
political) of the extinction were ‘...questions that will
continue to haunt me for decades to come’; the last night
she heard the bat’s call was ‘...a date that will be etched
forever on my mind’; and ‘But I couldn’t [prevent the
extinction], and in addition to having to live with knowing
the species went extinct, I have to live with my
overwhelming feelings of inadequacy and failure’ (p. 196).

The third account, from an independent consultant
ecologist, recalled the experience as a ‘heartbreak’ and
‘...a very sad phase in my life’ (p. 199). In providing a
synthesis of these personal recollections, Woinarski (2018,
p. 181) concluded ‘In part, the risk of such pain is an
occupational hazard in attempting to conserve threatened
species, or the natural environment generally: there will be
many losses and few wins. Some of these accounts should
be read as victim impact statements’.

The Western Australian example concerns the monitoring
of shore birds, including the threatened hooded plover
(Thinornis cucullatus) and fairy tern (Sternula nereis), both
species listed as vulnerable in Australia, on a beach in a
Ramsar-listed wetland in suburban Perth (Fulton 2022).
The author reports being shot at and threatened with being
run over by drivers of 4WD vehicles on the beach and his
reports of their illegal activities being ignored by the relevant

government departments. The emotional and mental
consequences were described by Fulton (2022, p. 17) as:

So, after being shot at and threatened with being run
over, then dismissed by the Government Departments
charged with the responsibility of managing the parks
(and cars) ... am I disheartened!? Well, yes, I am. The
hooded plovers and fairy terns disappeared from Becher
Point during my observations. If they returned I do
not know. It is not safe for me to check. Sorry, no happy
ending.

Despite the failure of the automated bibliographic search
to identify relevant examples such as the ones described
above, the peer-reviewed literature clearly does contain
considerable evidence for poor mental health among
conservation biologists and ecologists. In a short letter to
the journal Science, Gordon et al. (2019) posited that
environmental scientists were frequently, by the very
nature of their work, exposed to severe environmental loss
but had few or no professional mechanisms to deal with the
grief and trauma that inevitably ensued. Along similar
lines, Park et al. (2020, p. 1) pointed out that ‘Grief and
hopelessness are frequently part of the ‘emotional labour’ of
conservation and environmental work...’. Batavia et al.
(2020) also invoked grief at a number of points in their
paper on the moral dimensions of conservation biology,
suggesting that with regard to the matter of conservation-
based animal culling ‘... grief may help conservationists
retain moral integrity’ and that conservationists should, in
fact, “... intentionally open themselves to grief’ (p. 1119). I
also addressed the topic in my recent overview of the
environmental history of Australia’s rivers, where I pointed
out the emotionally debilitating effect of decades of
working on seriously degraded waterways and floodplains
in the irrigation districts of northern Victoria and southern
New South Wales (Boon 2020).

To conclude, I believe there are good prima facie
grounds from the primary scientific literature as well as
from other published sources that many conservation
biologists and ecologists, working in a wide range of fields,
experience psychological trauma - feelings of loss, grief,
anxiety, dread, powerlessness, undischarged responsibility —
as a direct result of their work. At the very least,
conservation biologists and ecologists are deeply pessimistic
as to the demonstrable state and trajectory of the natural
world and the likelihood of improvement (e.g. Swaisgood
and Sheppard 2010; Morton 2017; see also Sale 2011;
Recher 2015). In the worst cases, they are traumatised by
their experiences (e.g. Woinarski 2018; Teixeira 2020;
Fulton 2022).

A central point of this paper is that these mental-health
consequences have to be differentiated from the more
general expressions of solastalgia and environmental grief
that afflict much of the wider population. The distinction is
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critical because in the case of conservation biologists and
ecologists the adverse consequences can be traced directly
to their employment. They then become a potential OH&S
hazard, and this has a number of serious implications
not only for the individual scientists but also for their
employers.

Solastalgia and environmental grief

Around the same time as Windle (1992) was drawing
attention to environmental loss among practising conserva-
tion biologists, an article in the Washington Post claimed
that ‘eco-anxiety’ was a ‘national ailment’ in the USA
(Wardell 2020). In more recent years, two other terms have
come into widespread use to describe the distress suffered
by people when they personally experience environmental
degradation: (1) ‘environmental grief, a term invoked by
Kevorkian (2014); and (2) ‘solastalgia’, a term introduced
by Albrecht et al. (2007). Kevorkian (2014, p. 2) defined
environmental grief as ‘the grief reaction stemming from
the environmental loss of ecosystems caused by natural or
man-made events’. Albrecht et al. (2007, p. 95) defined
solastalgia as ‘the distress that is produced by environ-
mental change impacting on people while they are directly
connected to their home environment’. In a later synthesis,
Albrech (2020, p. 9) described it as ‘the lived experience of
negative environmental change’.

The concepts of environmental grief and solastalgia are
now invoked in many articles, especially in relation to the
psychological effects of climate change and biodiversity loss
(e.g. Barnett et al. 2016; Landman and Cunsolo 2017;
Cunsolo and Ellis 2018; Wake 2018; Harrison 2019;
Clayton 2020; Cianconi et al. 2020; Cunsolo et al. 2020;
Wardell 2020; Comtesse et al. 2021). The concept of
solastalgia has struck a particular chord with many
commentators, and the term appears in a range of research
papers on the psychological responses of people to
environmental change, usually degradation (e.g. Eisenman
et al. 2015; Askland and Bunn 2018; Galway et al. 2019;
Howell et al. 2019).

Although these two terms may be new, the despair they
describe is not. It is clear that sensitive observers have
for centuries been emotionally drained by the experience
of environmental loss. The aforementioned nature poets of
the 18th- and 19th-centuries, William Cowper (1731-1800)
and John Clare (1793-1864), wrote in anguished terms
about their distress when the well-loved landscapes in
which they lived and worked were destroyed. It is even
possible that John Clare’s long bouts of severe depression
and subsequent incarceration in mental asylums for the last
27 years of his life were due at least in part to ‘the loss of
almost all he knew and loved’ (Monbiot 2012). Writing on
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his grief — and anger - at the imminent cutting down of two
elm trees growing near his cottage, Clare wrote:

. my two favourite Elm trees at the back of the hut are
condemned to dye it shocks me but tis true the saveage
who owns them thinks they have done their best and
now he wants to make use of the benefits he can get
from selling them — O was this country Egypt and was I
but a caliph the owner shoud loose his ears for his
arragant presumption and the first wretch that buried his
axe in their roots shoud hang on their branches as a
terror to the rest — I have been several mornings to bid
them farewell — had I £100 to spare I would buy their
reprieves — but they must dye ... (Bate 2000, p. 172).

Two centuries later, in the mid 1950s, W. G. Hoskins,
Reader in Economic History at the University of Oxford,
similarly lamented that ‘Since that time [the end of the
19th century], and especially since the year 1914, every
single change in the English landscape has either uglified it
or destroyed its meaning, or both’ (Hoskins 1956, p. 231).

In 1975, David Lowenthal, Professor of Geography
at University College, London, observed that ‘As local ties
dissolved, nostalgia became a generalised sense of loss,
focused less on the locality than on the remembered
childhood. For mobile modern man, nostalgia is not so
much being uprooted as having to live in an alien present.
If no longer fatal, it is an increasingly pervasive ailment’
(Lowenthal 1975, p. 2). Lowenthal's description thus
predated the notion of solastalgia (Albrecht et al. 2007) by
at least three decades.

Feelings of loss, anguish and grief are by no means limited
to Europeans. When the Micronesian population of Bikini
Atoll in the Marshall Islands (north-western Pacific) was
repatriated to their atomic-bomb-devastated home in 1969
(after having been removed by the US Army in 1946 to
allow for the Crossroads series of atomic-bomb tests), they
were so distressed at the scenes of carnage occasioned by
the detonation of the Able and Baker atomic weapons in
1946 and the even more -catastrophic Castle Bravo
thermonuclear explosion of 1954 that one leader ‘was so
overcome that he wept openly’ (Weisgall 1994, p. 314).
Their anguish was worsened when they were forced again
from their atoll home less than a decade later (in 1978),
when it was discovered that physicists employed by the US
government had underestimated by 100-fold the radiation
dose the islanders received upon their return. The islanders
had ‘one overwhelming and persistent desire: to return to
Bikini, and they simply could not adjust emotionally to the
fact that they could not go home’ (Weisgall 1994, p. 313).

Although arguably tangential to the focus of this paper, the
very real sense of grief felt by Australian Aborigines having
lost their Country — a ‘mourning for the land’ — is almost
certainly just as agonising (e.g. Wynne-Jones et al. 2016).
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Is there a paradox here?

A paradox I see with professional conservation biologists and
ecologists being subject to a suite of psychological maladies
as a direct consequence of their work is that it has been
known for decades that exposure to the natural world has a
demonstrably positive impact on mental health and well-
being (e.g. Freeman 1978; Kaplan 1995; MacKerron and
Mourato 2013; Aerts et al. 2018; Dean et al. 2018; Reddon
and Durante 2018; Maund et al. 2019; Mavoa et al. 2019;
Sanchez-Badini and Innes 2019; Sutton-Grier and Sandifer
2019; Ferraro et al. 2020; Harvey et al. 2020; Methorst
et al. 2021). How then is it that professional conservation
biologists and ecologists, who work so often in the field,
may be affected so adversely by such prolonged and deep
exposure to the natural world?

Likely causes of poor mental health

A number of explanations are possible for the incidence of
poor mental health among conservation biologists and
ecologists, and for the purposes of this paper I group them
into three general types: (1) epistemic attributes associated
with the deep knowledge base of conservation biologists
and ecologists; (2) an array of non-epistemic values
associated with how conservation biologists and ecologists
view the natural world; and (3) a complex suite of factors
relating to the wider social, political and economic milieu
in which conservation biologists and ecologists practise
their trade.

Underlying knowledge base

Perhaps the most obvious among possible causes of work-
related poor mental health among conservation biologists
and ecologists is the strong epistemic foundation of their
discipline. Conservation biologists and ecologists necessarily
have a profound insight into the complexity and sensitivity
of the natural world, and their understanding of complex
ecological topics thus transcends that of almost all the
general public’s. Clayton (2018, p. 260) expressed it succinctly:

The way in which climate scientists and conservation
practitioners respond to climate change is likely to differ
in several ways from that of the general public. They are
typically more knowledgeable about, and attentive to,
the evidence for a changing environment. Many are
confronted with it, through research results or through
personal experience, on an almost daily basis. Such an
awareness of climate change is certainly a prerequisite
for an emotional response.

Aldo Leopold made much the same point in his 1953 essay
The Round River: ‘One of the penalties of an ecological

education is that one lives alone in a world of wounds.
Much of the damage inflicted on land is quite invisible to
laymen’ (Leopold 1953, p. 197).

Fig. 2 illustrates well this problem. In mid 2019 I camped at
Ruby Gap, a spectacular, remote and poorly accessible gorge
in the eastern extreme of the Macdonnell Ranges in central
Australia. Although I marvelled at the wonderful gorge
landscape and its isolated pools, I could not be but distracted
by the waterway fringe dominated for kilometres by the
invasive buffel grass (Cenchrus ciliaris). Driscoll et al. (2014)
drew attention to the landscape-scale changes engendered by
this terribly invasive plant, ranging from the exclusion of
native species to irreversible changes in fire regimes.
Conversations with the few other visitors to the gorge
indicated that they also relished the isolation and beauty,
but my delight was marred by the knowledge that even in
this remote part of Australia the landscape was infested,
often as far as the eye could see, with exotic weeds. None of
the other visitors to the gorge recognised the plant growing
along the waterway as introduced, invasive or problematic.

My point is that we, as conservation biologists or
ecologists, can live too close to the dark side to see much
room for celebration. As Windle (1992) noted, ‘Ecologists
are both blessed and cursed with seeing natural systems
clearly. Thus, we see what is there and also know what is
gone’. Conservation biologists and ecologists when gazing
on a landscape not only see what is there, but with the
recognition of the concept of shifting baselines (Pauly 1995),
they are painfully aware of the species and communities that
are not there, those that have been extirpated from the
landscape.

To conclude, conservation biologists and ecologists are
likely to be vulnerable to declining mental health precisely
because they are so familiar with, and through their day-to-
day work repeatedly exposed to, the ubiquity and severity
of environmental degradation. It is, as observed by
Woinarski (2018), now an ‘occupational hazard’ for

Fig. 2. Ruby Gap Nature Park (Northern Territory), showing buffel
grass (Cenchrus ciliaris) infestation of the creekline.
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conservation biologists and ecologists. In such conditions it is
not unexpected that they could lapse into ‘abject pessimism’
(Sale 2011, p. 234) and lose hope (Swaisgood and
Sheppard 2010; Hobbs 2013; Morton 2017). Moreover,
because they are aware of the likely trajectory of change in
a given system, conservation biologists and ecologists are
confronted with a scenario of ongoing loss into the future.
It is this sense of pessimism which, I believe, informed the
condition identified in Morton (2017) and accounts for the
sense of dread that I outlined in the introduction to this
essay when I walk through my local park. Moratis (2020)
coined a term for such pessimistic expectations, ‘anticipatory
solastalgia’. Cunsolo and Ellis (2018) showed that such
feelings were commonplace among Inuit of northern
Canada and wheatbelt farmers of central Western Australia,
both communities living in permanent fear of irreversible
environmental loss.

Non-epistemic values

The fact sheet on mental health prepared by the World Health
Organization (2018) remarked on the existence of specific
psychological and personality factors that make some
people more vulnerable to mental health problems than
others. In the case of conservation biologists and ecologists,
the non-epistemic values that underpin their work may
constitute one such factor.

Conservation biology has been acknowledged from its
earliest days as an inherently value-laden and mission-
orientated discipline, with a powerful non-epistemic
component (e.g. Soulé 1985; Ehrenfled 2000; Odenbaugh
2003; Mein et al. 2006; Baumgaertner and Holthuijzen
2017). Because of the centrality of non-epistemic values,
conservation biologists and ecologists likely have different
perspectives on the natural world than those held by many
other scientists or indeed by the wider public, notwith-
standing the manifest reality of environmental grieving and
solastalgia experienced by many laypeople subjected to
relentless environmental degradation. Dean et al. (2018),
for example, investigated the influence non-epistemic values
had on emotional responses to the natural world. When
the relationship of people (not necessarily scientists) with
the natural world was fundamentally one of enjoyment, the
likely outcome of contact with natural systems was signifi-
cantly reduced mental ill-health. In contrast, when the
relationship included an aspect of self-identification or was
part of a wider conservation-based world view (as is likely
to hold with most conservation biologists and ecologists),
the psychological outcomes of contact with natural systems
was often increased depression, anxiety and stress.

Wang et al. (2018) reported similar findings with climate
scientists: scientists with a higher regard for the natural world
than for humanist values were more likely to experience
feelings of anxiety, fear and guilt when contemplating the
consequences of global climate change than were scientists
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holding less ‘environmental’ perspectives. Jovarauskaite
and Bohm (2021) likewise concluded that whether climate-
change scientists experienced negative emotional reactions
was influenced strongly by the degree to which they were
emotionally engaged with the wider consequences of their
research. Those researchers who were more environmen-
tally engaged believed that ‘the consequences of climate
change would appear both locally and globally, and to
consider the consequences to be uncontrollable, dreadful,
and morally unacceptable’.

Windle (1992) once again saw the practical implications of
the strong non-epistemic foundations of conservation biology
and of individual conservation biologists:

Although we rarely acknowledge the nature and depth of
our biological and ecological loves, outsiders have a clear
radar for them. Notice how quickly developers accuse us of
caring more for spotted owls, snail darters, and wildflowers
than for people. Our guilty backpedalling suggests we
know they are right, at least about our love for the
organisms and places in which we invest our life’swork . . ..

Conflicts across dissimilar non-epistemic values may be
particularly fraught for conservation biologists involved in
some aspect of animal culling as part of broader
conservation efforts (Batavia et al. 2020). As noted above,
this group is especially susceptible to work-related grief,
and I imagine many experience inner turmoil not only as a
result of the planned death of the target pest animals but
also because of the inconsistency between ‘compassionate
conservation’ and ‘animal liberation’ on the one hand and
sound environmental ethics on the other (Sagoff 1984).

Finally, there is quite likely an added dimension to the non-
epistemic component of conservation biology: conservation
biologists and ecologists are apt to feel so strongly about
the research topics they specialise in that overwork
becomes a very real threat. Campos-Arceiz et al. (2013), for
example, reported that conservation biologists from many
countries were likely to work excessively at night and on
weekends, with seriously adverse consequences for work-
life balance and personal relationships.

To conclude, conservation biologists and ecologists are
vulnerable to poor mental health not only because of their
awareness of the epistemic dimensions of environmental
degradation but also because of the suite of powerful non-
epistemic and psychological values that permeate their
discipline and corresponding world view.

Social, political and economic milieu

Conservation biologists and ecologists necessarily work in the
complex interface between scientific research and the worlds
of politics and economics — an area that Cullen (1990)
famously described as a ‘turbulent boundary’. I posit that
by working in this ‘turbulent boundary’, conservation
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biologists and ecologists are exposed to political and
economic forces that exacerbate feelings of loss, grief,
anxiety and hopelessness driven by epistemic and non-
epistemic factors (e.g. Ehrenfled 2000). The phenomenon
undoubtedly has many dimensions, but here I focus on
three only: (1) the negative impact of attitudes espoused by
many conservative politicians, and some nominally of a
more progressive bent, to conservation biology and, more
broadly, to the environmental sciences; (2) the effect of
scientific advice on conservation matters being routinely
ignored by senior decision-makers; and (3) the thorny
question of censorship of uncomfortable findings.

The past decade has produced many examples of the
contempt with which some politicians hold conservation
biology and the environmental sciences more generally in
Australia. One notorious example will suffice: the reported
comment by the then Commonwealth water minister
(Barnaby Joyce, National Party) in July 2017 asserting that
‘We’ve taken water and put it back into agriculture so we
can look after you and make sure we don’t have the
greenies running the show basically sending you out the
back door’ (https://www.smh.com.au/environment/stop-
greenies-running-the-show-joyce-unloads-on-four-corners-
water-report-20170727-gxjp8s.html). It is difficult to
reconcile this terrifying partisan position with the fact that
water management in the Murray-Darling Basin is widely
acknowledged by conservation biologists, ecologists and
resource economists as a failure (e.g. Bjornlund et al. 2018;
Grafton and Wheeler 2018; Grafton et al. 2018). It has been
variously described in learned articles as a ‘tragedy’
(Simons 2020) and as a ‘catastrophe’ by a Senior Counsel
at the New South Wales Bar who assisted with the recent
South Australian Royal Commission into the Murray-Darling
Basin (Beasley 2021). Joyce’s comment was condemned
by the (then) outgoing Commonwealth Environmental
Water Holder and by the major environmental advocacy
organisations.

An extension of the poor regard in which conservation
biologists and ecologists are held by some politicians
and decision-makers is the ignoring of their professional
advice, indeed even the ridiculing of their expertise. Four
examples illustrate the point. First, a previous Australian
Prime Minister (Tony Abbott, Liberal Party) is reported to
have claimed in 2009 that ‘the climate change argument
is absolute crap’ (https://www.theguardian.com/australia-
news/2017/oct/10/tony-abbott-says-climate-change-is-
probably-doing-good; https://www.newscientist.com/article/
dn24173-australia-rips-up-climate-change-policies/).

Second, a former National Party member for Monaro, a seat
encompassing Kosciuszko National Park in southern New
South Wales, the state’s largest national park and one
receiving over one million visitors per year, is reported as
saying in 2019 that evidence for feral horses damaging the
park was ‘fake news’, a position adopted on the grounds
that ‘I reject the science because I don'’t trust the scientists’

(Slattery and Worboys 2020, p. 325). Such a belittling and,
I imagine to most scientists, deeply offensive claim typifies
the ‘degradation ritual’ exposed by Thérése and Martin
(2014) as one of the most commonly used approaches to
denigrate scientific investigation.

Third, the above-mentioned Barnaby Joyce, Australia’s
Deputy Prime Minister at the time of the writing of this
essay, dismissed opposition to the proposed Hells Gate Dam
on the Burdekin River, north Queensland — a development
announced before an economic business case or even
an environmental impact statement had been prepared - as
coming from ‘green cynics’. Joyce went on to disparage
any environmental opposition to the dam: ‘There’s a moss,
there’s a frog, there is a beetle, there is [always] something
that will stop it, but we know that the future of this nation
depends on us doing it’ (Foley 2022). The desire to dam the
headwaters of rivers such as the Tully and Burdekin in
coastal north Queensland for use in irrigation and to avoid
the ‘waste’ of their flowingly uselessly to the sea has a long
and lamentable history, going back to the Bradfield Scheme
of 1938 and periodically resurrected thereafter as a
‘nationally critical’ endeavour (Boon 2020).

Fourth, the personal recollections presented in Woinarski
(2018) with respect to the extinction of the Christmas
Island pipistrelle provide a number of examples of the
studied neglect of scientific advice on the bat’s imminent
demise. One participant noted that his reports ‘...were
routinely dismissed by mainland-based bureaucrats who
had no scientific qualifications as being ‘emotive’ and ‘non-
scientific” (Woinarski 2018, p. 185). A case pleading for
the immediate establishment of a captive breeding program
on the island was refused by the then Commonwealth
Minister for the Environment, Heritage and the Arts, Peter
Garrett, until it was too late to be effective. That this
happened under a federal Labor government indicates that
it is not only conservative politicians who can, at the worst,
ignore or denigrate the findings of conservation biologists
and ecologists or, at the least, delay decision making under
the cloak of due administrative process. Fulton (2022)
similarly reported that his pleas to government departments
regarding illegal vehicular access and associated destructive
activities to a Ramsar-listed wetland in Western Australia
were ignored by department heads. Evidently, when it
comes to matters of conservation and threatened species,
politicians and senior decision-makers of all persuasions can
be good, bad or simply indifferent, and this presents a
problematic situation for conservation biologists and ecologists.

Conservation biologists and ecologists, however, should be
disabused of the notion that the isolation of contrarians and
the dismissal of scientific advice and expertise is a purely
modern phenomenon. Griffith Taylor, the great Australian
geographer, was pilloried by politicians and many writers
in the 1920s, especially in Western Australia and
Queensland, for suggesting that the inhospitable conditions
experienced across much of the continent would limit
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Australia to a sustainable population to about 20 million. His
‘pessimism’ and ‘unpatriotic’ forecasts were in direct opposi-
tion to the prevailing ‘Australia Unlimited’ school of thought
(e.g. Brady 1918) and, as Marshall (1964, p. 427) has
pointed out, the battle ‘... cost him a great deal, and there
was often a certain sadness apparent in his references to it’.

The Cold War and associated testing on nuclear weapons
provides a second example of how scientists and other
experts can be ridiculed if their positions — or even simply
their data — are politically uncomfortable. The Japanese
doctors who first raised concerns about radioactive
poisoning of the crew of the fishing vessel Lucky Dragon
(as a result of being caught in the fallout plume of the
Castle Bravo test in 1954) were dismissed by senior military
men in the USA as ‘fuzzy-minded leftists’. Americans
who expressed sympathy with the victims of the intense
radioactive fallout across islands of the south-western
Pacific Ocean occasioned by fission and fusion bomb
tests were branded ‘neutralists, pacifists, feminists, and
professional anti-Americans’ (Weisgall 1994, p. 305). In
Australia, senior decision-makers likewise agreed that critics,
including eminent scientists, who voiced concern about
radioactive fallout arising from the testing of British atomic
weapons in Western Australia and South Australia in the mid
1950s were to be labelled ‘trouble makers’ and ignored
(Arnold 1987, p. 160). A specific example: Hedley Marston,
head of the Division of Biology and General Nutrition at the
CSIRO in Adelaide (South Australia), was chosen to lead the
biological survey into the movement of radioactive fallout
arising from the British Mosaic and Buffalo nuclear tests in
Western Australia and South Australia, respectively. Marston
concluded that fallout from the second Mosaic test (at the
Monte Bello Islands, off the coast of northern Western
Australia, in mid 1956) could be detected in a band 1600 km
wide across the continent. The effects of the third, Buffalo, test
at Maralinga (in northern-central South Australia, in late 1956)
spread radioactive contamination across Adelaide and the
surrounding countryside (Milliken 1986; Tynan 2016). In a
review of the scientific and political debacle that ensued,
Cross (2001, p. 132) concluded that attempts to censor the
publication of Marston’s results were ‘remarkable and
perhaps unprecedented in the annals of Australian science’
and ‘an affront to scientific protocol’.

The point I wish to make from these examples is that there
is little evidence that politicians or senior decision-makers with
firmly held negative attitudes towards the natural environment
will be convinced by rational argument, even from well
regarded and well qualified scientists armed with unequivocal
data, when it threatens a political or ideological stance. Once
more W.E.H. Stanner summed up the reality of the situation,
this time in The Aborigines, an essay from 1938:

Here, apparently, is belief that prejudiced men, case-
hardened viewpoints, vested interests, a bureaucracy

with a long tenure of office yet to run, and a proven
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difficult environment will belie their history and become
conveniently malleable. Here is a partial and faulty grasp
of the facts and forces which have to be reckoned with
(Stanner 2009, p. 139).

The political realist acknowledges the naivety associated
with a contrary viewpoint regarding the likelihood of
positive change: ‘Politics is all about power: who has it,
how to keep it, and what to do with it. It is not about doing
good or being right in some ethical sense’ (Gray 2007, p. 134).

Given such an understanding of the relationship between
politicians and scientists, it is a logical conclusion that
Australia’s conservation and biodiversity problems will not
be resolved merely by scholarly argument, least of all by an
appeal to the values of leading conservative politicians and
other influential decision-makers on the basis of scientific
evidence. This is because the political realist recognises that
the goal of politics is not to engage in reasoned argument —
it is simply to sway the will of the public and to manage
their expectations to their own ends. Should this be seen as
simply a cynical interpretation from an embittered
ecologist, the statement by Sir Garfield Barwick, Attorney-
General of Australia 1958-1964 and Chief Justice of the
High Court of Australia 1964-1981, should be remembered:
‘Men in government, though susceptible to argument and
reason, are finally persuaded by their own estimate of the
likely result of the ballot box’ (cited in Lines 2006,
pp. 112-113). In a two-party system, such as is implicit in
the Westminster style of parliamentary democracy, the
situation is made even worse by those in opposition often
adopting a negative stance to any position presented by
those in government, even when it is, on any other set of
grounds, likely to prove beneficial.

Fundamentally, the problem for conservation biologists
and ecologists is that their dealings with many politicians
and senior decision-makers are often so fraught that the
social contract of trust pivotal to scientific discourse finds
no place in the gloomy and duplicitous world of real-world
politics. In his review of the status of biodiversity in
Australia, Kingsford (2013) queried whether anyone other
than a handful of conservation biologists and ecologists
(and, presumably, many concerned citizens) really cared
about the crisis the country was experiencing in biodiversity
conservation. The answer seems to be ‘No’, in terms of
determined action that accrues, despite overwhelming
evidence of continent-wide loss of species and rampant
destruction of habitat (e.g. Woinarski et al. 2015, Johnson
et al. 2017; Geyle et al. 2018). The recollections of Lindy
Lumsden, provided in Woinarski (2018) support this
position. Reflecting on responses by government and the
media to the extinction of the bat on Christmas Island, she
noted ‘The press release created a flurry of media interest
for a day. I did five radio and several newspaper interviews
on 8 September 2009. And then the media lost interest and
moved on to other stories. The loss of a species — the first
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Australian mammal extinction for decades — made news for
just one day’ (Woinarski 2018, pp. 195-196).

Further evidence for the disinterest (uninterest?) or at least
ineffective action among decision-makers is provided by the
status of the mammal emblems adopted by each Australian
state or territory. Seven of the eight emblematic species are
listed in some way: in the Australian Capital Territory, the
southern brush-tailed rock wallaby Petrogale penicillata
(locally extinct, the last individual seen in the wild in
the Australian Capital Territory 1959; listed as critically
endangered); in Victoria, Leadbeater’s possum Gymnobelideus
leadbeateri (critically endangered); in New South Wales,
the platypus Ornithorhynchus anatinus (near threatened); in
Queensland, the koala Phascolarctos cinereus (endangered);
in South Australia, the southern hairy-nosed wombat
Lasiorhinus latifrons (near threatened); in Tasmania, the
Tasmanian devil Sarcophilus harrisii (endangered); and
in Western Australia, the numbat Myrmecobius fasciatus
(endangered). Even if this example fails to indicate widespread
public apathy, it does at least reveal the parlous state of many
of the country’s vertebrate species, including even those
deemed to be so iconic as to be jurisdictional faunal emblems.

A final observation on this point: it is indeed curious that
professional advice on conservation and environmental
matters can be so frequently rejected at a time when politi-
cians and senior decision-makers in Australia wholeheartedly
embrace scientific advice regarding the most appropriate
ways to tackle the COVID-19 pandemic. Martinez-Abrain
and Oro (2013) commented earlier on this type of paradox,
noting that many other scientific disciplines — e.g. physics
and chemistry — and engineering did not have to confront
such repeated rejection of scientifically validated positions
or recommendations.

The final of the three social-political-economic dimensions
I want to address is the thorny matter of censorship.
Censorship comes in many gradations and takes place at
various levels of seriousness. At its simplest, censorship is
manifest in the banning of particular words or phrases or their
replacement with terms deemed more politically acceptable.
As the novelist and social critic George Orwell pointed
out three-quarters of a century ago, language is inherently
political (Orwell 1946). The renaming of contentious
subjects is an example of how language is inherently
political in the world of conservation biology, ecology and
the environmental sciences more generally. A contemporary
example is the declaration in April 2021 by Cheryl Durrant,
a long-term researcher in the Department of Defence, that
she was reportedly told not to use the term ‘climate change’
in her work because it was ‘politically unacceptable’
(https://www.abc.net.au/news/2021-04-20/former-adf-
official-says-pressure-to-downplay-climate-change,/100068558).
An older example: Australian authorities associated with the
Mosaic atomic bomb tests on Monte Bello Island in 1956
demanded that the troublesome word ‘contamination’ was

not to be mentioned in any press release concerning the
explosions (Arnold 1987, p. 131).

In some cases, specific words are not only banned but ugly
neologisms are erected in their place in order to obscure the
real state of affairs. Rivers in the Murray-Darling Basin so
degraded and regulated as to have lost most of their
ecological structure and function are now termed ‘working
rivers’, as if that excuses the offence. ‘Clearfell logging’ is
not an acceptable term: this environmentally disastrous
practice now goes by the name of ‘even stand management’.
Privatisation of public assets, a phenomenon for which the
public has frequently shown little enthusiasm, is now
repackaged as ‘asset recycling’ (https://www.domperrottet.
com.au/tag/asset-recycling/page/15/?et_blog). All are exam-
ples of what Don Watson would call ‘weasel words’ (Watson
2004). Another give-away is evolution of the names of govern-
ment departments originally with the term ‘conservation’
in their title to new ones lacking such a descriptive,
unambiguous term. In Victoria, for example, the former
Department of Conservation, Forests and Lands, established
in 1983, morphed into the Department of Conservation
and Environment (1990), then into the Department of
Conservation and Natural Resources (1992), Department of
Natural Resources and Environment (1996), Department
of Sustainability and Environment (2003), Department of
Environment and Primary Industries (2013) and, finally,
into the current Department of Environment, Land, Water
and Planning (https://www.eoas.info/biogs/A002037b.htm,
accessed 6 April 2022). The replacement of the familiar
and active word ‘conservation’, which explains an idea
exactly, with flaccid terms such as ‘natural resources’ or
‘environment’, which generalise departmental function to
the point of obscurity, is not accidental.

Perhaps the most egregious example of the censorship—
renaming phenomenon comes from Kosciuszko National
Park in southern New South Wales. In legislation introduced
by the National Party member for Monaro (John Barilaro) in
2018 referred not to ‘feral’ horses but to ‘wild’ horses (Slattery
and Worboys 2020). The shift in terminology is not without
significance: ‘feral’ horses are destructive and out of place,
but ‘wild’ horses are merely the continuation of a ‘noble
tradition’ of high-country grazing of alpine areas in south-
eastern Australia. A similar ‘distinction’ has occurred in
North America with respect to environmental impacts and
management of feral horses (Barnes 2021). Moreover, the
proposed New South Wales legislation referred not to the
control of feral horses or to the management of their
environmental impacts, but explicitly to their supposed
heritage value: the Kosciuszko Wild Horse Heritage Act 2018.

These examples are, from some perspectives, trivial
cases of the ever-evolving nature of the English language
with an overtone of political censorship. Further along
the censorship gradient are the cases where censorship
devolves into a vicious, prolonged and personal attack on
the individual scientist (Martin 2019). The consequences for
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the individual under attack can be severe, including
alcoholism, depression and the breakdown of relationships,
culminating in the loss of employment (Thérese and Martin
2014). On the other hand, there is no evidence that
vilification by government or senior decision-makers of
conservation biologists or ecologists reduces their credibility
among fellow scientists. Indeed, the contrary response may
ensue (Garrard et al. 2016; Horton et al. 2016). However,
that your colleagues recognise your integrity, value and
efforts may provide little solace when your research has
been censored and you have been hounded from your job,
finding yourself depressed and, potentially, unemployed.

The ultimate end of the censorship spectrum is the
termination of debate by killing or attempting to kill
conservation biologists and ecologists or agency staff
charged with administering conservation legislation and
regulation. In one horrific example, Glen Turner, an
environment compliance officer with the New South Wales
Office of Environment and Heritage, was murdered on
public land in 2014 by Ian Turnbull, a local farmer, in
response to the latter’s earlier prosecution for illegal
clearing of native vegetation and suspected continued
clearing  (https://awpc.org.au/cultivating-murder-a-brutal-
political-killing/, accessed 6 April 2022). Turner’s work
colleague, Robert Strange, was present at the killing and
was also threatened with being shot — ‘you’ll get one in the
heart’ — by Turnbull (Holden 2021). Turnbull was convicted
of murder and died in gaol. Reports exist of academic
conservation biologists or ecologists being shot at and their
lives threatened in other ways in Western Australia (e.g.
Fulton 2017, 2022). Also threatening are bumper stickers
such as the commonplace ‘Aerial cull a greenie; save the
Snowy Brumby’ implying violent acts against those
involved in conservation efforts (Slattery and Worboys
2020).

Driscoll et al. (2021) recently showed that censorship was a
widespread problem in the reporting of environmental
research in Australia. Almost the entire suite of nature-
conservation fields was subject to some form of censorship,
but among the most commonly affected were threatened-
species management, mining impacts, urban development,
native-vegetation clearing, logging, climate change, and
feral-animal impacts and control. Driscoll et al. (2021, p. 1)
found that ‘One third of respondents reported personal
suffering related to suppression, including job losses and
deteriorating mental health’ and this response was reported
roughly equally across scientists working in government,
industry and university sectors. These findings should come
as no surprise, as 20 years earlier Martin (1999a, 1999b;
see also Martin et al. 1986) had pointed out the wide variety
of ways in which research findings could be suppressed to suit
employer or political ends. The previously mentioned
example of Hedley Marston and the British atomic-bomb
tests provides a powerful example of censorship from more
than 60 years ago, as well as of the detrimental
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psychological impact such political interference had on the
recipient: ‘after 1958, Marston appeared to slow down and
retreat into his beloved division in Adelaide. He grew
strangely introverted and almost a recluse in his office. It
was as if he was emotionally and intellectually drained by
the battle’ (Cross 2001, p. 185). A similar response was
reported for Griffith Taylor in the 1920s, as related earlier.
A more recent example comes, again, from the experience
of the extinction of the Christmas Island pipistrelle. One
ecologist lamented bitterly that:

To this day, none of my taxpayer-funded, scientific
research reports on the biodiversity of Christmas Island
have been made available to the public by the
government, and I have not been allowed to publish any
scientific papers. The environment department had my
final report rewritten to tell a ‘better’ story in their own
words without my knowledge and presented it to the
departments for immigration and finance, but not to the
taxpayers or the scientific community (Woinarski 2018,
p. 185).

As an illustration of the potential for job loss, this ecologist
then relayed that:

One very senior bureaucrat in the environment department
told me that I would lose my job if I persisted in speaking
about biodiversity declines, notwithstanding that my job
involved studying them (Woinarski 2018, p. 186).

To conclude, I believe that a wide suite of factors
exacerbates the hazard conservation biologists and
ecologists face with declining mental health as a direct
result of their work. First is the obvious fact that they are
acutely aware of the state and trajectory of the natural
world, a consequence of the epistemic component of their
discipline (e.g. Clayton 2018), and that the prognosis for
improvement is poor (e.g. Morton 2017). Second is the
intense non-epistemic value set implicit in conservation
biology, which probably worsens the psychological impact
of the empirical knowledge held by conservation biologists
and ecologists (e.g. Dean et al. 2018; Wang et al. 2018;
Jovarauskaite and Bohm 2021). Third, the ruthless milieu
of vituperative environmental politics is unlikely to foster
conditions in which conservation scientists or ecologists are
felt valued and their findings readily accepted by ruling
elites. Scientific findings are frequently censored (e.g. Martin
et al. 1986; Martin 1999a, 1999b, 2019; Woinarski 2018;
Driscoll et al. 2021) and, in the worst case, individual
scientists are pursed relentlessly by their political adversaries
because of the positions they hold and the empirical findings
they report (e.g. Martin 2019) and may even be murdered
because of their beliefs or (lawful) actions to uphold
environmental legislation.
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Possible solutions to the problem

Poor mental health among conservation biologists and
ecologists is problematic for a number of reasons. First, it
affects an individual’s capacity to realise his or her own
abilities (World Health Organization 2018). Second, it
limits an individual’s ability to cope with the normal
stresses of life; third, it lowers their ability to work
productively and enjoyably with other people in their
chosen profession; and fourth, it limits their ability to make
significant and meaningful contribution to the wider
society. There are thus many reason why a solution has to
be found to the problem I believe I've demonstrated exists
within conservation biology-ecology disciplines.

Central to the resolution of poor mental health are actions
that improve psychological well-being, and this almost always
involves the creation of an environment that explicitly
supports good mental health. Foremost among these
actions must be the recognition that, despite the generally
downward trend, conservation efforts can be successful,
and successful at a wide range of scales (Sodhi et al. 2011).
Examples at the global scale include international control
over acid rain and the use of some pesticides, such as DDT
(dichloro-diphenyl-trichloroethane, Phillis et al. 2013); at
the regional scale, the reversing of population decline in
humpback whales (Megaptera novaeangilae), various
species of sea turtles and a number of other threatened
species, as well as the repeated success of marine protected
areas in many parts of the world (Edgar et al. 2014; Bejder
et al. 2016; Mazaris et al. 2017; Garnett et al. 2018); at the
local scale there must be many examples of successful inter-
ventions which, because they are judged parochial, mostly
go unreported in the published literature. Conservation
biologists and ecologist should rejoice in these successes.

For conservation biologists and ecologists, comradeship
and solidarity in the work-place environment is one
obvious and frequently invoked solution. Reflecting on
what alleviated his ecological grumpiness, Recher (2013,
p. 6) recognised that a salve was ‘Working with colleagues
for decades who share these ideas and, even though their
responses may be different, they too can see the issues’.
Even the ‘opportunity to be grumpy’ in professional forums
was recognised as helpful. Clayton (2018) and Gordon et al.
(2019) noted how comradeship with other scientists could
offer a way through environmental grief, and in this way
scientists may have a mechanism for building resilience
that is not so readily available to other members of the
public, who often suffer solastalgia alone and in social
isolation. The concept of ‘constructive hope’, as opposed to
‘unrealistic hope, grounded in denial’ was proffered as a
coping mechanism by Clayton (2018). Hope was also
invoked by Swaisgood and Sheppard (2010) as a necessary
response, as it was by Park et al. (2020). Maybe we could

call such a position one of ‘adept reconciliation’ with the
state of the natural world.

When confronted with life-changing situations, such as the
death of a parent or a child or the dissolution of a marriage,
experts urge us to grieve, not only for its own benefits but
because failure to grieve can have many undesirable
consequences. Harrison (2019) argued that people suffering
from climate-change solastalgia should be encouraged to
openly mourn for what has been lost. Ritual has
traditionally played a central role in the grieving process
and it may hold a central place in environmental grieving
too. Swaisgood and Sheppard (2010, p. 626) argued for the
‘... establishment of professional rituals that force us to
regularly confront despair and seek out the positive, even
when things take a turn for the worse’. This may include
therapeutic counselling (Gordon et al. 2019) or at least the
recognition that mourning (and recovery) involves a
number of well-identified phases (Hobbs 2013).

Conversely, a ‘narrative of retreat’ was invoked by Morse
(2003) as a coping mechanism widely employed. This is
one I referred to in my recent environmental history of
Australian rivers (Boon 2020) and one that must appear as
a viable option to anyone even mildly conversant with
Walden (Thoreau 1854). However, as I pointed out in Boon
(2020), solitary journeys from civilised society into the
wildest and most remote parts of the natural world can
offer only temporary relief, may themselves be counter-
productive (Fig. 2), and in any case offer no resolution to
the fundamental problem of global environmental
degradation. In my case at least, the action is a necessary
but not sufficient coping mechanism. I know it helps me,
but it does nothing for the natural world other than to
allow me to better connect with the less disturbed parts of
it and continue to express my wonder and intellectual
curiosity.

More recently, Freeling and Preston (2020, p. 1189)
argued that ° the philosophy of Stoicism can help
environmental practitioners navigate these troubling times’.
There is superficially some attractiveness to this position,
foremost because the Stoics of Classical Greece believed the
cosmos was a living entity and that all things, living and
unliving, were interconnected, concepts that today resonate
with the Gaia hypothesis of James Lovelock (Lovelock
1979) and, less controversially, with the generally accepted
idea that ecology concerns itself with the study of the
interrelationships between organisms and their environment
or, more latterly, the study of the structure and function
of ecosystems (Odum 1962). Moreover, the Stoics stressed
the ethical dimensions of human effort, especially as it
dealt with resistance, struggle and intent, clearly an idea
congruent with the value-laden and mission-orientated
nature of conservation biology. On the other hand, a Stoic
position can be interpreted as one of aloofness and emotional
detachment, attitudes that most ecologists and conservation
biologists could not countenance because of the deep
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non-epistemic roots of their discipline. Stoicism may be an
admirable position when facing an affront on one’s person,
but I am less convinced that it is an appropriate attitude to
take when the harm is being experienced by something
outside oneself, such as the natural world. To me, it could
be seen as calculated indifference.

Nevertheless, the Classical world does provide fertile
allegorical ground for contemporary conservation biologists
and ecologists. We could compare our situation with
Odysseus who, returning from Troy, was confronted with a
swirling whirlpool created by an embittered Charybdis
on one side and treacherous cliffs defended by Scylla and
her terrifying dogs on the other. Are not modern-day
conservation biologists and ecologists similarly often
confronted with unpleasant — perhaps irreconcilable —
alternatives? Or perhaps we could see ourselves as
Sisyphus, eternally condemned by Zeus to push the same
boulder uphill in Hades only to have it roll back down
again as he neared the summit. Or maybe the tale of
Prometheus is more appropriate: punished for giving
humanity fire (and science and knowledge) by having an
eagle eat his liver each day, only for it to grow back
overnight, again an eternal torment. However, instead of
these models from Classical Greece the Roman god Janus is
arguably a better archetype for contemporary conservation
ecologists and ecologists. The god of beginnings and
endings, the two-headed Janus could see forwards and
backwards simultaneously. In his right hand he held a staff
that informed travellers of the correct path, and in his left
hand he held a set of keys that unlocked doors and gates
(Davenport 2018). Although the latter two features are
obviously relevant from the perspective of providing advice
on alternative courses of action and their likely consequences,
it is Janus’ ability to see forwards and backwards simul-
taneously that is most relevant to contemporary conserva-
tion biology and ecology. The ability to look forwards is
critical, since for many, perhaps almost all, conservation
biologists seek preservation of the natural world not only
for its own sake but also for future generations of humans.
As one reviewer of this essay noted, it was a matter of the
desire to ‘bequeath a legacy of nature to future
generations’. But it is the ability to look backwards that I
think offers a viable solution to the problem of poor mental
health among conservation biologists and ecologists.

Contemporary battles played out by today’s conservation
biologists and ecologists therefore should be understood as
the continuation of a historical (and historic) struggle to
preserve the natural world. In Australia there is a splendid
tradition of people from all walks of life defending the
country’s natural heritage and fighting for the natural
world (Pollak and MacNabb 2000; Lines 2006). Novelists
(e.g. Xavier Herbert with his Poor Fellow My Country
(Herbert 1975); more recently, Tim Winton’s Island Home
(Winton 2015)), poets, playwrights, film makers and song
smiths have all fought in their own way to protect the
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natural environment (Pollak and MacNabb 2000). So have
artists, most notably Arthur Streeton, doyen of the Australian
Impressionists, who vigorously opposed proposals to mine
coal at Cremorne, on Sydney Harbour, and in the 1920s
agitated to protect the forests of the Dandenong Ranges and
Gippsland in Victoria. As Bonyhady (2020, pp. 313-314)
pointed out, ‘Other Australian artists had campaigned for
environmental protection and expressed their environ-
mental concerns in their art But Streeton was
exceptional in how frequently he did it". Photographers
have deployed their skills in defence of the natural world,
most notably Peter Dombrovskis with his photograph Rock
Island Bend, which played a pivotal role in the successful
campaign of 1983 to prevent the damming of the Franklin
River in south-western Tasmania (Dombrovskis 1983).
So too have cohorts of journalists, including those who
exposed the environmental and human impacts of British
nuclear testing in the mid 1950s (e.g. Milliken 1986) and
those who publicised the parlous nature of Australia’s
inland river systems throughout the 2000s (e.g. Wahlquist
2008). The legal fraternity has also been involved, either in
the form of adverse reports on environmental matters from
Auditors General (e.g. Victorian Auditor General 2016),
the public positions taken by organisations such as the
Environmental Defenders Office, or the critical writings
of prominent lawyers such as Senior Counsels (e.g.
Beasley 2021).

Of course a wide range of activists have engaged in the
battle, including Myles Dunphy (Greater Blue Mountains
National Park), Milo Dunphy (Clutha coalmine, Colong
Caves) and John Sinclair (Fraser Island). It was dedicated,
philanthropic and long-suffering activists who were
responsible for the establishment of many of the country’s
national parks, including those in the Sydney region in the
late 19th and early 20th centuries, such as Brisbane Water
National Park (Minard Crommelin, acting post-mistress at
Woy Woy Post Office), Kur-ring-gai Chase National Park
(Eccleston Du Faur, who agitated the reserve be created for
the ‘... fullest preservation of natural flora and at the
establishment of an area over which marsupials and other
Australian fauna might roam and breed in safety”
Bonyhady 2000, p. 194), and Muogamarra Nature Reserve
(John Duncan Tipper, who after having first visited the
area in 1923 obtained a lease of 600 acres in 1934 with the
aim of protecting its flora, fauna and Aboriginal sites: Boon
2017). Similar arguments can be made for other protected
areas, such as Little Desert in Victoria, defended vigorously
by the Victorian National Parks Association and the Field
Naturalists Club of Victoria (Lines 2006) and Kakadu
National Park (Lawrence 2000). In the latter case especially,
Aboriginal activists were centrally involved too.

Biologists have often been in the vanguard, including for
example Jock Marshall, Foundation Chair of Biology at
Monash University, with his pioneering text from 1966, The
Great Extermination (Marshall 1966) and his remarkable
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1962 collaboration with the artist Russell Drysdale,
Journey Among Men (Marshall and Drysdale 1962). Many
scientists have involved themselves in science-based
advocacy to various degrees in environmental debates
(e.g. Lindenmayer 2007), some in overt activism and others
taking a less public — but still invaluable — stance (Boon
2019). Scientists, including anthropologists and ecologists,
were central in the (failed) protection of Lake Pedder and
the (successful) protection of the Franklin River in the late
1960s and mid 1980s, respectively (Lines 2006). Scientists
have also been responsible for a rich research literature on
Kosciuszko National Park, which now extends over
160 years, and the fight to protect the park against feral
animals and exotic weeds (Slattery and Worboys 2020).
Not to be forgotten either are the many employees in
government departments — park rangers, staff in environ-
ment departments etc. — who work tirelessly to conserve
the natural world, but whose conditions of employment
generally preclude their involvement in public discussions
of conservation matters. For some of these employees their
conservation work can be fatal, as shown by the case of the
murder of Glen Turner described earlier.

The state of mind I propose could also be of help when
conservation biologists and ecologists are subject to public
ridicule, or worse, by politicians who find their results
ideologically unacceptable. A deeper recognition that an
individual scientist is not alone, but is in fact part of a
much wider community of broadly like-minded people,
with continuity over decades if not centuries, may prove an
added bulwark against political attack, belittlement and
many forms of ideologically driven censorship. Thérése and
Martin (2014) and Martin (2019) have shown how such a
sense of collegiality is essential if individuals are not to be
broken by ad hominem attacks. Garnett et al. (2020)
summed up the core message in the coping mechanism I
outline in this paper:

But as we grieve, we must also remember that decades of
conservation work has not been in vain. Some populations
and species may indeed have been lost in the recent fires —
we shall not know until long after the smoke clears. But the
conservation efforts of the past mean fewer species have
been lost than would have been the case otherwise.

A serviceable guide to the recommended approach is Pablo
Casals’ declaration ‘The situation is hopeless. We must take
the next step’. Casals (1876-1973), the famed Catalan
cellist, drew this conclusion late in life, when reflecting on
his experiences, including his time opposing Franco’s
fascists during the Spanish Civil War. The Australian social
commentator Phillip Adams drew on Casals’ observation
when granted an honorary doctorate from Macquarie
University: ‘The first sentence is beyond pessimism;
fatalistic, defeatist. Then: “We must take the next step.”
A clarion call to arms’ (Adams 2014). It is a clarion call that

could provide moral sustenance to many conservation
biologists and ecologists. Interestingly, Casal’s quote has
been invoked as a palliative too for psychologists acting on
behalf of asylum seekers and refugees (Hartley et al. 2013).

To conclude, contemporary conservation biologists and
ecologists should find solace in recognising that they are
central participants, often the vanguard, in a prolonged
struggle to protect the natural environment and that they
are continuing a battle that many others joined in the past,
sometimes at great personal cost. It is one of the two
mechanisms I have found useful in my attempt to deal with
an overwhelming sense of ecological loss and dread: to give
up and become despondent would not only fail all those
who preceded me in the great struggle for the natural
world, but would hand victory to those who care nothing
for it or actually want to see it destroyed. This ‘philosophic’
strategy is then bolstered and my emotional state
reinvigorated by periodic trips into remote and largely
unviolated areas in which I can ‘recharge my batteries’ —
the ‘narrative of retreat’ invoked by Morse (2003) but
intended not as an acknowledgement of defeat but, instead,
of strategically withdrawing in order to reform and to then
go back on the attack, to continue the fight others, from
many walks of life, have fought in the past. To give up
would be to admit failure and to undermine that tradition.
Regardless of the situation, there is no choice but to
continue on.

Conclusion

This essay posed three questions: (1) Can a case be made that
conservation biologists and ecologists often suffer from work-
related poor mental health? (2) If so, what are the likely
causes? and (3) What correctives could be applied to
ameliorate the situation? The answer to the first question is
‘Yes’, but that answer would not have been obtained had
reliance been placed solely on an automated search of a
bibliographic database. Instead, there is much evidence
from many formal and informal sources that adverse mental
health outcomes are commonplace among conservation biolo-
gists and ecologists, including among coral-reef researchers,
climate scientists, those involved in wildfire research and in
road-kill rescue and, especially, those working on threatened
species.

The answer to the second question is ‘A range of factors’,
including epistemic and non-epistemic factors and the
complex, often antagonistic, social, political and economic
milieu in which conservation biologists and ecologists work.
Importantly, any psychological trauma experienced by
conservation biologists and ecologists has to be differentiated
from the related phenomena of ‘environmental grief’
and ‘solastalgia’ experienced by the broader community.
Conservation biologists and ecologists may well (and
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probably do) experience environmental grief and solastalgia
along with the rest of society, but the question this essay
poses is whether they do so as a direct result of their
working and the ‘lived experience’ of their chosen scientific
discipline. If so, there may be strong grounds for considering
adverse mental health outcomes to be an OH&S hazard.

The final question addressed, then, is ‘What can be done
about it?’. A range of coping mechanisms have been
proposed recently in the literature, but one with much
promise for conservation biologists and ecologists is to
reposition their personal experience within an historical
perspective that recognises their efforts as part of a long
tradition of struggle to protect the natural world. This is a
struggle that has been maintained not only by diverse types
of environmental scientists but also by poets and artists,
photographers, journalists and lawyers among many other
professions — as well as, of course, by many laypeople
similarly appalled at the loss of the natural world and who
struggle at their own personal level to do something about
it. To sum up, a realisation that they are not alone could
help conservation biologists and ecologists manage the poor
mental health consequences frequently occasioned by
their work.

Post script

The first drafts of this essay were written in March 2021. The
final drafts were prepared in April 2022, after receiving the
referees’ reports. In the intervening ~12 months, another
tree had succumbed to P. cactorum in my local park. My
‘anticipatory solastalgia’ (Moratis 2020) had, unfortunately,
been validated.
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