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Realizing the link between her own estrangement from nature and the cultural shifts that led to a
dramatic rise in extinctions, award–winning writer Melanie Challenger travels in search of the
stories behind these losses. From an exploration of an abandoned mine in England to an
Antarctic sea voyage to South Georgia's old whaling stations, from a sojourn in South America
to a stay among an Inuit community in Canada, she uncovers species, cultures, and industries
touched by extinction. Accompanying her on this journey are the thoughts of anthropologists,
biologists, and philosophers who have come before her. Drawing on their words as well as
firsthand witness and ancestral memory, Challenger traces the mindset that led to our
destructiveness and proposes a path of redemption rooted in our emotional responses. This
sobering yet illuminating book looks beyond natural devastation to examine "why" and "what's
next."

A selection of articles from the Treatise on Geochemistry offers an overview of key topics in
the field, compiled in one convenient, accessible and affordable volume.From the Back
CoverThe history of Earth in the Solar System has been unraveled using natural radioactivity.
The sources of this radioactivity are the original creation of the elements and the subsequent
bombardment of objects, including Earth, in the Solar System by cosmic rays. Both radioactive
and radiogenic nuclides are harnessed to arrive at ages of various events and processes on
Earth.This collection of chapters from the Treatise on Geochemistry displays the range of
radioactive geochronometric studies that have been addressed by researchers in various fields
of Earth science. These range from the age of Earth and the Solar System to the dating of the
history of Earth that assists us in defining the major events in Earth history. In addition, the use of
radioactive geochronometry in describing rates of Earth surface processes, including the
climate history recorded in ocean sediments and the patterns of circulation of the fluid Earth,
has extended the range of utility of radioactive isotopes as chronometric and tracer tools.About
the AuthorKARL KAREKIN TUREKIAN (1927–2013)Karl Turekian was a man of remarkable
scientific breadth, with innumerable important contributions to marine geochemistry,
atmospheric chemistry, cosmochemistry, and global geochemical cycles. He was mentor to a
long list of students, postdocs, and faculty (at Yale and elsewhere), a leader in geochemistry, a
prolific author and editor, and had a profound influence in shaping his department at Yale
University.In 1949 Karl joined a graduate program in the new field of geochemistry at Columbia
University under Larry Kulp with students Dick Holland and his fellow Wheaton alums Wally
Broecker and Paul Gast. This was a propitious time as Columbia’s Lamont Geological
Observatory had only been established a few years beforehand. It was during these years that
Karl began to acquire the skills that led to his rapid emergence as a leader in geochemistry.After



a brief postdoc at Columbia, Karl accepted a position as Assistant Professor of Geology at Yale
University in 1956, where he set out to create a program in geochemistry from scratch. Karl
spent the rest of his life on the Yale faculty and was immersed in geochemistry to the end. He
was deeply involved in editing this edition of the massive Treatise on Geochemistry, which has
grown to 15 volumes, until only a month before his passing away on 15 March 2013.Karl turned
to the study of deep-sea cores and especially the analysis of trace elements to study the wide
variety of geochemical processes that are recorded there. His work with Hans Wedepohl in
writing and tabulating the Handbook of Geochemistry (Turekian, 1969) was a major
accomplishment and this work was utilized by many generations of geochemists. Teaming up
with his graduate students and in association with Paul Gast, he developed a mass
spectrometry lab at Yale and began to thoroughly investigate the Rb–Sr isotopic systematics of
deep-sea clays, not only as repositories but also as sites for exchange to occur and serve as a
control of the geochemistry of ocean water.Karl was a major player in a revolutionary marine
geochemistry campaign known as the Geochemical Ocean Section Study (GEOSECS).
GEOSECS was part of the International Decade of Ocean Exploration in the 1970s, and it took
aim at measuring and understanding the distribution of geochemical tracers for circulation and
biogeochemistry in the world’s oceans.. It was also within this same time period that another
large-scale ‘geochemical’ sampling program known as Apollo 11 came along. Here Karl utilized
his INAA techniques to examine some of the first returned lunar samples for their trace
elements. Karl was particularly proud of being the holder of the Silliman Chair and being curator
of the Yale meteorite collection. In a continuation of Karl’s foray into cosmochemistry, Andy Davis
came to Yale to study with Karl and Sydney Clark.Equally important to the legacy of what Karl
did for science in his research contributions on and across the planet was his influence on
scientists. His legendary daily coffee hours were a training ground for many generations of
students, postdocs, and visitors, as well as a proving ground for Karl’s own ideas. He had a great
love for vigorous scientific debate. Karl loved to question and be questioned. Nothing was
sacred and, in the act of questioning as in exploring, new science arises. He was extraordinarily
supportive of people, always had time to discuss and listen, and helped everyone from students
to his fellow faculty at Yale. Karl was twice department chair and even when not chair, a
steadying influence in times of departmental difficulty.Andrew M. Davis, Lawrence Grossman
and Albert S. ColmanUniversity of Chicago, Chicago, IL, USAMark H. ThiemensUniversity of
California at San Diego, La Jolla, CA, USAThis Obituary was first published in PNAS, Vol. 110,
No. 41, 16290–16291, 10th October 2013 © 2013Proceedings of the National Academy of
Sciences of the United States and is reproduced with permission.Read more
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Praise for On Extinction“[Challenger] has a keen awareness of how the past is layered beneath
the present, and how transient both natural and human systems are . . . [On Extinction] lets the
reader observe a creative and intelligent mind at work on problems that face all of us.”—The
Columbus Dispatch“Challenger’s privilege is great, her courage exemplary, and no one could
doubt her passion . . . This book is an urgent attempt to understand how we got into this mess,
and how we might go forward, knowing that we are capable of causing, and of feeling, great
loss.”—The Guardian“A deep look at the human capacity for extinction twined with roamings to
the far ends of the earth, from poet and fledgling natural historian Challenger . . . She has a
rangy curiosity that extends well past ignorance and alienation as the sole agents of the man-
made extinction . . . A formidable inquiry into why the marvels of nature and the distinctiveness of
cultures are constantly imperiled.”—Kirkus Reviews“If you assumed that a nonfiction book called
On Extinction was another scientific, grayscale lament of the state of the world’s biota, you’re in
for a surprise. Instead, author Melanie Challenger . . . takes us on her own personal journey as
she explores the concept of extinction—not just of species, but of cultures, languages,
knowledge and ways of life.”—Washington Independent Review of Books“It’s to be hoped that
this beautiful, troubling book will encourage more people to regain their interest in the outside
world: the planet we both belong to and seem curiously driven to destroy.”—The
Observer“Surely the most poetic book about the environment published this year.”—The
Scotsman“[A] a bold and beguiling reflection on our capacity to destroy and to self-destruct, with
passages that frequently take the breath away.”—ADAM THORPE, author of Ulverton“A book
which eloquently explores the unhallowedness of species extinctions and which also depicts
humanity’s resultant bereftness: their loss is ours.”—JAY GRIFFITHS,author of Wild: An
Elemental JourneyALSO BY MELANIE CHALLENGERHow to Be Animal: A New History of
What It Means to Be HumanStolen Voices: Young People’s War Diaries from WWI to IraqThere
was a whispering in my hearth,A sigh of coal,Grown wistful of a former earthIt might recall.I
listened for a tale of leavesAnd smothered ferns,Frond-forests, and the low sly livesBefore the
fawns.Wilfred Owen, ‘Miners’ContentsPreface to the New Edition: The Rebellion Against
ExtinctionList of IllustrationsBeginnings: Natural History Museum, LondonTHE FIRST
PEREGRINATION:WEST PENWITH, CORNWALL1 Wild flowers2 Tin3 GhostsTHE SECOND
PEREGRINATION:SOUTH GEORGIA, ANTARCTICA AND THE FALKLAND ISLANDS4
Whales5 Ice6 SavagesTHE THIRD PEREGRINATION:NORTH YORKSHIRE, MANHATTAN
ISLAND AND BAFFIN ISLAND7 Bones8 TundraEndings: Wicken Fen,
CambridgeshireNotesAcknowledgementsIllustrations AcknowledgementsPreface to the New
EditionThe Rebellion Against ExtinctionIt’s a warm day in June. The three of us are weaving
through small, chalky pathways, searching. This has been the pattern for several weeks now. I
collect my two sons from school and, if the weather is fine, we head to the latest hunting
grounds. There are marbled white butterflies everywhere in this old, abandoned quarry. They lift
up out of the tall grasses as if the chalk ground has come to life. What also surrounds us are
orchids: thousands of them. ‘Here’s a pyramidal orchid,’ my son yells. Mostly there are common



spotted ones. The occasional hybrid. But what we are looking for are bee orchids. Highly
decorated and exquisitely intelligent, they mimic their pollinators, a beautiful portrait of a bee on
the lip of the flower, painted without eyes, hands or mind.Orchids are my ten-year-old’s favourite
flowers. He’s obsessed with them. He draws them. Invents new species. Gives them his own
Latin names. Long-petalled Heavenflower or Caela producus. Miniature orchid or Minutus
minutus. This summer, we’d hoped to see every British species. But we hadn’t counted on a
world locked down in the midst of a pandemic. Instead, we’ve scoured through old records and
poured over maps to find out what we might see within our local patch. It has brought us both
hope and solace through the dark, contracted days of 2020. Together, we’ve gently lifted heather
to see an inch-long example of lesser twayblade and hunted down green-winged orchids with
the aid of grainy photos. Hopefully, in a safer world, we will see those we missed, but each of the
species we’ve seen this year will never, perhaps, thrill us in the same way again. Each find has
been a little sentinel against the sorrows around us, and a fragile reminder of the alien,
undeniable beauty of life on our planet.What my son wants to see most is the ghost orchid. This
isn’t because of anything I have told him. He found out about the orchid by himself. But it
captured his imagination, not only because it’s beautiful but also because it’s rare. It’s the plant
that people say ‘came back from the dead’. It lacks chlorophyll and is pale from tip to root. Once
thought extinct in Britain, a single plant was found flowering in some woods in southern England
the spring my son was born. As he learns more about the flowers that interest him, he also reads
troubling stories about their disappearances around the world. It’s his route into understanding
the losses of abundance and diversity of species and also his own painful discovery that many
of these losses have been caused by humans. Sometimes he looks up at me, puzzled. Why are
we doing this?The autumn before the pandemic, I was working in America. While in Florida, we
visited the Everglades and managed to take in two orchids: an epiphyte glimpsed dangling from
the top of a swamp cypress and the toothed rein orchid. During this time, my children learned
about the ways that climate change is threatening the Florida ghost orchids. Not only do people
steal them by slashing them from the trees with machetes, but the orchids require such specific
conditions to thrive that they are vulnerable to other changes we’ve wrought. Ghost orchids have
no leaves and draw moisture from the air. The swamps in the Everglades are drying out as
people divert water to build and as the climate warms. And, as the forest dries, the orchids will
die. It’s unnerving to see the alarm in a young child’s eyes as they find these things out. But the
knowledge only makes my son more passionate about seeing the orchids and trying to protect
them.I was in my twenties when I began researching On Extinction, pushed along that particular
line of thought by my interest in biology and by a growing awareness of the enormous cost of
human progress on other life forms. As I researched, I was forced to acknowledge how novel it is
to be among the first generations of humans that can get away with knowing relatively little about
the other species around them. While there are young people in industrial nations or in the big
cities of the world that do have a good working understanding of the grasses, flowers, bugs and
beasts in our midst, many of us can scarcely name them. Several hundred years of



industrialization have left millions of us without any imperative to know about the rest of the living
world because our food comes prepackaged from a supermarket and our landscape is largely
manicured by human hands. Few children now go gathering wild flowers for entertainment or
weave toys from grass. Fewer than ever go out hunting or trapping, some of the widespread but
less sentimental ways young people once gained insights into nature. Instead, recent surveys in
America and Britain have found that children over the age of eight spend an average of around
two hours in front of screens, and upwards of six hours a day online at the weekend. For children
in their teens, those numbers can leap up to nine hours a day at weekends. Little wonder, then,
that the idea of shifting baselines has become such a hot topic in research. In simple terms, the
shifting baselines theory argues that as each generation knows less about the landscape and its
species, they hand over a diminished knowledge to a new generation. This generation is then
less able to judge how destructively altered are the places they inhabit, and so it goes on.Others
have argued that if children don’t know about other plants and animals, they won’t care about
their disappearance. Knowledge, by this logic, equals compassion. Yet, the generations
immediately after my own are those most worried about our changing world. In 2020, ask a sixty-
year-old voter what matters to them, and environmental issues like biodiversity loss and carbon
emissions will be among their lowest concerns. By contrast, put the question to a sixteen-year-
old, and climate change may well top the list. Some of this is down to the so-called Greta effect.
When only fifteen, activist Greta Thunberg began skipping school to campaign outside the
parliament buildings of her native Sweden for a stronger government response to climate
change. By 2019, she had sailed to America to attend the United Nations Climate Action
Summit, scolding the older generations: ‘You are failing us.’ She has also become the
international figurehead of a global movement of young climate activists, especially through the
Fridays for Future movement. And she has been disparaged to an astonishing degree –
something that reveals less about her and more about the threat she poses to a comforting
worldview.There are millions of climate sceptics who deny the calculations and hypotheses that
support the call to rethink the way human civilizations are structured. There are also many who
find the environmental movement alarmist or depressing, even misanthropic, and who remain
convinced that an onward future of production and expansion is not only possible but incumbent
on those who value human life. In this way, both sides of the debate believe they occupy the
moral high ground.It is of note that the far more immediate and uncontroversial reality of species
losses hasn’t quite captured the public imagination to the same degree. The endangerment and
extinctions of other species, both in terms of abundance and diversity, are not seriously in
question. Yet our relationship to other forms of life remains an underdiscussed and confusing
one. We want to eat other animals and also save some of them from endangerment. We want to
eliminate some forms of life, but also to limit our disastrous effects on populations of others.
What value any species or individual plant or animal might have in its own right is largely lost to
view. Perhaps we find it difficult to care about certain species of amphibian. Yet surely the
catastrophic downturn in numbers of our own family – the chimpanzees, gorillas, orangutans –



ought to bring a moment’s pause? What kind of creature are we that knows so much, yet values
so little?Some have pointed out that evolution is a thrilling and unpredictable force. Whatever
losses we cause are, in some sense, cancelled out by the likelihood that new opportunities, new
hybrids, even new species will emerge, given time. But that kind of logic should also lead
someone to shrug their shoulders if an asteroid is coming our way. After all, even if it wiped out
most of the life on our planet, the last mega asteroid paved the way for the rise of mammals,
including us. Perhaps we should lie down when one comes and accept with grace that some
other class of animals will have their day as a result. Few find that logic appealing, myself
included.It is exciting that in the decade or so since this book was published there has been a
huge shift in public engagement with the human impact on Earth and its life. But we are a long
way from a real paradigm shift. Another set of change makers have come from the Extinction
Rebellion movement. Founded in 2018 by Roger Hallam and Gail Bradbrook, they have
mobilized individuals around the world to participate in forms of civil disobedience in order to
coerce governments into stronger positions on biodiversity loss, climate change and
environmental degradation. In 2019, British nature writer Jay Griffiths was one of the protestors
arrested at an Extinction Rebellion event. In her defense, she delivered to the court a blistering
admonishment of the status quo that left the judge in tears. ‘Each generation is given two things,’
she told the court. ‘One is the gift of the world, and the other is the duty of keeping it safe for
those to come. This contract is broken, and it is happening on our watch.’This book, written in
the first decade of the twenty-first century, is, in many ways, about broken contracts of
knowledge. It’s the story of one individual coming to terms with the inheritance of a fatigued,
damaged Earth. It’s the narrative of a young person endeavouring to understand what extinction
means and what forces have led to the current spate of losses. In many ways, On Extinction
became a memoir of shifting baselines and of what happens when you try to uncover what has
been lost. It hints at what has befallen this planet over the past centuries and suggests some of
the reasons why it is difficult to halt our destruction of life. The idea of nostalgia is a recurring
theme. The book frequently glances back and asks what we can take from history. Why do
people long for the way things were? Why do people mourn loss and change? And why do we
rarely learn from the lessons of the past?My background had been in English literature and
language. As a consequence, I spent a good deal of time thinking about what extinction means,
along with concepts like nature and natural. I didn’t realise it at the time, but those sorts of
questions would eventually become the primary work I do. Loosely called environmental
philosophy, this intellectual tradition asks questions about living things and the relationship of
humans to the natural world, but it also asks us how we should value this knowledge. What
relationship can, or should, we have to the Earth, its resources and its millions of species?
Investigating those sorts of ideas is now my day job.People can find this sort of contemplation
frustrating. They want facts and answers. But think on this: if we don’t understand how an orchid
behaves, or how we have behaved towards orchids, how can we form an opinion on why it
should matter if orchids die out? The easiest answer, and the one most persuasively used in the



public domain, is that if we kill off the rest of nature, we will destroy the resources on which we
depend for our survival. But does that answer satisfy?On Extinction mostly focuses on the way
people respond to losses, alongside histories of the disruptions to natural knowledge between
my generation and those before. The rough conclusion I came to was that former generations
knew about nature because they directly used it. In some smaller traditions, where survival was
uncertain, this utilization led to taboos, to constraints on behaviour that most often prevented a
resource – a plant or an animal, say – from being overexploited and lost. What happened
through the phases of industrialization is that populations grew, financial systems of capitalizing
on resources also became widespread and this set in motion several trends. On the one hand,
people needed more. Industrial methods, from mechanized boats to production lines, enabled
greater and faster rates of extraction. On the other hand, the acts of extraction were
concentrated in the hands of fewer and fewer individuals, often in convoluted systems of
hierarchy.I was a child of this long process, born into the first industrial nation in the world, my
landscape stripped of most of its large animals, its seas and fields already drained of other life.
Industrialization had placed extraction at a distance from most people’s eyes. They didn’t know
what had been taken or what was dying out. What’s more, social experience had become
increasingly a matter of humans in human-made landscapes. Other forms of environmental
deteriorations and other complex causes of declining animal populations, like the plummeting of
Western hedgehog numbers in Britain, were both out of sight and mind.If I was to know anything
about what had been lost, I was going to have to figure it out for myself. But I was also going to
have to ask difficult questions about why these losses matter. To do this, I would have to ask
related questions about what we mean by wild or natural or what a good Earth might be. And I
would need to think about where my own actions sat within this wider picture. After all, I had
inherited a world of comfort and ease, with plenty to eat, the opportunity to travel. How might
human comfort and compassionate environmental values sit together?If we can say anything
about the moral behaviour of humans, it is that the desire to use something is rarely a good
ground for compassion. At the close of the book, I’d begun to recognise that if I was to salvage
an earlier knowledge of nature, it wouldn’t help the extinction crisis if it originated in exploitation.
My generation needed to know about flowers and bees and whales for their own sake. This is
what we see when we observe the native interest in nature that many young children possess.
They are interested because they assume that these living things matter. They’ve not yet been
brainwashed by a cultural view that tells them living things have no intrinsic value other than in
their uses for humans.In the years after I wrote this book, I became a passionate amateur
naturalist. What I discovered is that, with time, it is possible to colour in a monochrome world.
Nowadays, I am confident enough about most of the wild flowers I encounter in Britain to teach
my children. Not only that, but this knowledge does translate to some extent into other
landscapes. My knowledge of plant species in my own country has enabled me to make some
half-decent guesses about some of the plants I’ve encountered in regions like Mediterranean
Europe and countries like Canada and the USA. Years of observations have made me



reasonably confident of many other kinds of life I will come across, from bird species to sea
mammals. And an obsession for shell-seeking means I can usually identify the species my
children and I find when we trawl the strandlines of beaches. In other words, in fifteen years or
so, I’ve gone from someone with a diminished personal baseline of nature to a reasonably
competent knowledge. My notebooks on wild flowers date back to 2008. They list the place and
date I saw the flower. For some species, I can track the variations in their first flowering in one
location over more than ten seasons. In turn, I have handed this down to my kids. Whether they
will rebel against it at some point, they’ve still been given a good grounding in the other lives
around them. Knowing and caring about other forms of life is normal, even prosaic to them. And
not because we eat them or use them for medicinal purposes or clothe ourselves from them, but
because we assume that life on Earth is remarkable in all its large and minuscule forms. Put
bluntly, life is worth knowing about.There are writers who’ve attempted to do something similar
for whole generations of children. In 2017, nature writer Robert Macfarlane teamed up with artist
Jackie Morris to publish The Lost Words: A Spell Book. In the words of the creators, the book
‘began as a response to the removal of everyday nature words – among them “acorn”, “bluebell”,
“kingfisher” and “wren” from a widely used children’s dictionary, because those words were not
being used enough by children to merit inclusion’. It was something that another British nature
writer, Richard Mabey, had previously called to people’s attention when, in 2008, he sent an
email to many colleagues asking people to comment on the loss of nature words from the
Oxford Junior Dictionary. I’d received one of his emails myself and included a reference to the
subject in this book. Richard’s call to arms was itself a response to an article by Henry Porter in
The Guardian newspaper. In addressing this ten years later, Macfarlane and Morris were taken
aback by the extent to which schools and young people embraced their book. ‘We find it hard to
love what we cannot give a name to. And what we do not love we will not save,’ Macfarlane said.
The success of The Lost Words was in the fact that people loved it. There’s much talk today of
the need to ‘rewild’ our landscapes, bringing back lost species from beavers to bison. The Lost
Words, and other projects like it, are about rewilding childhood.But now there’s a new kind of
gap in our knowledge, another broken contract. My work in environmental philosophy has taken
me into philosophy of biology and into the niche area of bioethics. Bioethics is one of those
awkward words that can convince someone it has nothing to do with them. Not so. Another way
to describe what we do in bioethics might be: figuring out whether new technologies that affect
living things are broadly good or should be treated with caution, even, in rare circumstances,
banned. As a result, today I work on understanding things like gene drive technologies, an
aspect of extinction that I hadn’t even come across when I researched this book. Gene drive is a
theoretical means of biasing the inheritance of a genetically mediated trait through a whole
population of animals, such that a species can be made functionally sterile, for example.The first
wave of intensive exploitation of environments and their species was made possible by the first
industrial revolutions. It unleashed many boons for our societies, but also a massive hike in world
populations and in our negative impacts on the Earth. The onset of the first industrial revolution



brought about unprecedented losses in species, especially across Europe. There were also all
kinds of unanticipated ramifications, from microplastics to the hole in the ozone layer. Now we
are scrambling to resolve carbon emissions, reduce plastic consumption, undo the ravages of
pollution, and conserve the species diversity we have left.At the same time, in labs around the
world, a new industrial revolution is under way. Technologies like gene drive belong to the
innovations of the so-called Fourth Industrial Revolution, which include the engineering of
biology for human purposes. These powers may unlock some fantastic new developments in
human life. We’ve invented technologies like CRISPR/Cas9 (clustered regularly interspaced
short palindromic repeats), which can allow us to insert edits into the genomes of animals,
including us. We’re designing synthetic organisms for a broad set of uses. Some even hope that
we can employ biotechnologies to bring back – ‘deextinct’ – some of the species we’ve lost, or
write greater resilience into the genomes of those that remain.But these advances are also eyed
as methods to evade some of the limits we’ve hit up against. We can edit the genomes of farmed
animals to increase yields. Or alter the genomes of crops to make them resistant to climate
change. We can make salmon that grow fast to enter the market fast. We can clone primates as
new and plentiful research models. Many also seek to apply such techniques to the human
genome, to limit disease or the impacts of aging. Yet there’s little evidence of joined-up thinking
on human enhancement and environmental sustainability. Instead, there are illusory and
dangerous narratives encouraging individuals to believe all our troubles will be solved. It’s
business as usual. But what effects will the new industries have on Earth systems and
ecosystems that are already disrupted by us?What concerns me today is that the general public
understands and knows so little about these kinds of industries. Power is now concentrated far
more tightly and minutely than it was at the advent of the propulsion engine or the tractor. For all
the skills of the scientists and companies, this kind of utilization shouldn’t be controlled and
determined only by a vanishingly small fraction of society with something to gain. And, to make
sense of what it means to introduce an entirely novel animal species into wild populations is a
philosophical as well as a scientific question. To consider risk, we must understand and value
the rest of nature. To justify our actions, we must ask ourselves some hard questions about what
life is and what value life has. Otherwise, the gap between now and the future will be a morally
bankrupt one.The knowledge, then, that someone needs to really make sense of the world
around us is dramatically shifting. When I take my children to see orchids next year, we will no
doubt talk about how sad it is that fewer of them flower today. But how likely is it that our
societies can really turn the tides against these sorts of extinctions, local or global? To make a
difference in the near future, it will not only be necessary for the youngest generations to know
and care about other species. These children will also have to know what difference there is
between species that flourish on their own terms and those that we design and control on ours.
Without answering that adequately, we’ve but a ghost of a chance.MELANIE
CHALLENGERNorth Yorkshire, 2020Illustrations1 Mary Anning’s pleisiosaur2 Chitinozoan3
Author inside oil vat, Grytviken, South Georgia4 Hammerhead shark5 Kingsclere, Hampshire6



Tin mine ruin, West Penwith7 Working tin mine, West Penwith8 Fisherman’s hut interior, Priest’s
Cove9 Fisherman’s hut exterior, Priest’s Cove10 RRS James Clark Ross, Antarctica11
Grytviken whaling station, South Georgia12 Blubber cookery, Grytviken13 Fin whale carcass,
Grytviken14 Whalers’ barracks, Grytviken15 Chronophotography of man in motion16
Archaeanthus linnenbergeri17 Author on deck, Southern Ocean18 Iceberg, Southern
Ocean19 Officers of the James Clark Ross, Antarctica20 Sea ice, Southern Ocean21 After the
atomic bomb, Hiroshima22 Author on snow, Antarctica23 Grave of Charles Bartlett, Keppel
Island24 Deadlocked vehicle, Keppel Island25 Fishing coble, Whitby26 Whale-bone shed,
Whitby27 Apparatus of the whale fishery28 Whitby Abbey, North Yorkshire29 New York City’s
diversity30 Blubber station, Pangnirtung31 Summer camp, Pangnirtung32 Wicken Fen,
CambridgeshireBeginningsNatural History Museum, LondonAn albatross dips towards the sea,
then lifts again, beating its wings as if repelled by the opposing magnetism of the water. At first,
nothing else stirs. The sea is deathly calm, spread out like a cerecloth. Then a giant rocketing
breath hurls a rainbow into the air. As the whale arches and begins to descend under water, the
dimpled grey of its back turns into the blue sheen which earned it its name. I see the whale more
completely in my imagination. In reality, each sight of it is a jigsaw piece. The whale is simply too
huge to be viewed in its entirety. It disappears and, moments later, surfaces at a great distance,
its blows sounding notes of both discontent and deliverance.Watching the blue whale that day, I
questioned what it was that I hoped to capture in writing this book. I had been travelling for
several months through the southern waters where the blue whales live, determined to
understand why these and other marvels of nature were imperilled and why that should matter.
Reflecting on the dreamlike moment of the creature’s fleeting show, I saw myself as a child
again, staring up at a model of a blue whale suspended from the ceiling of a museum.I first
visited the Natural History Museum in London when I was about nine or ten. The architect, Alfred
Waterhouse, scaled the building to the dream of diversity, its curves decorated with Daedalian
sculptures of living and extinct forms of life. It was a panorama of metamorphosis, a treasury of
the wonders of how life evolved and the sobering realities of how life could end. In the alcoves
and galleries that lined the echoing building like confessionals were the serried remains of
extinctions. The guttered brow of a Neanderthal skull, the bevelled flint tools of early human
ambition. Beyond these, the brittle silhouette of Archaeopteryx lithographica, the feathered and
fearsomely toothed ‘strange bird’ crucial to Darwin’s defence of evolution. The palaeontologists
of the previous generation were convinced that the entire class of birds sprang suddenly into
existence, whereas the discovery of the first archaeopteryx fossil gave evidence of their
painstaking transition from carnivorous dinosaurs. The ancient bird lived on the Earth 150 million
years ago, its wings tipped by two large claws, its body flaunting a long lizard-like tail. The
discovery of this beast, Darwin wrote, proved more forcibly than nearly any other find how little
his generation knew about the Earth’s former inhabitants.Near to a display of the armoured
anatomies of trilobites was an ichthyosaur skeleton scoured from its hiding place in beds of
shale by Mary Anning, the fossil-hunter who gained notoriety in the nineteenth century for



several spectacular finds. She kept her family from debt by hawking the remains of extinct life in
her glass-fronted shop in the English seaside resort of Lyme Regis. She was led to her
profession by a local character called Captain Cury, the ‘curiosity-man’ who stole on to the
coaches that stopped at Lyme Regis on passage between London and Exeter. He touted fossils
given fashionable names to make them more appealing to female clients: Ladies’ fingers,
Crocodile’s backs, John Dorie’s petrified mushrooms. After her father fell to his death from
nearby cliffs, Mary began rummaging around the seashore in search of her own curiosities. She
was only ten years old when she sold her first ammonite to a wealthy lady for half a crown.There
were the grey splintered remnants of a toxodon. On the voyage of the Beagle, Darwin and his
companions witnessed the unearthing of one of these, ‘perhaps one of the strangest animals
ever discovered’. A native of South America, the flexed bow of its teeth was like that of a rabbit,
while the angles of its eyes, ears and nostrils seemed to ally the giant animal with the manatee.
Beyond the toxodon, there was a skeleton of Mammut americanum, scraped out of the dusts of
Missouri, its tusks trained upwards like bugles to the skies. Ceiling panels depicted plants both
day-to-day and exotic. These gilded illustrations reflected an era when the flowering world was a
source of sentimentality and fascination. As specimen-collectors brought seeds and cuttings
from all around the world, the wealthy of the eighteenth and nineteenth centuries rushed to
embellish their gardens with striking and tropical species, while glasshouses and public parks
opened up to exploit their new fancy. Some imported plants became widespread, while other
species became rare, their delicate replicas floating above the exhibits as memories of an old
season.I visited the museum again not long before beginning my travels, a nostalgic retracing of
youthful fascination. The sturdy wreaths of a diplodocus’s vertebrae patterned the floor like
footprints mocking its former animation. The fogged glass of the windows filtered the winter
sunlight. It shrouded the hall in a cadaverous yellow. A knot of schoolchildren muscled one
another for a peek at one of the oddest animals in the hall, the glyptodon, a giant armadillo most
probably hunted to extinction by humans thousands of years ago in South America. The beast’s
small mouse-like head and tail like a huge ice-cream cone softened the ferocity of its bulging
hauberk. The children chattered together about the possible revival of such monstrous forms.
‘We can bring them to life again,’ they said. ‘We can make a zoo of monsters!’In the shadows of
the museum, the brooding shapes of earlier creations unsettled the assurances of our tangible
human world. It was here that I first encountered the slightness of human life. Beneath the
magnetic appeal of the giant creatures and plants was a terrifying suggestiveness, the millions
of years since their demise. Looking at them with a child’s eyes, I experienced a kind of mental
vertigo at the abyssal distances that lie before and after our brief lives. It was akin to the rising
sickness I sometimes felt while lying awake in the darkness, contemplating the existence of my
parents before the arrival of me and my sister.Darwin described a related vertigo on
encountering the giant mammals that once inhabited South America. How might one reflect on
the Americas without a sense of disbelief and awe, he asked, when formerly the continent
swarmed with great monsters? Darwin’s theories on how the diversity of life on Earth arose



fortified an old idea that something larger than our own reality haunted us. The idea was there in
the ancient Greek myth of the Hekatonkeires, three colossal beings with a hundred hands each,
who ruled the world at the beginning of time. These giants were the offspring of earth and
oceans, their spirits expressing themselves as forces of nature in earthquake, hail, storm and
eruption. Those who came in their wake eventually conspired to banish them, fearing as they did
their volatile powers.But the chief touchstone of my awakening to extinction hung in the Large
Mammals Hall, built in 1934 to house the skeleton of a blue whale that beached on the shores of
Ireland’s Wexford Bay at the close of the nineteenth century. Below its bones, strung in the air as
an aide-memoire to mortality, was a full-size model of the whale. Each time that I visited the
museum, I nagged my father to take me back to the exhibit. The blue whale, in large part due to
its gigantic proportions, had become an obsession of mine. Entering the hall, I stared across this
colossus of saxe-blue flesh and the perspective of bone pinioned to the ceiling, the air
transmuted to ocean. Over the years, I never tired of the exhibit. Only when my sensibilities
matured to adulthood did I begin to shrink from it. I saw it now as a harbinger of extinction, one of
the museum’s reliquiae, a totem of impermanence. Years later, I would write one of my first
poems about the beast’s hold on my imagination:. . . she’s heavyIn the air, drowning beneath her
fathoms,The mighty eloquence of her breast-stroke, attunedTo the echoes of waves, leadens to
extinction.Throughout the twentieth century, commercial whaling drastically reduced the
population of the blue whale, forcing the beast to the brink of extinction. Gazing at its sleek
magnitude, sculptured by the boundlessness of the waters, I did not want my generation to
become the last for which this model could evoke the reality of the animal, still living in the
ocean, where its exquisite shape evolved over millions of years.Darwin thought it likely that a raft
of natural laws gradually drew the spectacular range of species out of a few, elementary
originals. ‘From so simple a beginning,’ he said, ‘endless forms most beautiful and most
wonderful have been, and are being, evolved.’ But why? To what advantage? According to the
Bible, God created the great whales, along with ‘every living creature that moveth’. We had no
religion in my household and I found the idea that an undetectable consciousness was the
source of life’s range and singularity profoundly unsatisfying. If this supernatural intelligence
chose to create all the forms of existence on Earth, what stayed its hand from saving them from
destruction?From the beginning of time, life proceeded and foundered through no sensible
motive. The first geological era of the Earth, the so-called Precambrian time, stretched from the
origin of the world to the oldest fossils, the prokaryotes, singlecelled organisms without core or
genetic history, to the first primitive animals patterned by multiple cells that took shape in the
later stages of the era. The shift into Cambrian time signalled the arrival of animals with
skeletons, epitomized by the darkly toughened bodies of trilobites that seethed across ocean
floors. These and other entities endured mass extinctions unavoidably and for reasons
associated with the loss of conditions to which they were accustomed. Extinction was a
consequence of huge spans of time, where transformations were mindless processes – an
asteroid from outer space, a spilling inferno of molten rock from the netherworlds of the Earth, or



the unimaginably slow movement of land masses over one of the magnetic poles – each leading
to altered landscapes in which the earlier adaptations of life forms were no longer effective.
Slowly, the range of a species shrank and its numbers dwindled until they were gone; sometimes
a hint of their former glory was preserved in the rocks and sometimes they left an undreamed-of
absence. In the great swathes of time given to the Earth, did it really matter if some forms of life
died out? Across these spans of almost imperceptible evolution, other entities always emerged
in the place of those that perished. What of the improbable bottle-shaped chitinozoa that shrank
through the aeons as their outer walls gained spurs, loops and other embellishments, until they
disappeared from the fossil record altogether? What creatures might have nosed forth from their
odd structures? And of what animal did they, themselves, form some elementary, perhaps
almost unrecognizable stage? Did it matter that a great episode of climatic change, in which the
whole world seemed to become a glinting prophecy of the Earth’s poles, bullied these
mysterious life forms into nothingness?Every great change of climate must be fatal, said the
nineteenth-century geologist Charles Lyell, to those that can neither escape elsewhere nor
survive in their transformed reality. For Lyell, it was as if some kind of force majeure acted
through the passage of time. During his day, there were several competing theories to explain
the physical environments of the Earth. Some believed that observable ongoing processes
shaped the world, such as the hourly assault of tidal sea waters on coastlines. Others credited
sudden and catastrophic events for the appearance of different landscapes. The undoubting
religious believed in the role of a supernatural intelligence. Throughout this period, miners,
geologists, enthusiasts and prospectors cracked deeper and deeper into the rocks, increasing
understanding of the world’s history. Beneath the Earth’s swarming countenance were dozens of
graveyards, dark undercrofts of generations of life.On 27 January 1796, the young naturalist
George Cuvier laid the tusks of mammoths before an audience at the Institut National de France
as proof of extinction. Cuvier used the bones of these elephantine mammals, rescued from the
oblivion of Siberian ice, to shatter convictions of the achieved world of a supernatural creator.
‘Life on earth has been frequently interrupted by frightful events,’ he told them, soberly.
‘Innumerable organisms have become the victims of such catastrophes. Invading waters have
swallowed up the inhabitants of dry land; the sudden rise of the sea bottom has deposited
aquatic animals on land. Their species have vanished for ever.’ His audience sat aghast. While
Cuvier insisted that the mammoth was a distinct and long-lost species of giant mammals that
wandered across the land masses of North America and Eurasia thousands of years earlier, his
contemporaries believed their tusks were those of living elephants. Cuvier regarded these
blunders as the consequence of deficient and unresolved scientific thinking. The studies of
elephant bones published by his contemporaries, he explained, were so insubstantial that one
could not decide whether they belonged to a living species or not. For Cuvier, the disappearance
of the mammoth argued for catastrophic natural events in the past that irrevocably altered life on
the planet. People were appalled, and so they doubted. As Thomas Jefferson exclaimed in 1799,
puffed up with such belief in the bounteousness of America that he could not countenance the



idea of these losses in its history, ‘If this animal once existed, it is probable on this general view
of the movements of nature that he still exists.’ But the ancient rocks gave up dark imprints of
bone after bone that eventually made extinctions, if not the catastrophes that might cause them,
an inescapable conclusion. Layers of rock had captured the ghostly outlines of many species
that no longer walked the Earth, including what appeared to be primitive forms of man and the
remains of his early arsenal.In a letter written to John Stephens Henslow while on the Beagle
voyage, Charles Darwin described his discovery of a mastodon, an enormous and extinct
relative of the mammoth. He also happened on the teeth and lower jaw of a huge ground sloth
alongside the remains of numerous giant creatures. Darwin did not directly propose the human
hunter as the culprit in the disappearance of these lumbering creatures, but others writing in the
decades before and after the publication of his theories were more explicit in their claims.
Contemporaries like Scottish zoologist John Fleming recognized that the visible effects of
humanity on the world’s species demonstrated our potential to be the primary cause of
extinctions. Whether a savage or a nobleman, Fleming claimed, man was powerfully motivated
to pursue a destructive campaign against his fellow residents on the globe. In 1825, Professor
Joel Allen published The History of the American Bison, which mourned man’s ruthless
extermination of the buffalo throughout vast stretches of the continent. Contemporaries like
Miller Christy, whose census of the species found only a thousand remained, backed up his
work, especially as it emerged that in the years following the construction of the transcontinental
railways, hunters slaughtered huge numbers to meet the increasing opportunities to trade skins.
In 1848, the dodo bird of Mauritius, the first icon of extinction by humans, became widely known
through the publication of The Dodo and its Kindred by the English naturalist Hugh Strickland
and his colleague Alexander Melville. And then, in the latter half of the nineteenth century,
George Perkins Marsh published his account of the effects of man on the natural world, which
gave further grounds for a new way of considering extinction. ‘Man is everywhere a disturbing
agent . . .’ he wrote. ‘Wherever he plants his foot, the harmonies of nature are turned to
discords.’A little under twenty years after my first visit to the Natural History Museum, I stood
crouched inside a gigantic rusting cast-iron vat, one corroding feature of the global whaling
industry that endangered the blue whale – an industry now, itself, well-nigh extinct. Grytviken,
the first shore whaling station in the Southern Ocean, lay in ruins before the tattered mountains
and mewling glaciers of the subantarctic islands of South Georgia. The colours of the landscape
were blunt, decisive. Reds, whites and rich, mineral greys, and a gash of blue as if a strip of
cloud had been torn away to reveal the bright sky beneath. Memories of Grytviken’s violent past
eroded across the glacial scene, steadily breaking down into nonsensical fragments. I felt
overwhelmed by the desire to make sense of the decay, to salvage the relevance of the place
before the censoring actions of snow and ice buried it.My old, half-forgotten fascination with the
blue whale had led me here, to the slaughtering-grounds of thousands of whales. But now a
different poignancy tainted my interest. Many of the life forms on display in the Natural History
Museum died out in mass extinctions during ages in which our species didn’t even lurk in



promise. Huge extinctions like these were terrifying, exceptional events in the ancient past. But in
the years after those early visits to the museum, I became aware that I was living through
another mass extinction of animals and plants without even knowing it, this one due to human
behaviour. I wanted to explore the idea of extinction in the light of this new, sobering
reality.Before the journey that took me to Grytviken, I was living in Cornwall, near Penzance, a
town at the south-west extremity of Britain, a stormy place ringing constantly with the sound of
boat masts in the wind. Rows of granite buildings and Georgian merchants’ houses peered out
on the Atlantic Ocean, lines of profit strung from the sea. The whole landscape expressed the
once intimate but now almost entirely broken relationship of the inhabitants to the natural world.
Everywhere across the county were relics of this former closeness, visible in crumbling
structures and discarded tools, in crooked patterns imposed on the landscape. I began to think
about what these ruins signified, the losses inherent in the deft sufficiency of modern life. It was
here that I was confronted by my own fragmented connection to nature. I began compiling notes
on the subject of extinction, from the philosophers who grappled with the purpose of life and
concluded that humans lay at its heart, to the poets of the eighteenth and nineteenth centuries
who, faced with the lightning appearance of industrialization, saw nature as the antidote to the
corrupt forces of civilization. From Aristotle to Ralph Waldo Emerson, Cicero to Percy Bysshe
Shelley, the way people viewed their relationship to nature affected how they lived with it –
destructively, admiringly, thoughtlessly. I began to question whether my own ignorance of nature
was associated with the damage societies wrought on it.My chief interest was in gathering a
history of how we had become so destructive to the natural world and its diversity. But this
curiosity, in its turn, sowed the seeds of other questions. What were our emotional responses to
disappearances? And what did such responses mean for the kind of animal we had been in the
past or might become in the future? My search for answers took me from Cornwall to the
freezing regions of Antarctica and the Arctic, and from a small, extraordinary, uninhabited island
in the archipelago of the Falkland Islands to the lively assemblies of New York. Although
separated by thousands of miles, the unique histories of these places kept company through the
ages, each touching on and deepening the matter of extinction.



David H. von Seggern, “Extinctions -- hope or despair?. Melanie Challenger's first prose book
("On Extinictions") is a wonderful read. Let me begin by saying what it is not. It is not a strident
siren song beckoning action on the issue of species extinctions, not an objective nor a
coherently crafted argument for reevaluation of humans' interaction with nature. In comparison
with, say, with Rachel Carson's Silent Spring, it is only a soft brush of reality. The subtitle is not
effectively described or argued at all. Yet, the author manages to make the point in a remarkably
compelling manner, and the overall effect is soul chilling. She treats not just species extinctions,
but extinctions of languages, of cultures, of industries, and of livelihoods. She does this by
probing deeply into her own past experiences, beginning with her youthful forays in Cornwall,
and continuing to her recent excursions to the polar regions. Along with that, she weaves
seamlessly into her discourse the observations and thoughts of innumerable past authors, from
the ancient Greeks to the writers of recent decades. Clearly the author is well read, and she
easily draws on the contributions of others even though she seems to be able to see things with
a thousand pairs of eyes herself. The early chapters are narrative, often in a seemingly florid
prose which may not appeal to all -- consider, for example: "MIsts moved against the still
hedges, slow exhalations of the failing day." But within this, slowly a thesis builds as the author
leads us from the fallow pastures of Cornwall through the hulks of the whaling industry in the
southern ocean and finally into the native people's lands of far northern Canada. Along the way,
we are presented with the parallel between human's extinction of species and of culture and
language, even our own in cases. Although our estrangement from nature is not directly argued
or treated, it is adequately revealed by example. It is not clear from this book whether that is
indeed a good or bad development. It seems that humans left a very poor record on species,
and other, extinctions when they were well connected to nature. Perhaps our estrangement from
nature will allow us a perspective by which effective action can be deployed and cultural
changes made to arrest extinctions. This is a book which should draw the reader to think along
with the author. In all the extinction narrative, the author continually points to the nostalgia that
humans feel for things lost and destroyed. For this reviewer, a true nostalgia will be simply: the
first reading of Challenger's book in the cold, gray days of December.”

L. Newton, “Excellent, excellent!. Please read this book. Melanie Challenger is beyond excellent!”

Penny Reilly, “...what a concise book!. ...I have always loved this kind of writing and the depth Ms
Challenger goes to in her descriptive style will appeal to those who are simply, mildly curious to
the science -v- spirituality of our fragile planet ...wonderful book!”

Stephen W. Arkle, “Living in Place. Teaching texts that deal with living in the environment over
the past years, this one certainly shows what happens when we move too far from nature in the
spaces we live.  Thoughtful with wonderful analogies and allusions.”



Jonathan Balcombe, “A welcome juxtaposition. There is something haunting about this book.
Perhaps it is the unusual but welcome juxtaposition of passages of exquisite prose with more
prosaic narratives of the author’s travels. Maybe it is that the theme of extinction is such a
somber one. Whatever the reason, it is a rewarding read, and a journey worth taking.”

Nora Stanley, “An appreciation and reverence for nature. While reading On Extinxtion, by
Melanie Challenger I kept going back to my encounters with nature. While you embark to Whitby,
Cornwall and Artic with the author my mind took me to Northern Michigan's forests and bogs
and to Florida's scrub and springs. How to cultivate that wonder and elation you feel when an
unknown bird flies by or by the beauty of a stand of trees? Ms. Challenger elegantly describes
this in detail. To cultivate this in others is to posess this yourself and to share your knowledge
and appreciation, which I am sure she is with her son and has with this novel.  Well done.”

Tony Holkham, “I will read it again. I have to give this five stars because of its depth, breadth and
sparkling prose. While it left me strangely dissatisfied at the end, I eventually realised that this
was intentional. I will without doubt read it again.”

The book by Melanie Challenger has a rating of  5 out of 4.2. 9 people have provided feedback.
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