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WHAT IS NATURE,
AND WHAT WILL IT TAKE TO SAVE IT?*
John W. Terborgh, PhD**
I
NATURE AND EVOLUTION

If I were to ask each of you privately and individually, What is
nature, I would get almost as many answers as there are people here.
Some might say, Nature is God's creation. Fine. As a scientist, I
wouldn't put it that way. I'd just say nature is evolution's creation,
because I believe in evolution.
Nature is what generates diversity. Imagine that you were
looking out from a tower over the limitless forest of the Brazilian
Amazon. You would see a sea of tree crowns, thousands of them.
Perhaps among them, a single flowering tree stands out like a yellow
beacon. There is not another of its kind in the entire panorama. That
is what diversity is. Diversity means that every individual of
whatever it is-trees, birds, frogs-is different from the next one. In
a place like the Brazilian Amazon, the diversity is extremely high. In
a single field of view there might be a thousand species of trees. So
diversity is about scarcity and rarity. And conservation is about
conserving diversity.

* Address delivered at the Annual Convention of the International Society of
Barristers, Punta Mita, Mexico, 12 March 2013.
** Conservation Biologist and Research Professor, Nicholas School of the
Environment and Earth Sciences, Duke University, Durham, NC; author of Requiem

for Nature (2004) and Diversity and the TropicalRain Forest (1992), among
many other publications; and recipient of the MacArthur Fellowship (1992), and the
Daniel Giraud Elliot Medal of the National Academy of Sciences (1996).
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Evolution has created nature, and nature is built upon a
consistent structure across nearly the whole planet-land and
ocean-a structure that is hierarchical and interconnected by flows
of energy. This structure was described as the Green World
Hypothesis fifty-three years ago by three quite famous ecologists:
Nelson Hairston, Frederick Smith, and Lawrence Slobodkin. 1 They
asked a simple, childlike question: Why is the world green? A simple
question, perhaps, but one whose answer isn't that simple, though
the answer can be simply described: The world is green because the
things that eat plants don't eat them all up.
Why don't the things that eat plants devour them all? Because
carnivores suppress the numbers of herbivores. The Green World
Hypothesis describes a three-tiered structure. At the bottom are the
plants. They conduct photosynthesis; they accumulate energy; they
convert that energy into leaf tissue, into flowers and fruits and seeds.
Then the next layer, the herbivores-deer, beaver, rabbit,
squirrel-eat what the plants produce. So they're totally dependent
on the producers for their own livelihood. Then on top of that there
are carnivores-wolf, mountain lion, lynx ... and alligator, if you live
in Florida. Those are the carnivores, and the plants come out well in
this arrangement as long as the carnivores are there.
The Green-World Hypothesis
Carnivores (wolf, mountain lion)
Herbivores (deer, beaver, rabbit,squirrel)
Plants

1. N.G. Hairston, F.E. Smith & L.B. Slobodkin, Community Structure,
Population Control and Competition. 94 AMERICAN NATURALIST 421-25
(1960).
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Carnivores are totally dependent on their prey, and they
impose a very strong counter-pressure, reducing prey numbers to
low levels compared to what they would be in the absence of
carnivores. The world is green because carnivores maintain planteating prey at manageable levels. In a nutshell, that is the "balance of
nature."
Given the schema described by the Green-World Hypothesis,
imagine how we might construct or deconstruct the ecosystem. If
there were only plants, what would the rules be? There would be no
herbivores-leaving plants to grow and compete with one another.
There would be no evolutionary incentive for plants to produce
defenses against herbivores-things like toxins, thorns, hairs, and
other devices. So in the absence of herbivore pressure, undefended
plants would be growing in a system of pure competition.
In competition, of course, there are winners and there are
losers. That's the nature of competition. So the winners would take
over, and the losers would die off. Let's call this a Type 1 ecosystem.
It is composed entirely of plants. Competition between them for
light, space, minerals, etc., would eliminate all but the best
competitors. So we would expect very low diversity.
Let's suppose we add consumers-plant eaters. Now the
herbivore pressure will be high. Any plants that survive under these
conditions will have to maintain high levels of defenses, defenses like
alkaloids-for example, nicotine or caffeine. Plant chemicals like
these that have pharmacological effects on us are plant poisons that
evolved mainly to deter insects. Again, the high herbivore pressure
will tend to eliminate all but the species that can best tolerate or best
defend themselves against the herbivores. So again, in what we shall
call a Type 2 ecosystem, the diversity will be low.
Finally, imagine an additional layer of complexity. Let's call this
Type 3, in which there are plants, herbivores, and carnivores.
Carnivores maintain herbivores at low levels. This favors the plants,
and so herbivore pressure is low. It's not zero; it's only low. The
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defenses required to deflect herbivores onto some other plant are
only moderate. And it's in this Hairston-Smith-Slobodkin Green
World that we have the highest levels of species diversity.
In the ancient world, before humans spread around the globe,
nearly all ecosystems had these three components-plants,
herbivores, and carnivores. But in the truly natural world there
should be a fourth tier, that of megaherbivores. These are planteating animals too large to be killed by any predator in their
environment. In Africa today, for example, elephants are megaherbivores, as are giraffes, black and white rhinoceroses,
hippopotamus, and buffalo-a whole galaxy of still-surviving megaherbivores. It's the only really complete assemblage of megaherbivores that still exists. And in Africa, you have, again, high
herbivore pressure, high plant defenses or tolerance, but low plant
diversity. So you have low diversity in three of these arrangements
and high diversity only in the Type 3 ecosystem.

Type 1 Ecosystem: Plants
Type 2 Ecosystem: Plants & Herbivores
Type 3 Ecosystem: Plants, Herbivores & Carnivores
One can go around the world and seek examples of these
different stages of ecosystem construction. Iceland, until it was
colonized by the Vikings around AD 800, was without any human
population. It did not have any herbivorous animals at all. The only
mammal that occurred on Iceland then was the Arctic fox, which
lived on birds and sea-bird colonies; it had nothing to do with the
vegetation. So until humans brought cattle and goats and sheep and
horses, Iceland was a Type 1 ecosystem, where there were only
plants (and animals that did not eat plants) and very little diversity
among them. And maybe some of the little, inaccessible places
hanging onto the edge of the glacier are still pure Type 1 ecosystems.
They are hard to find.
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Not long ago, my wife and I were in the Namibian Desert,
which appears to be too sparse to support any animal life larger than
an ant. I thought, This is going to be another Type 1 ecosystem-only
plants. But that turned out to be wrong. It is very barren, and it's a
very convincing desert, yet the desert supports a major herbivore:
the springbok.

The springbok is a handsome animal, and it has some extraordinary
physiological properties. It doesn't need to drink water. It gets
enough water out of eating the plants it consumes to maintain it. It
has remarkable kidneys that are extremely good at conserving
water. Still, springboks aren't numerous: we saw more dung piles,
footprints, and munched-off plants than animals. But that barren
landscape still supported two levels of life above zero: it was a Type
2 ecosystem, after all.
Another Type 2 ecosystem-one I studied for a good number
of years-is in Venezuela, where the hydroelectric development of
the Caroni River provided an absolutely extraordinary opportunity
to, in effect, do an experiment that had never been done by ecologists
because it had been too difficult to do and too expensive. The
research took advantage of a huge hydroelectric impoundment on

6
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the Caroni River that contains hundreds of so-called land-bridge
islands. The term "land bridge" refers to the fact that the islands had
been integral parts of the mainland until 1986 when water rose in
the impoundment. Lago Guri is an impressive body of water, 120
kilometers long and about 70 kilometers wide. If you're out in the
middle of it, you might as well be out in the ocean. You can't see the
shore on either side-only distant mountain peaks rising above the
horizon. Ifyou look at a satellite image of South America, these giant
hydroelectric projects-Lago Guri, Lago Tucurui in Brazil, and the
Balbinas impoundment--stick out like sore thumbs. We worked on a
whole collection of islands in Lago Guri--a northern group and a
southern group.
Why islands? Well, islands are of interest in the context of
finding ecosystems that are more or less intact but have no
predators. A rule that is just about universal in ecology, one driven
by the laws of thermodynamics, is that for a predator population to
maintain itself, it needs a much larger population of prey, perhaps a
hundred prey for each predator. Small islands like these don't
sustain enough prey to support a predator. So Lago Guri gave us
scores of predator-free islands and an experimental condition that
had never before been achieved on such a scale. To our surprise,
Guri islands of scarcely an acre supported four generalist herbivores,
that is, animals that eat a wide range of plants. There were also
specialist herbivores like butterflies and so on, but the generalist
herbivores are more heavy-duty consumers and broadly
unspecialized in what they eat. One of them is the red howler
monkey, which is largely a folivorous-leaf-eating-animal. Another
is the common iguana. You don't think of lizards as being vegetarian,
but this iguana is strictly vegetarian; it lives up in the canopy.
Trapped on the islands and in the absence of any predator, these
animals increased in numbers just fantastically-to a degree I found
utterly astounding. Howler monkeys were at about twenty times
their density on the mainland, and the iguanas were ten or fifteen
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times as abundant as on the mainland. In other words, the herbivore
populations just exploded.
The other two generalist herbivores were tortoises, which
aren't very big players in the story, and, finally, leafcutter ants. 2
Leafcutter ants turned out to
be the most important of all of
these species because the
colonies are absolutely enormous. A single leafcutter-ant
colony would easily fill this
entire auditorium. They are big
structures with several entrance tunnels. The ants go up
into the trees, where they cut little discs of leaf tissue, then walk
them down the trunk and down into underground chambers that can
be as deep as five meters---that's sixteen or eighteen feet below the
ground.

Entrance mounds
at a leafcutter-ant
colony.

2. Source of photo: http://commons.wikimedia.org/wiki/File:Atta

cephalotes-%28Costa Rica%29_2.jpg. All other photographs courtesy of the
author.

8

INTERNATIONAL SOCIETY OF BARRISTERS QUARTERLY

On these little predator-free islands, the densities of leafcutter
ants increased a hundred times over their density on the mainland
just a few kilometers across the water. So the impact was enormous.
The leafcutters almost completely removed the understory
vegetation, including tree seedlings and vines. A scene on 'the
mainland in the presence of predators and low herbivore densities
looks like a normal forest-lots of green leaves, plenty of small stems
of regenerating seedlings and saplings and vines. A scene on one of
these little islands that has one hundred times the normal leafcutter
density was night to the mainland's day; it's drastically different.

Mainland: predators present

Island: predators absent

The stripping of vegetation wasn't limited to the understory. It was
also taking place in the canopy, where the leafcutter ants, aided I'm
sure by iguanas and howler monkeys, often defoliated entire crowns.
Even well into the growing season, when the trees should all have
been leafed out, they were stripped bare of any leaf tissue at all. The
upshot is that after about fifteen years of runaway herbivory on
these little islands, the forest was literally collapsing. The trees were
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dying, vines were dying, branches were breaking, and the dead
remains were falling in heaps on the ground. The whole ecosystem
was basically in a state of collapse with a consequent drastic
decrease in the diversity of plants and animals.
The little islands we studied in Lago Guri were once an integral
part of the Venezuelan mainland. They had the same fauna and flora,
with jaguars and Harpy eagles and tapirs and deer and all the other
animals now there. By damming up the river, fragments of the oncecontinuous forest were isolated. Fragments too small to sustain
predators but large enough to support prey went from a Type 3
down to a Type 2 system.
Now, Type 2 ecosystems (plants and herbivores without
predators) are very rare nowadays, though they might once have
been more common before people spread around the world,
introducing goats and cattle to almost every island in the ocean. One
natural Type 2 ecosystem that still survives is found on Christmas
Island in the Indian Ocean. Christmas Island, like other mid-oceanic
islands must have acquired its flora and fauna via seeds transported
in birds' crops and insects carried on the winds. Larger animals like
vertebrates have no means of reaching isolated islands, so are
absent. Unlike the islands of Lago Guri, which transitioned from a
Type 3 ecosystem when they were part of the mainland to a Type 2
after all carnivores died out, Christmas Island must have begun as a
Type 1 ecosystem (plants only). Necessarily, it had to develop a flora
before it could support herbivores, as must be true of any isolated
island.
But Christmas Island now has a herbivore that's unlike any
plant-eating creature you've ever thought much about: the red crab.
The red crab is a marvelous animal. It lives on Christmas Island at a
density of 1.3 million per square kilometer. (Yes, that's 1.3 million.)

10
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They are about as thick as you see in this picture:

On Christmas Island, the red crab is an herbivore without
predators, and it eats practically everything. They don't climb trees,
which is probably a good thing for the trees, for if they could, there
might not be any trees at all. They live on the ground in burrows and
they eat practically every seed, fruit, and leaf that falls.
Christmas Island belongs to Australia. It's a popular vacation
site for Australians, and by accident, a highly invasive ant with the
whimsical name of Yellow Crazy Ant, was introduced onto Christmas
Island. Its numbers exploded, probably because, like the leaf-cutter
ants of Lago Guri, it found itself without its normal enemies. The ant
population spread out of the harbor where it first established a
foothold and then began to spread across the island in a massive
wave. Swarms of hundreds of thousands per square meter spread
across the island--just like army ants. Hoards of ants would go down
into every red-crab hole, where they killed the crabs. The invasion
created a dynamic experiment: part of the island was occupied by
ants, while the rest of the island remained in its original state with
crabs and no ants. What was the consequence for the vegetation of
eliminating crabs?

WHAT IS NATURE?
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The picture on the
right tells the story: it is the
normal Christmas Island
with crabs. The crabs
consume everything that
falls from the canopy.

There is no leaf litter and very few seedlings and saplings-just
exposed, bare soil. In the understory there is only one species of
plant, a long-leafed, bromeliad-like, giant rosette. Behind the
advancing front of ants, everything changed because now all the
seeds that fall onto the ground are free to germinate, unleashing a
riot of young trees scrambling to be first into the canopy. The sideby-side pictures contrast in the same way as the earlier pictures
taken at Lago Guri did. In both examples, a denuded understory is
characteristic of a Type 2 condition. The difference is that the Type 2
condition at Lago Guri arose after the experimental removal of
predators, whereas on Christmas Island it must have arisen after
crabs invaded. Thus the outcome was similar whether the Type 2
state was derived from a Type 3 condition (Lago Guri) or from a
Type 1 condition (Christmas island), demonstrating that some
features of nature are predictable and repeatable.

12
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Finally, let me add a word about megafauna. They are almost
forgotten nowadays because the largest animals have disappeared
over practically all the earth except for a few shrinking parts of
Africa and southern Asia. Elephants are the most charismatic
megafauna and once occupied all the continents except Australia and
Antarctica. North America alone supported three types of elephants
(mammoths, mastodons, and gomphotheres), whereas today only
two types of elephants-Asian and African-survive globally.
Poaching is out of control in much of Africa and thousands are being
lost every year. Elephants are not only charismatic, they are
intelligent. And they are ecological game changers. Their impact on
the diversity of their habitats is so high that they are the controlling
factor in the balance of nature, even more than predators, in the
regions in which they survive. What a tragedy it would be to lose
them altogether.
Below is a scene in Krueger National Park in South Africa
where elephants had been actively feeding not long before.
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The picture above is a hillside in Botswana, which, as you can see,
supports a tall forest. It is bare of leaves because the picture was
taken in the dry season. There are plenty of elephants in this part of
Botswana; it's the physical situation that is the experiment, rather
than the presence or absence of a key herbivore. Elephants are much
more ponderous than we are when it comes to climbing hills, so they
prefer level ground. In the background there's a rather steep hill
bursting with slabs of rocks that are mostly standing on their edges,
making the ground a very hazardous place. Elephants aren't going to
forage here because the hill is steep and the footing between rocks
insecure. In contrast, in the foreground they have browsed the
dominant plant to a hedge-like condition. The plant is a tree in the
pea-family (a legume) with the African name of mopane. It is very
abundant in parts of southern Africa. If left alone it becomes a large
tree, but when it has been browsed, it resprouts a brush of fine twigs.
The capacity to resprout makes it relatively tolerant to repeated
browsing. The contrast is strong and convincing. Where elephants
are able to browse, the woody vegetation consists of a single,
tolerant species, mopane. No diversity here. But where elephants
fear to tread, there is a tall forest containing many species of trees

14
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and high diversity. You can understand just by looking at that picture
how megafauna have a controlling influence in keeping plant
diversity pretty low.
Here in North America, an ecological transition similar to that
observed on Lago Guri islands is happening on a huge scale. Here,
the dominant herbivore isn't ants or howler monkeys, but whitetailed deer. The density of white-tailed deer in some Eastern states is
similarly elevated to ten or twenty times the presumed density when
Europeans arrived. In the Shenandoah National Park, for example,

the deer population is around forty per square kilometer,
contrasting with the estimated pre-settlement density of around two
per square kilometer. At such elevated densities, what do deer do?
They do precisely what any starving animal would do. They eat
nearly everything in sight-preferred forage species as well as
species they normally abjure. But there is one plant that white-tailed
deer, even very hungry ones, won't eat-the hay-scented fern. It's
full of toxic chemicals, and they don't touch it. Consequently, hayscented fern and invasive species like garlic mustard are thriving
and replacing the profuse and beautiful spring wildflowers that once
graced forests throughout the East.
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It's a sad story for me because I happen to be a big fan of
Eastern wildflowers. Most of the plant diversity of the eastern
deciduous forest is in its wildflowers. Some of these natural
wildflower communities still exist, notably in the Great Smoky
Mountain National Park. Outside of the Great Smokies and a few
other parks, though, they're becoming extremely rare. The
widespread loss of our native wildflowers could be reversed, at least
in part, by controlling deer. The fact that we have so many deer
means that hunters aren't doing an adequate job of it. My view is that
we would have much healthier and more-natural ecosystems if we
restored predators to control the deer and other overabundant
species like raccoons. But of course predators are controversial, and
proposals to reestablish them run into strong political headwinds.
HUMANS

II
AND TROPHIC DOWNGRADING

We humans unintentionally restructure ecosystems through
what I call trophic downgrading. It happens all across the modern
industrial world and in much of the developing world. And it is a
game changer. In North America, for instance, the megafauna were
mostly eliminated before European man ever set foot on the
continent. As we colonized the land, we systematically depleted the
game and waged war with predators, eliminating any that appeared
to threaten our economic interests. By the early twentieth century,
wolves, grizzly bears, and mountain lions had been eliminated from
all but the most remote corners of our territory. Predator
elimination results in what ecologists call "herbivore release." The
hoards of white-tailed deer that that have invaded not just the
Shenendoah National Park, but the suburbs of most Eastern cities,
and that have devoured our vegetable and flower gardens are an
example. Unnaturally high numbers of deer are altering the
composition of forests over half the continent. Outbreaks of large
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herbivores are similarly impacting other parts of the industrialized
world. Friends of mine in England have deer in their backyard: an
introduced Asian species, the muntjack, as well as a deer native to
the UK, roe deer. In Japan, it's the sika deer that reach destructive
densities. In New Zealand, it is red deer. Deer populations explode
wherever there are no top carnivores and hunting laws limit harvest.
The worst impacts occur in parks and suburbs where it is illegal to
discharge firearms.
By persecuting predators in North America-wolves and
coyotes, for example-we eliminate the force that restrains
herbivores, deer in particular, from damaging vegetation. In effect,
we are converting our environment from a highly diverse Type 3
ecosystem to a very boring Type 2 system. It is painful to watch this
process degrade our forests. People tend not to be aware that this is
happening, because it happens slowly and because memories are
fallible. Allowing predators to resume their proper ecological roles in
suitably remote and lightly populated areas would initiate a recovery
process that could restore much, if not all, of the lost diversity.
Trophic Downgrading:
Stages in the Deconstruction of Nature
Stage
1. Loss of Megafauna
2. Predator Elimination
3. Overhunting of Herbivores

Consequences
Increase in fire, diversity
Herbivore release, major decline
in diversity
Descend to Type 1 ecosystem,
I collapse

Even more-extreme disruptions of the natural ecological order
are ubiquitous in the developing world, where protein-hungry
people are overhunting almost any animal larger than a rat (large
rats not excepted). The combination of predator persecution and the
overharvest of prey species is eliminating the biotic interactions that
maintain the stability of ecosystems. Domestic animals-cattle,
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goats, and others-replace wild animals at the herbivore level,
creating artificial Type 2 systems and greatly reducing natural
diversity. What emerges out of this is a monotony of tree plantations
and overgrazed pastures. One has to recognize that humans need to
obtain food, fuel, water, and other vital resources from the land, but
with continued population growth there seems to be no end in sight.
Is there anything we can do about it? Yes, there is.
III
CONCLUSION
So, we get to the bottom line here: How do we conserve
nature? Restoration of megafauna-megaherbivores-is impractical, though some people are proposing it. We really need the
carnivores, but carnivores are always inevitably, everywhere, in
conflict with people. That is the big challenge of conservation. How
do we retain intact, three-tiered ecosystems that require these top
predators like white sharks in the oceans or lions in Africa or wolves
in Yellowstone? How do we accommodate those in this increasingly
crowded and industrial world? That is the real challenge of conservation. The best way to do it is to have significantly large core areas
like Yellowstone, like Serengeti, where adequate populations of top
predators can survive. Ideally, these core areas would be connected
with "wildways"-wildlife corridors-so that there's genetic exchange.
Carnivores, cores, and connectivity: these are the key
buzzwords of effective conservation. Without them, nature collapses.
But by incorporating the "three Cs" into a larger vision of a future
world, both nature and humans can coexist. Wouldn't it be better for
the spring woods to be bursting with songbirds and native
wildflowers than to slowly decline into a monotony of hay-scented
ferns and invasive weeds? It's up to us to decide on the path we take.
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THE MISSION TO SAVE SHARKS *
Chris Fischer**
I
INTRODUCTION

My name is Chris Fisher, and I'm a Kentucky boy. I grew up in
Louisville, Kentucky, chasing small-mouth bass around the rivers
and creeks of Kentucky, and I never really dreamed they would lead
me to the ocean the way they have. What I have to say today is a little
bit about leadership, a little bit about pioneering research, and about
leveraging that in order to do a lot more than just pioneering
research. The best way to get that story across is just tell you our
story--my family's story-because they really shaped me.
I was exposed to leadership for the first time at our dinner
table at home. My father and mother were amazing people. When we
were kids, they started a small business in our garage making the
first self-serve soda machine. You know how every time you make a
Big Gulp, when you get ice from one spout and then you get a soda
on the side, or whenever you go to a hotel and press a button on a
machine to get ice dumped into a bucket? In 1980, there was none of
that stuff. By 1990, it was everywhere.
I went to school at Indiana University's business school, and
then I went over to the National University of Singapore because the
Asian market for soda machines was emerging at that time. I
managed our family's business there for about six years, and one day
I came home. I was twenty-nine years old. My parents and my
brothers said, It's over. They sold the business
first-generation
* Edited transcript of address delivered at the Annual Convention of the
International Society of Barristers, Punta Mita, Mexico, 12 March 2013.
** Founding Chairman, OCEARCH; CEO/Founder, Fischer Productions, Washington,

DC.
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business. So I had to look at myself and ask, What am I going to do
with myself? I went fishing.
I did go fishing for a little while. It wasn't going to be one of
those relaxing pursuits; that wasn't really our style anyway. Even
though we'd had a great success, it was back to the dinner table at
home with my mother and father. Does anyone in here know what
the biggest room in the world is? Of all the giant buildings we have in
the world? The Taj Mahal? The Vatican? The kitchen? No. The room
for improvement, right? So you're twenty-nine. You're feeling like a
hot shot. But Dad got me right back into the room for improvement:
"What are you going to do with yourself now?"
I went fishing, and I spent a lot of time on the water with my
wife and with my elder daughter Sarah when she'd just been born.
Basically, we set out on the water to spend a lot of time there. And
we did. We were living in Newport Beach, California, and we'd come
back from fishing, and I'd talk to people about the ocean and some of
the amazing things we saw and some of the not-so-amazing things
we saw. People were like, That's cool; whatever; let's go out. This
kind of threw me: You live on the ocean, I thought; you don't even
care. You're not even aware of what's going on.
II

FINDING AMISSION
I found my mission at that point. I decided I was going to start
a company called Fischer Productions, and I was going to just pour
the world's oceans into people's lives so they could develop their
own relationship with the ocean-so they could be aware of what
was going on in the oceans. I was going to see that people could
make sure the ocean was looked after from a common-sense,
centrist, data-driven kind of perspective. So much is dominated and
polarized by extremes-ven views on what to do, or not do, with
the oceans; and then nothing happens. And do you know what
happens on the ocean when nothing happens? The people who don't
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care about its future just come in and wipe it out. So we have to bring
people to the middle.
When I was in school, I started to get more involved in
conservation with Offshore Adventures.' I started trying to leverage
my capacity to influence the path forward for the ocean, and that
was good. Offshore Adventures was fine, and it was dominant in its
little niche. It was a brand that allowed me to reach all the people in
Miami, but it wasn't really helping me get the people in Manhattan.
And I knew, if we're going to affect global change, we need a global
brand, not just a domestic brand. So I started helping people who
studied the things that we were capturing.
A. Bridge Building
I started trying to build bridges between groups that don't
necessarily collaborate all the time, bringing world-class fisherman
together with world-class scientists, to explode the body of
knowledge forward. At one point, we were helping people who
studied marlin-sailfish. I was on the board of the Billfish
Foundation. One guy, a black-marlin guy I worked with in Panama,
also happened to be a shark guy. He came to me with a SPOT tag-a
Smart Position and Temperature tag. He said no one had ever been
able to put one of these on an ocean giant, and if we could, we could
solve what was for us the puzzle of these giants' lives. I thought,
Okay, cool. What's the big deal with the ocean's giants? Isn't this
black marlin a giant? And he says, No; it's the giant sharks, the great
balance keepers, the lions of the ocean. We don't understand their
lives, so we don't have any capacity to affect change and make sure
they have a bright, sustainable future. I'm like, So what's the big deal
about sharks? He says, Well, they're vulnerable-ikely to become
endangered-and if we lose our sharks, you're looking at total
1. OutdoorAdventures, a television series that ran on ESPN from 2002 through 2009,
"chronicl[ed] a life at sea-fishing, free-diving[J and conservation." National
Geographic Channel, Sharkmen, http://natgeotv.com/za/shark-men/biographies.
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ecosystem collapse. You think you're just removing the sharks, but in
reality, everything else below that tanks.
So I'm like, Man, I've got to become the next Jacques Cousteau.
I've got to become the greatest explorer of our time. I've got to
expand the brand, make it more global, be not just a fishing guy.
Different brand, right?
But the sharks had a perception problem. You know, the
movies, everything else. Sharks are bad. Sharks are evil. We all know
where this stuff comes from, but the reality is that up to 73 million
sharks a year are finned for a bowl of soup. A bowl of soup! I was
like, Wow-this is not passing the common-sense test here. We're
talking about a bowl of soup for the future of the ocean.
So I began to kind of try to dig into what was going on. A lot of
the problem was just unregulated high seas and commercial fishing,
especially in undeveloped countries where there is no real
enforcement. And the problem really is iconic in China, and in Asia
itself, where the middle class has become so massive that the desire
for this very high end, high-prestige bowl of soup has begun to
exceed the ocean's capacity to deliver it in a sustainable way. So
we're on a path toward no sharks. Well, a path toward no sharks is a
path toward a dead ocean.
B. Bigger Problem, Bigger Boat

I needed a bigger boat than we had at Offshore Adventures. I
needed a global-scale boat, a global asset. My dad used to talk about
the "opportunity bus." When I was a kid and we were sitting at the
dinner table, he goes, "Chris, every once in a while the opportunity
bus is going to come by, and it's going to open the door right in front
of you. You've got to decide if you're going to get on or not because it
may or may not come back around the block." So one day we were on
the old boat making Offshore Adventures, and we rolled into Los
Suefios, Costa Rica, doing our same normal thing. I'd been thinking
about how we were going to grow. How are we going to expand? We
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had maxed out our capacity with the OutdoorAdventures crew. There
was a boat floating in the Los Suefios harbor. It had a 45-foot gang
boat on it. It had a 30-foot center console; it had a tender. It was like,
Anywhere, anytime, with that thing. We could explore the most
remote fisheries-maybe finish what Zane Grey set out to do. But I
was like, Well, it's way beyond me. I couldn't afford any sort of asset
like that. I was hanging out in the dock there after we'd pulled in, and
somebody says, Hey, Chris-because everybody knew I was kind of
crazy. He said, Hey, Chris, I think that guy's ready to dump that boat
out there. And I said, Man, there's no way I can afford that boat. But I
thought, if somebody buys it where it's floating right there, they're
going to be able to buy it for maybe a third of what he's got in it.
So I went out and talked to the owner. He turned out to be a
great guy. His name is Frank Miles-a genius guy out of the
northwest, the Seattle area. He's from a gravel family. Seventh
generation. He had boats all over the world, and I bought that boat
on a handshake in a bay in Costa Rica. I went home and leveraged
everything I had to try to put a loan together. Somehow I got a note
for it, and we were on our way.
I didn't know what I was going to do with this boat. I just knew
we needed an asset to get to a new level. We needed something that
was going to push us rather than have us max out the equipment we
had.
C Television Versus the Mission: Shark Men to Shark Wranglers
I began to try to build more of a global-exploration brand for
our work, and we started dabbling with the sharks. That's when I
filmed Shark Men, which was on the National Geographic Channel for
three years. And that was key. It ran in 378 countries in 30
languages. I knew I could begin to leverage that film to affect
regional policy. And regional policy is critical because the fish don't
know where the borders are.
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Initially, National Geographic was a good place for us. I was
shocked to learn, though, that the National Geographic Channel isn't
mission-driven any more. I chose to go with it, though the Discovery
Channel tried to buy Shark Men, as well. But I said no, and I went to
National Geographic, thinking it would be with us on the mission.
But I was wrong. They're a TV station like any other station. They're
owned by Fox, which I didn't know when I did the deal.
Scene from Shark Men:
Crew: Now he's coming in! Stop, you guys! Let go! Slack, slack!
Off Offi
Narrator: When that lift goes into water,we're exposed.
Crew: Roll him over if you can. I'm just going to end it and not
know why I did. Startswimming, and everybody up!
Chris: What we can do it help the smartest people in the world
catch things they have no chance ofgetting without us.
I always hated that one liner at the end there, you know-"No
chance of getting without us." You can see the TV pushing, pushing
people for like, kids? I'm like, This is so cool, man. We've got the
science guys. We've got the fishing guys. We've got this thing going
on. Collaboration. Awesome. They're like, No. Can you say something like, "The sharks can't do it without you?" I started to see that
the TV thing and the mission thing were going to require some
compromises at times. It was the beginning of the TV thing, and I
was going to have to figure out how to transcend this TV attitude
because they're not really solely on the mission. They'd want me to
kick my captain in the face because it will rate.
The other problem with National Geographic was that the
whole documentary--everything--was clean. Everything was
supposed to be perfect all of the time. I'm like, This is not perfect,
man. This has never been done before. It's very hard. I wanted to
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make the experience of catching, tagging, and releasing sharks feel a
little bit more intense, a little bit more what it felt like to be there.
The point of the TV shows was that we had built up Fisher
Productions, and we had generated $20 million in revenue. The TV
network spent $10 million of it on research and the other $10
million to make the shows. So it was kind of an entrepreneurial way
to do public good, and that was really exciting.
There was more work to be done. Once we'd proved it'd been
possible, I wanted to try to increase our scale. We moved from
National Geographic to the History Channel, which is the numberone cable network-between number one and number three,
depending upon the week-and another global player, which
allowed us to expand our footprint. And the History Channel
executives were a little bit more on a mission. They love sharks.
But the History Channel told me one thing I didn't like that
kind of ended it for me. They said, You can't use the word
"conservation." I said, You can't use the word conservation?! But
that's what we're doing, man. Do you figure about 50,000 people will
turn the station off if you say conservation? So we made it a bit more
intense. We wanted to make it so you could feel what it was like to be
there. This is the opening of Shark Wranglers:
Narrator: On the other side of the world, in some of the most
treacherouswaters on Earth ...
Crew: Here we go. Hold on.
Narrator: . . . a team of American fisherman is stalking the

planet's most notorious killer, the great white shark. Their
mission...
Crew: Watch out, Chris!
Narrator:... hand catch, GPS-tag and track a record number of
greatwhites to decode the mystery of the predators'hunting and
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breeding grounds and how close they swim to shore. Risking it
all, these brave fisherman get closer to the sharks than anyone
else dares.
Crew: Go in, Brent! You're going in!
Narrator:Leapingfrom our world .. . into theirs.
Crew: Out of the water! Get out! Big swell, Brent, coming. Big
swell.
Narrator:They battleface to face, to save man from shark...
Crew: Okay, here goes the tail.
Narrator:.. . and sharkfrom man.

Crew: Pull it up! Pull it up. Holy [bleep].
Shark Wranglers was cool because I had just started to learn
that the more and more naked I get with it, the more I give away, the
more comes back, and the more effective we seem to be. I'd made a
commitment before we went down there to film Shark
Wranglers-to show the good, the bad, the ugly. We were going to
show everybody what it's like to explore in 2013, trying to do
something no one's ever done before. And you can see the intensity
levels. That's what it's like when you're out there. It's intense all the
time.
III
PURSUING THE MISSION

A. Guadalupe Island
We've caught, tagged, and released the largest fifteen (or so)
fish in history. Our work led to Amy, the largest fish ever captured
and released in the world. Why is Amy important? This is about a
4000-pound fish. Amy turned out to be the most important fish of
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her time because she led us to the holy grail of white shark
research-the east side of Guadalupe Island, right off of Baja--the
nursery. The nursery is the most vulnerable part of the sharks' lives,
and if we don't know where it is, we can't even protect them. Amy
showed the way. While the other white sharks eventually left to head
back towards the mating sites, Amy took a radical detour straight
into the Sea of Cortez. Her timing suggested she was ready to give
birth.
We proved it was possible-both to find the nursery and so,
we're hoping, to help protect it. I remember my fear in November,
heading out to Guadalupe. I remember looking at one of my captains
and saying, You know, I think I can hold it together for about ninety
days. If we don't pull this off, if I don't somehow package it and sell it
at National Geographic, I'll be broke by April first. I'll never forget the
fear of going out and having to try to do something that had never
been done before. There's no book on how to catch a 4000-pound
shark and let it go alive, how to keep it alive for fifteen minutes and
let the world's leading scientists get their hands on it before we let it
go. But you know, I went right back to the dinner table.
At the dinner table, my dad used to say things like, You know,
anything is possible. Anything's possible, one, if you don't care who
gets credit; two, if you don't get overwhelmed by the scale or the size
of the moment. An inch is a cinch and a yard is hard.
So I'm on my way out there. I'm like, An inch is a cinch; a yard
is hard. An inch is a cinch. A yard is hard. Just one step at a time.
Don't get overwhelmed by the moment. And we did that. We brought
collaborative people together. We tackled one thing at a time. We
didn't care who got credit. We were doing it for the sharks, for the
ocean, for our kids, for fishing for the future.
B. From Guadalupeto South Africa
South Africa was having big issues with sharks: all sorts of
attacks. There was a lack of understanding about what was going on
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with the sharks. I had learned from Guadalupe Island that research is
institutionally focus rather than resource-focused. So when I went
down to South Africa, I said, Here's the deal: we're going to fund
about $2.7-million-worth of research, but I want all the smart guys
and all the smart girls-I don't care what institutions they're
from-to max out our fifteen-minute window with this sixteen-foot
shark so we can explode the body of knowledge forward and leave
you with the data you need to manage your policy.
We're just enablers; we're explorers. We roll in, we build a
collaborative research team in that country, give them access they've
never had, allow them to explode the body of knowledge forward.
Then we leave them behind so they can help manage their own
resource.
C.Collaboration
We were building bridges across communities, which I'm sure
many of you have to do in your lives: you're trying to get people who
don't oftentimes collaborate to come together for a bigger purpose
beyond themselves to explode things forward. That's what we were
doing.
One of the things we had to do was redefine how research was
done. Again, in the past, this kind of research was more typically
institutionally focused. But because we were funding it, and I had
gotten burned in the Guadalupe thing, I decided that since we were
funding the work, everyone would sign an agreement. The data and
the concept of ownership and data-you need to completely separate
these, one from the other. The data is for the ocean; the data is for
our children. Because we are providing such a unique experience for
all these researchers-this is the one time in their lives they could
touch what they have been studying and to use the latest technology
to solve the puzzle of their lives. And they agreed. You can ask for a
lot if you're going to deliver that, and all we asked for was
collaboration.
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Narrator: What we're doing is solving puzzles to affect policy to
ensure the future of the ocean's giants. That takes the approach
to research to a whole new level-a giant, collaborative,
resource-focused approach ratherthan an individual-institution
approach.
Ground-breakingdata [is] rolling in. Forty samples from
each shark are being collected for fifteen different research
projects including thirty different researchers. We are going to
explode the body of knowledge forward here. Once they get that
data, we will come back with our nonprofit OCEARCH, and we
will then help them take that data and advocate for policy that
puts a permanentplan in place to ensure the future of the South
African Great White shark.
So we were able to build a collaborative environment there in
South Africa, which has redefined how we've approached the rest of
the world.
When I first went down there, I was like, Who's going to be the
one scientist who would break the mold in Africa? Sometimes it's
good if it's a young guy, you know, because whoever is the chief
scientist of this project in Africa is going to be the guy of his time. I
looked around and targeted this one guy and I approached him. It
was the typical thing. It was like, Oh man, I'm going to do all the
work, and the government guy is going to want his name on the
paper, and then this other guy is going to want his name on the
paper, and that's bull, man. There's no way I'm going to do all the
work and let him ... So I looked at the guy, and I went back to the
dinner table.
What did my dad have to say about these kinds of
people-people you think you must have, but maybe they're not
cooperating? This can apply to any business. My dad used to tell me
the story of the Indispensable Man-the guy you can't afford to lose
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because the whole thing won't work without him. My dad always
used to say, Show me the Indispensable Man, and I'll fire him.
I thought, Okay, I'm going to challenge this guy. I looked at him,
and I said, What about the sharks? What about the ocean? You and
your paper and your politics? And he got up, and he ran away. But he
came back about ten minutes later. He needed to realize there's no
such thing as the indispensable man, and once he did, he decided to
be a team player for the ocean and for the sharks.
So we were clearly making progress. As a matter of fact, the list
of many of people we brought together and supported in Africa was
a long one. Normally on a project like this, you know, you'd see just
two or three names.
D. Exploding the Rate of Learning
So, what about the rate of learning? It's one thing to pioneer
things, but the sooner we learn, the sooner we can effect change. By
bringing all these people together, by giving them this access to
previously unavailable data on the sharks, we're exploding the rate
of learning and the body of knowledge forward so we can affect
policy. What's the big deal with policy? Well, hey, we do what no
one's ever done before, and we learn all this stuff, then it just ends up
in a paper. What the hell did we do it all for, right? We have to push
it into the end zone. It's like going on a 99-yard drive and quitting.
Exploration in 2013 is totally different than it was in 1813. We must
put a permanent plan in place; we had to begin working on policy
issues.
When we heard that three great whites had been caught with a
longline off a beach in Tofo, Mozambique, we figured they were more
than likely the same sharks that were bringing millions of tourist
dollars into South Africa. They're globe-trotters: they move
thousands and thousands of miles. We thought that if we could show
the connection, we could help try to push for protection for the
sharks there in Mozambique, as well, where there'd been recent
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reports of illegal shark finning. That was another example of regional
policy, global brand, right? It doesn't do anything to protect the
sharks in South Africa when they swim on up to Mozambique, where
protecting the sharks wasn't even on the radar. But then, nine
months later, the South Africans are talking to the Mozambique and
Madagascar governments because a regional plan was required.
So to increase the rate of learning and to have the learning
affect policy, you must have data. It used to be, like, Well, it sounds
like it might be the same shark that go from Africa up to
Mozambique. Maybe we should talk about it. Well, no. We don't
really know. But now we do know, right?
How does leveraging policy and affecting change relate to TV?
Well, the TV channels asked us to do things that were way off
mission, like fight the fish because it increases ratings. You see the
derelict nature of television today. It's just going down this rabbit
hole of derelictness. You can't even watch anything with your kid
anymore. Still, we began to try, anyway, to move away, to affect
policy, to continue to push the ball forward.
E. Fishing: The GreatLeveler
In 2007, I was contacted by the White House to help promote
President George W. Bush's signing an Executive Order protecting
Red Drum and Striped Bass in US coastal waters. I was sitting there
in this little chair that must have been 500 years old outside the Oval
Office-a very uncomfortable, ancient chair. I don't know whose it
was, but it must have had a reason to be there. The door opens, and
out comes the President of Mexico, and the press, and Condi Rice,
Dick Cheney, and Laura Bush, and the door closes. And two seconds
later the door opens, and President Bush is like, Hey, Fish, come on
in! I'm like, Okay. This is the great thing about fishing, right? It's the
ultimate leveler. So we roll in there. I'd brought a poster of all the
amazing stuff we'd done here off Guadalupe in Mexico, and it's
curling on me. It's all curled up, and I'm trying to show it to him, and
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he's looking down at it, and I'm looking around, and the only empty
tabletop is the Resolute desk-Abraham Lincoln's desk. And I'm like,
There's no way I'm putting this thing up on the desk. And he's like,
Oh yes, throw it up there. So I put it up there, and he says, Will you
sign that for the Presidential Library? I'm like, Absolutely. It was
crazy-a moment I'll never forget. But, again, we had proven that we
could generate the funding, pioneer the method, get the paper
published, begin to affect the policy. We could take it from the
beginning all the way to the end.
We've been successful elsewhere in the world. We've been
hugely successful working with President Martinelli of Panama and
with the foreign longlining fleet and creating a real sustainable
domestic program.
III
MISSION MATCH: TRACKING & EDUCATION

Education is something I am passionate about because we talk
about pioneering new data to affect policy now, but how are we
going to create generational change so that kids grow up
understanding that sharks are the great balance keepers, the lions of
the ocean? If we lose the sharks, there is no robust path forward for
the ocean. If you get kids thinking that way from the beginning, it's
hugely, hugely powerful. How were we going to turn the kids onto it?
How were we going to do that? I went back to the whole nakedness
thing, giving it away. I was like, We need to allow the public to
participate, along with the PhDs, in tracking the sharks.
Chris: For the first time in the North Atlantic, we've been able to
put a real-time satellite tag on a white shark. In this case, it's
Jeanie. What happens with this tag is that any time she comes to
the surface, the tag transmits a ping to a satellite, which picks it
up, relays it back to us, and we can actually track her movements
on the shark tracker. So we taggedJeanie right off of Monomoy
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Island, Massachusetts,and we saw that she moved almost forty
miles south to an area we call Nantucket Shoals, which is just
east of Nantucket Island. I didn't know white sharks spent any
time on Nantucket Shoals, and here she is boom, right there.
That's the beauty of the new technology.
At first, the tracker was separate from the education-andspeaking part of our work. It used to be that somebody would do a
study in Cape Cod, and three years later a paper would be published,
and then they'd figure maybe we should go to Jacksonville. But using
the tracker speeded things up: We tagged the shark in September
and in February were on the next expedition in Jacksonville.
Then we figured how to use the tracker to be inclusive and get
more people interested, involved. We followed the track of Mary Lee,
a great white named after my mother. Mary Lee came down from
Cape Cod to Jacksonville. That's why we ended up in Jacksonville to
talk to the kids about the rate of learning. This is truly a
groundbreaking kind of thing here. It's hard for people to
understand, but that great white shark, that 3600-pound, 16-foot
fish went to Jacksonville. We believed the sharks were down there
because of the northern-right-whale calving season. So we went
down to check it out. But Mary Lee then went back up north and was
living in the high 30s-, 40-degree water, completely redefining the
physiological capability of the white shark and its navigation. These
sharks will range from Nova Scotian waters to immediately past
Bermuda. Quite frankly it looked from Mary Lee's track like she was
getting ready to swing into the Gulf, which would be mind-blowing
for a lot of people. But very, very inclusive, you know? These sharks
are ranging the world.
What we're trying to do is inspire the explorer and scientist in
every kid. So we're building a full K-12 curriculum around the
tracker, including science, technology, engineering, and math
(STEM). And we're giving it away to everyone so all the students can
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use it. They use the dynamic nature of the tracker. There's even an
app that you can download-the OCEARCH shark tracker-for free.
A. Selling Content

We've got all this stuff going on, but how do we create big
awareness, big-scale movement? Well, the charismatic nature of our
work fortunately draws a lot of press. So we go to the press, and we
give them content about our research and talk about it with them.
That gives us tremendous global reach. We tagged Lydia last Sunday
in Jacksonville. The tracker shows her bouncing around off the
Florida and Georgia coasts. But news of Lydia has gone around the
world since we tagged her last week, and that was very powerful.
Then there's the frequency of her exposure: the press continues to
stick with the story. It continues to stick with it and follow it.
Last fall, the History Channel did not renew Shark Wranglers.
This was the third time I thought I was going to lose my house. I had
the permits, and I was all set to go to Cape Cod, but the networks
wouldn't allow us to be inclusive: they thought the news stories
would scoop the series when it was aired about a year later. So I
couldn't bring the people out. I couldn't bring the global news media
out. Last year, in twenty hours of original content on the National
Geographic and History Channels, we did roughly 20 million
impressions about our work to try to inspire people. When the TV
networks wouldn't go to Cape Cod, I scraped together the last of the
money. I said screw it. I said, I'm going to solve the puzzle of Jaws. If I
lose everything, it's worth it. It's been a good ride. (I can't believe I
did that.)
So, anyway, we went there. We were able to be inclusive. I
invited the press. AP wanted to come. The New York Times, Wall
StreetJournal,ABC-they all came. They came, and we got one. We
caught Jeanie when they were there. I didn't know what was
happening, but sixty days after being inclusive in this way, we got 90
million global impressions. That was four-and-a-half times what we
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had done in six expeditions and two years of work to make twenty
hours of content. We did that in one expedition just by being
inclusive. I was like, Oh wow!-because all along I'd be sitting there
talking to these networks, and they'd be insisting, Content is king. I'd
be like, "Content is king; Content is king." What the hell does that
mean? It's like I've got the only content in the world. I do not feel like
the king.
So I suddenly realized, This is what they meant: You give it
away, people will watch, and then you monetize the scale, not the
content. What we did was I took Caterpillar. I took Costa, the
sunglass company. That helps us a lot, as do a few of our other
sponsors. I wore their stuff on the expedition, and when we sent the
video content to all those news stations, what do you think I did? I
made sure all of my brands were reflected properly within that
content. And instead of there being a logo at the end of a derelict TV
show-like a fight on the deck and then their logo-suddenly there
was a story in the news, or I was with Charlie Rose or whomever. It
was a story about pioneering research to create a more-sustainable
path for the future and educate our children, and the sponsors' logos
were intermixed throughout. It was this incredible, high-quality
impression for smart brands and for blue-chip brands.
I'm happy to say it worked. A few months later, Caterpillar
stepped up and funded nine expeditions over three years. Just
stroked a check and said, Chris, keep doing what you're doing. So we
are properly funded. We have transcended TV. We can be solely
mission focused.
B. Exploration in 2013

Mary Lee turned out to be the most famous shark in the world.
The reason a lot of this happened is because we pulled it off tagging
her off Cape Cod, and then people tracked her as she migrated up the
east coast from Jacksonville, which ignited a kind of frenzy along the
whole east coast. Anyhow, it was great. She was right on the
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beach-in fifteen feet of water--and there was no problem. So Mary
Lee led us to Jacksonville.
Our exploration has been about sharks and not about sharks.
It's been about exploring ways to explode knowledge forward, not
just to a community of scientists, but to a global community. It's been
about finding ways to fund exploration and affect policy. We had
been making and leveraging TV to create awareness. Then television
began to undermine the mission. So, once we became funded, I
started looking for another company. I said, You've got to fund:
we've still got to make films. But we've got to give them away. We got
to make the films, and we've got to give them away. Every day at the
end of the day on an expedition, we post a three-to-five-minute film
so that everyone in the world can feel like what it's like to be on that
expedition. 2 Then, when a shark gets released, what do people do?
They go right to the global shark tracker, and they can track the
shark. And when the kids show up at school, what do they do? They
open up their math books, and they're on the shark tracker, and
they're calculating how fast Mary Lee had to swim to get from
Charleston to Jacksonville in three days. So we're integrating all
these multiple platforms, and it's all happening because we're giving
it away.
In one of those films that came off the boat just a couple of days
ago, we showed the capture, testing, tagging, and release of the first
great white shark in history to be tagged off Florida. She was a
fourteen-foot great white named Lydia Moss. Her namesake is the
founder of Bradley, a university in Peoria, Illinois. A wonderful friend
of Caterpillar, Lydia. So another historic moment, there, off of
Jacksonville.
We have three major partners, expeditions, videos, and
Landry's is writing our full educational curriculum so we can give it
away. So it's amazing how it's evolved, and all of it really comes back

2. The films are available on the OCEARCH page: http://www.ocearch.org/.
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to exploration's being alive and well in 2013. A lot of people don't
understand that you can still explore today. There's much to be
discovered, especially on the ocean. We've executed sixteen
expeditions since 2007, most of which had a specific base:
Guadalupe, which is in Mexico off Baja; Central America; Africa; Cape
Cod. We'll be in Brazil later this year, and then through the canal to
the Galapagos. And it's really all made possible by Caterpillar. They
ask for nothing. They ask for nothing. It's an amazing thing what
they're doing. It's part of just their sustainability commitment to the
future of the planet.
Here one last video, from Jacksonville. TV would never have let
us do this.
Chris:Hey, guys. How areyou? Hi.
Teacher: Raise your hand ifyou have any idea who's here today.
Natalie, who's here today?
Natalie: The barefootguy and Mr. Fisher.And OCEARCH!
Teacher: OCEARCH is here. Let's give them a round of applause.
Chris: Good morning, everybody.
Kids: Good morning.
Chris: You all are a very well behaved class. My name is Chris
Fischer,and how cool is your teacher? She got us to come in and
talk to you guys.... Well, so, does anybody know why we catch
the sharks?
Kid's voice: Becauseyou have to know what's wrong with it?
Chris: We have to understand their lives to protect theirfuture,
right? Does anybody in here know why sharks are important?
What do they help us do in the ocean, sharks?

38

INTERNATIONAL SOCIETY OF BARRISTERS QUARTERLY

Kid's voice: They kill mammals.
Chris: Well, yes, they do. Sharks are the balance-keepers of the
ocean. Sharks are like the lion of the ocean. We need to make
sure they have a healthyfuture so that the ocean has a healthy
future. We work with some of the best scientists in the world
trying to give them a chance to get their hands on these big
sharks so they can learn about the sharks' lives, and we have this
special ship that takes us around the earth. This is called the
OCEARCH. You see, here're the guys. Here's the ship in the
background.Here're the big sharks we catch.
Kid: Why do you name them?
Chris: Why do we name the sharks?
Juan: To give them an identity, so you can know who they are
when you track them. Say you like Mary Lee. If we didn'tgive her
a name, she wouldjust be a shark like any other shark. Give them
a name and you've given them an identity, andyou know which
one you're looking for. It's easierfor you to find them on the
tracker.
Chris: Haveyou evergotten to name one,]uan?
Juan: I named a couple sharks.I named one after my mother and
one after my brother.
Kid's voice: What isyourfavoriteshark, and why?
Chris: Well, my favorite shark has to be Mary Lee because it's
named after my mom.
Kid's voice: How many sharks haveyou tagged?
Chris: We've tagged about 100 sharks. We've tagged about 70
greatwhite sharks-lotsof different types.
Kid's voice: Have you ever had a shark die?
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Chris: This is a great question. We have had a shark die. We had
a shark in Africa die. A small shark. One of the things we always
ask ourselves is, What are we trying to learn?What is it worth to
learn it? We're out trying to do something that's never been done
before, and of all the sharks we've worked with, we had one
small shark that didn't make it. When the scientists analyzed its
blood, that shark ended up having some other health issues. But
the point was that we all had to sit down and have a grownup
discussion and ask, What are we trying to learn? Is what we're
learning worth it if we're going to have the odd shark have a
problem?
Voice: What harm comes to the shark when the tag gets
attached?
OCEARCH voice: Very little. It's kind of like when people get their
ears pierced, and it's just a little hole that you make. It's mostly
cartilage there, so they don't feel very much. And, also, sharks
are really tough. Throughout their daily life, they bite each other
sometimes-when they're feeding or during mating. So the
tagging process is really nothing compared to what they go
through in their daily life.
Kid's voice: What is the purposeof doing all this investigation?
Chris: Well, that's a very grownup question. The purpose of doing
all this investigation is to solve the puzzle of the white shark's
life. Find out where the sharks are breeding, where they're giving
birth. This is so we can affect the way we manage the ocean, to
make sure the sharks have a brightfuture so thatyou get to see
them when you're grown up andyour kids will, too. Why do we
need to make sure there are lots ofsharks in the ocean? Because
they are...
Kids' voices: The balance keepers.

40

INTERNATIONAL SOCIETY OF BARRISTERS QUARTERLY

Chris: The balance keepers. They are the lion of the ocean. They
are greatbalance keepers, so we need lots of sharks in the ocean
if there's going to be lots offish in the ocean ....
It's really all about the kids. But you know, anything is possible
as long as you don't care who gets credit, and you just give it away. I
mean, from a Kentucky boy back in Louisville chasing small-mouth
bass around to leading expeditions around the world, I never, ever
dreamed this was possible. But you know, an inch is a cinch. A yard is
hard, and as long as you don't care who gets credit, anything is
possible.
QUESTIONS & ANSWERS

Q:

Are you worried that if you identify the sharks' breeding

grounds that those taking them illegally would go there and take the
sharks out of that area?
A: No, because when we identify those areas, there's
immediate attention put there, basically, and for the most part those
places are coastal. We're finding places like southern California is a
white shark nursery. The number of white sharks in California is
exploding because California banned the inshore gillnet back in 1990
to save the white seabass. Unbeknownst to the regulators, by
banning the gillnets, they were preventing the by-kill of the baby
white sharks that were getting swept into the nets.
Q: So, Chris, we have a little place on Amelia Island off of
Jacksonville, and my grandchildren swim in the ocean in there. I'm
wondering, Just how concerned do I have to be about that?
A: You know, not at all. I think one important thing for
everyone to realize when you look at Mary Lee's track is that, first,
they've always been there. It's just that we know that now for the
first time. So nothing's changed. You should feel enlightened rather
than afraid. But, second, when you look at Mary Lee's track in
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particular, it's a perfect example of seeing an actual track of a
massive white shark migration moving up the entire eastern sea
board. There were no crazy news stories that week, and they've been
doing it for 400 million years. We just now know for the first time.

Q: How do you get the shark into that cradle? And what are
those orange balls? What do they do?
A: Okay. Nice fishing question. When we started out on this
journey, no one had ever figured out how to capture a white shark.
We had this lift on the side of our ship, but how were we going to get
the shark into the cradle? The first sharks we caught kept wanting to
dive under the cradle, and they would just destroy a 3 to 4000pound cable. This is the power of bringing world-class fishermen
together: they know their craft even going back to the fundamental
stuff. Fishermen used to use buoys to fight fish and raise them to the
surface. They'd find a fish and clip a buoy on it, take a break, and let
the fish rest for awhile. Then they would fight it and bring it up and
click a buoy on it. Eventually they would pin the fish to the surface of
the ocean by using buoys, which prevented it from diving, so you
didn't have to fight it again. We figured that we had to put something
on the chain down near the hook to prevent the buoys from sliding
back up the chain, and it came down to a butter knife. We went up
into the galley and we grabbed a butter knife and attached it to the
chain. When we sent a buoy down the line, it would slide over and
past the butter knife, but if it started to slide back up, the butter knife
turned sideways and held the buoy there. So then we could just send
more and more flotation down and pin the white shark to the surface
of the ocean, then walk it into the cradle, and it couldn't try to go
under.
Q:

Do you actually use a hook?
A: Oh yes.
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Q: Abait hook?
A: In the very beginning, the sharks destroyed the largest
hooks made in the world. Another one of the partners who's worked
with me over the years-Mustad's, the largest hook company in the
world-spent about $250,000 dollars and designed the first proper,
barbless, circle hook sized so we could capture these sharks. A circle
hook is made so it captures the shark just in the corner of the mouth.
We put a buoy on the top of the hook so there's nothing else for the
shark to take after its taken the bait. It's this versus fishing deeper or
not actually totally controlling that bite and maybe having more a
more-negative impact on the fish.

Q: Chris, is your work having an impact on the appetite for
shark-fin soup?
A: Yes. There've been some reports over the past year that the
demand for shark-fin soup in Asia plummeted over fifty percent in
2012. The reports came out from WildAid. They do a lot of work with
this, and the awareness level has skyrocketed. I find it hard to
believe we've had that much impact. Either of two things are
happening: Either the data is skewed, though, yes, it's going down; or
they can't find any more sharks to catch. So we need more data.
Q: Chris, what's the best color for the bottom of my surfboard?
A: You know, unfortunately, it's more of a silhouette thing. But
surfers have been in the water with sharks forever. There's no
reason to be concerned. Go out and enjoy the ocean. It's more
dangerous to drive down there on the highway than to go surfing.
Don't hang out in the parking lot. You're more likely to be struck by
lightening twice than bit by a shark.

Q: Chris, is there a target number of sharks you're trying to get
to and tag? And what's the plan for when the technology or the
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tracking device runs out: are you going to go back and re-tag the
same sharks or just let them go on?
A: The science teams drive all that: What are we trying to
learn? What's the sample size we need to get a paper published so
that I can leverage my brand to affect policy? In a worse-case
scenario, we've got only six sharks. The scientists would like to see at
least double that so you have a large enough of a sample size to draw
some reasonable statistical conclusion. As for the tags, the sharks
kind of shed them after a while.
Q: So do you want to go back and re-tag the same ones or just
let them go?
A: Here's what happens: The sharks show up in these
aggregation sites in a few places around the world for a few months.
There'll be all these mature animals in those spots. Then they would
leave, and nobody knew where they coming from to get there or
where they were going, so as to get to those places. Nobody knew
where they were going, and nobody knew what they were doing
when they were there. We found out that the white sharks come and
go from the breeding aggregation every year and the female sharks
come every other year. The gestation period of a female, mature
white shark is eighteen months. So if you can identify the breeding
site, and you can track a female white shark for two years, she will
lead you to the holy grail, the nursery. Once you identify that oneyear migration of the male and the two-year migration of the female
and you get that across a big enough sample size, the information
really starts to repeat itself. One of the great things about this is, if
you go in and you execute it right, you really need to be there only
one time, tag a big enough sample size, and then let the scientists
work for a number of years. Then you see what questions that work
leads to, to determine if you need to come back. That's not something
you need to keep doing all the time.
The tags themselves last about five years. My biggest single
challenge is biofouling-stuff growing on the tags. I'm experimenting
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with the latest kind of biofouling stuff because I have tag
performance and battery power that can outlast our capacity to keep
the thing free from biofouling. Imagine spending $2 to $3 million a
year to pioneer this research, and it all comes down to a $1500 tag
with a $200 paint job. That's our single biggest challenge right now.

Q: Real fishing question:

How do you find the sharks?
A: Well, we go to places where folks know the sharks
aggregate; they know they're there, but they don't know why.
There's Guadalupe Island and several places in South Africa and in
Australia. We knew Jacksonville was going to be the single biggest
challenge we'd ever faced because it's not an aggregation site. We
believe Cape Cod is a breeding site.

Q: How? By GPS or ...

?
A: Well, Mary Lee led us to the area, and then we looked at the
whale-shark data. One of the things we've learned is how to fish
around the world for white sharks, and we're really starting to
gather a lot of experience. Everyone in Jacksonville said, It's offshore,
offshore, offshore, offshore; but we knew it was at the river mouth,
and we went in there and found two in three days.

Q: What's next for Chris Fisher?
A: You know, we've really evolved. We're really focused on
education right now, and on going into the community in advance,
and meeting with the community leaders, the educators, the
different communities that use the ocean. We're building a massive
educational program in Jacksonville. We'll be in Cape Cod during the
month of August. My brother is the Mayor of Louisville, Kentucky,
and I was watching him one day on a video clip my sister sent me.
My brother's trying to make Louisville the most compassionate city
in the world. On the clip he was saying the Dalai Lama was coming to
town, and the community was preparing for him to arrive. I was like,
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Wow, I need to follow my brother's model of stirring up enthusiasm
for a mission. I used to focus just on the ocean plan for the
expedition, but now there's a whole ground game to get the kids
following the tracker before we go there, so the kids are already in
tune with what we're doing. Then we meet with all the school
children, meet with the community leaders, meet with the surfers,
meet with the guys who like to fly planes for fun, to try to harness
the energy of the whole community to increase our odds for success,
maximize the opportunity for the community. So it's transitioning
from what it used to be: just us on a boat. Jacksonville was so
welcoming to us .... It's clear that when you engage the community,

they're all involved in trying to make this groundbreaking thing
happen. Then they're a part of that success and they care more. Then
maybe the schools raise money for one tag, and you name a shark
after that school or that town. Then they're invested, and then maybe
this school who're following their shark presents to that school
who's following theirs, and the others do. So now it's really evolving
into a much more of a ground game. Of course we've still got to get it
done on the water. But it's changing a lot; we're getting a lot of
traction right now.
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WHAT IS THE ANTHROPOCENE,
AND WHAT DOES IT HAVE TO DO WITH CONSERVATION?*
Joan Ames Magat, PhD, ID*
A century has elapsed since the invention of the steam engine, and we
are only just beginning to feel the depths of the shock it gave us.... In
thousandsofyears, when, seen from the distance,only the broad lines
of the present age will still be visible, our wars and our revolutions will
count for little, even supposing they are remembered at all; but the
steam engine, and the procession of inventions of every kind that
accompanied it, will perhaps be spoken of as we speak of the bronze or
of the chipped stone of pre-historic times: it will serve to define an
age.'
Henri Bergson, 1907
I
"Anthropocene" is a coinage intended to designate a shift from
the Holocene geological age into a new, anthropocentric one, a shift
for which human activity is "largely responsible," and an era in
which "humankind has become a global geological force in its own
right."2 Those who coined the term, Nobel laureate Paul J.Cruzen and
* This is a summary and overview of a debate among conservationists about which
Dr. Terborgh spoke briefly at Punta Mita, Mexico. Because the questions debated
reach widely beyond the conservationist community, I thought it might be helpful to
summarize the controversy (and, modestly, in footnotes, some of its history). The
debate is as much an ethical as a scientific one, so the response that follows this
overview-written by a philosopher-is included for the understanding it
contributes from that perspective. Joan Magat
" Associate Editor, International Society of Barristers Quarterly, Senior Lecturing
Fellow, Duke University School of Law, Durham, NC.
1. Henri Bergson, The Creative Evolution (Arthur Mitchell, trans.) 138 (1911),
electronic text available at https://archive.org/stream/creativeevolulst00berguoft
#page/138/mode/2up/search/steam+engine.
2. Will Steffan et al., The Anthropocene: Conceptual and HistoricalPerspectives,Phil.
Trans. R. Soc. (Feb. 2, 2011) 842, 843, http://biospherology.com/PDF/Phil Trans_R
SocA.2011_Steffen.pdf. The notion of a new geologic age bearing the stamp of man
had long preceded Crutzen and Stoermer's coinage. It appeared in the late 19th- and
early 20th-century writings of a handful of European scientist-philosophers who
distinguished what they called the "biosphere"-regions of the earth inhabited by
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Eugene Stoermer, described the era's inception as being, "somewhat
arbitrar[il]y," the end of the eighteenth century--the Industrial
Revolution-when "the global effects of human activities [became]
clearly noticeable."3 Of course, true to its being a coinage,
"anthropocene" describes a state of affairs that had long preceded
the moment of its invention: man's interaction with and effect on the
natural world began when hominids first wielded stone tools and
ignited fires.4
organisms-from the "nobsphere," or the anthropogenic transformation of the
biosphere: Henri Bergman (France) and geologist Eduard Suess (Austria) and, later,
Russian geochemist and naturalist Vladimir Vernadsky, French philosopher and
professor of geology Pierre Teilhard de Chardin, and mathematician-philosopher
Edouard Le Roy. See id. at 843-45.
3. The most notable effects were the increased accumulation of greenhouse gases
(carbon dioxide and methane), as revealed later in glacial ice core samples. Paul J.
Crutzen & Eugene F. Stoermer, The "Anthropocene," GLOBAL CHANGE NEWSLETTER 17
(May 2000), availableat http://www.igbp.net/download/18.316fl8321323470177
580001401/NL41.pdf.
The level of greenhouse gases was, and has been, just one indication of man's
imprint:
[G]eologically significant conditions and processes ... profoundly
altered by human activities . . . include changes in[ erosion and
sediment transport associated with a variety of anthropogenic
processes, including colonisation, agriculture, urbanization[,] and
global warming[;] [changes in] the chemical composition of the
atmosphere, oceans and soils, with significant anthropogenic
perturbations of the cycles of elements such as carbon, nitrogen,
phosphorus and various metals[;] [changes in] environmental
conditions generated by these perturbations ... includ[ing] global
warming, ocean acidification[,] and spreading oceanic "dead
zones"[;] [and changes in] the biosphere both on land and in the
sea, as a result of habitat loss, predation, [and] species invasions .
Subcommission on Quaternary Stratigraphy, Working Group on the "Anthropocene,"
What is the "Anthropocene"?-Current Definition and Status, http://Quaternary.
stratigraphy.org/workinggroups/anthropocene/.
4. See Steffan et al., supra n. 2, at 845-47. Steffan traces man's effect on nature from
these hominids to the continued use of coal from the Song dynasty in China (9601279) and England (1600s) to the Industrial Revolution. At that point, "the
discovery and exploitation of fossil fuels shattered [an energy] bottleneck" that had
constrained the growth in human activity and population in the preceding
agricultural age, id.at 848.
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More pertinent to what "anthropocene" means for conservation, though, is the duality it implies about man's attitude toward
nature: Does anthropocene mean anthropocentric, whereby man's
role in the natural scheme is seen as godlike-dominant and
controlling? To what extent should we accept, and to what extent
should we try to modulate, the effects-whether immediately or
ultimately beneficial or deleterious-of man's activities on the rest of
the natural world? If man's hand is on the tiller, which of earth's
waters do we treat as navigable? And to what extent do we accept
responsibility for what lies in the boat's wake? To what extent does
"anthropocene" imply hubris; to what extent does it imply
stewardship?
II
WHAT IS CONSERVATION BIOLOGY?

The navigable-waters question is apparent in the different
objectives of conservationists and natural-resource scientists, a
distinction we all accept for what each does to protect the coves and
the reefs yet allow some fishing there. But so we should: we've lived
with the distinction for a long time. In the nineteenth century, a
distinction was articulated between "conservation,"-the wise and
efficient use of nature's resourcess-and "preservation"-the

But where to plant the "golden spike"-a marker in time-for the end of the
Holocene and the beginning of the putative Anthropocene is the subject of much
debate. Some argue it began over 60,000 years ago, when humans began dispersing
from Africa and engaged in "large-scale hunting, burning vegetation, and cutting
down forests." Richard A. Kerr, ArchaelologistsSay the 'Anthropocene'Is Here-ButIt
Began Long Ago, 340 SCIENCE 261 (April 2013). Others point to humans' role in the
extinctions of the megafauna or the beginnings of agriculture (11,500 years ago)
(though this is the "golden spike" for the Holocene). Id.
S. This was the vocabulary and philosophy of Gifford Pinchot, first chief of the
United States Forestry Service: "The first principle of conservation is development,
the use of the natural resources now existing on this continent for the benefit of the
people who live here now." GIFFORD PINCHOT, THE FIGHT FOR CONSERVATION (1910), ch.

IV.
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isolation and protection of natural places, such as that proselytized
by John Muir.6 The same dichotomy characterizes the different
philosophies in managing federal lands designated National Parks
and National Forests (which are "conserved," or utilized) and those
designated National Wilderness Areas (which are "preserved").7
In current parlance, the "nonuse" pole is called conservation
biology. Conservation biology "addresses the biology of species,
communities, and ecosystems that are perturbed"; "[i]ts goal is to
provide principles and tools for preserving biological diversity."8 A
science whose objective is to preserve diversity is also, implicitly,
"the science of preventing extinction."9 The "use" pole is occupied by
6. For example, "Few are altogether deaf to the preaching of pine trees. Their
sermons on the mountains go to our hearts; and if people in general could be got
into the woods, even for once, to hear the trees speak for themselves, all difficulties
in the way of forest preservation would vanish." John Muir, "The National Parks and
Forest Reservations," Speech at the Proceedings of the Meeting of the Sierra Club
(Nov. 23, 1895), in SIERRA CLUB BULL. Jan. 1896, at 282-83.
7. The express policy of the Wilderness Act of 1964 is to protect from people and to
preserve for their progeny areas "where the earth and its community of life are
untrammeled by man, where man himself is a visitor who does not remain." 16
U.S.C. § 1131 (c). This policy is to be effected, in part, by "assur[ing] that an
increasing population, accompanied by expanding settlement and growing
mechanization, does not occupy and modify all areas within the United States and its
possessions, leaving no lands designated for preservation and protection in their
natural condition." 16 U.S.C. § 1131 (a). The "primeval," if not pristine, quality of
these lands is a requisite: lands to be thus preserved are those
area[s] of undeveloped Federal land retaining its primeval character and
influence, without permanent improvements or human habitation, which
is protected and managed so as to preserve its natural conditions and
which (1) generally appears to have been affected primarily by the forces
of nature, with the imprint of man's work substantially unnoticeable; (2)
has outstanding opportunities for solitude or a primitive and unconfined
type of recreation; (3) has at least five thousand acres of land or is of
sufficient size as to make practicable its preservation and use in an
unimpaired condition; and (4) may also contain ecological, geological, or
other features of scientific, educational, scenic, or historical value.
16 U.S.C. § 1131 (c).
8. Michael E. Sould, What Is Conservation Biology? 35 BIOSCIENCE 727, 727 (Dec.
1985).
9. Comment from John Terborgh (12 May 2014) (on file with author).
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natural-resource fields--"especially biology, forestry, wildlife
management"; these are distinguished by "the dominance of
utilitarian, economic objectives." Though natural-resource scientists
"honor ... the intrinsic value of nature and the environmental ethic
that such respect implies,10 their attention is on enhancing the
nature's commercial and recreational uses for humans. "The
emphasis is on our natural resources.""
But this is a dichotemy whose differences coexist, even share
common turf, peacefully. In his 1985 article, "What is Conservation
Biology," Michael Sould describes a field in which natural-resources
disciplines (biology, forestry, wildlife management, etc.) and social
sciences (disciplines that study human behaviors) overlap. Under the
aegis "Conservation Biology" lies a spectrum of disciplines
concerned with protecting and preserving the natural environment
as well as disciplines concerned with human welfare: Environmental
Monitoring, Hazard Evaluation, Ecophilosophy, Historical
Biogeography, Island Biogeography, Veterinary Medicine, Genetics,
Physiology, Population Biology, Natural Resources, and Social
Sciences. The scheme is nothing if not holistic: the biological and
social sciences are interdependent. "For example," Soul6 writes, "any
recommendations about the location and size of national parks
should consider the impact of the park on indigenous peoples and
their cultures, on the local economy, and on opportunity costs such
as forfeited logging profits."12
Nonetheless, disciplines that study humans and human
behavior are far from the foreground of Soul6's vision. The starting
point in articulating a mission for conservation has been, and
necessarily still is, responding to the messes man has
made-responding to "forces," predominately if not altogether
human, "that weaken the biological infrastructure on which society
10. See id. at 728, citing
11. Id.
12. Id.

ALDO LEOPOLD, A SAND COUNTY ALMANAC (1949).
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depends and from which it derives much of its spiritual, aesthetic,
and intellectual life."13 The tone that characterized such early icons
of conservation literature as Rachel Carson's Silent Spring has shifted
from alarm and bleak prophesy to a curative pragmatism in the form
of legal and regulatory rules.14 But conservation biology is still a
"crisis discipline," for the crises persist: "the current frenzy of
environmental degradation is unprecedented, with deforestation,
desertification, and destruction of wetlands and coral reefs occurring
at rates rivaling the major catastrophes in the fossil record and
threatening to eliminate most tropical forests and millions of species
in our lifetimes."' 5
Crises disciplines require "one [to] act before knowing all the
facts." Yet act one must The resources available are science and art,
information and intuition.16 Crisis management does not typically
reveal its ideological footing, but when an unfamiliar crisis arises, an
ideological footing is exactly what is needed. Soul6 offers such a
footing-a framework of "assumptions about the structure and
function of natural systems and the role of humans in nature."' 7
These assumptions-"postulates"--express empirical observations
13. Id. at 733.
14. Preventative measures such as those now mandated by federal agencies are not
just a twentieth-century phenomenon.
[T]he earliest and most effective efforts to maintain species of
wildlife were ... legal and ethical restrictions on overharvest of
game animals ... first adopted in the early seventeenth century[,]
cover[ing] entire jurisdictions, colonies, and eventually states....
By the mid-1830s, George Perkins Marsh was espousing the
importance of preserving timber and other kinds of ground cover
to avoid the loss of topsoil. Published in 1861, his volume, Man
and Nature, laid out the practical reasons for restraint in the
exploitation of renewable resources.
Chris Madson, A Cracked View of Conservation, THE LAND ETHIC (May 6, 2014),
http://www.thelandethic.com/.
15. Id.
16. See id. at 727.
17. Id.
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and presumed values that might serve conservation's objective of
protecting entire communities and ecosystems.18
Four of these assumptions Sould termed "functional"
postulates. These are "based partly on evidence, partly on theory,
and partly on intuition" and suggest "rules for action."' 9
Evolution: "Many of the species that constitute natural
communities are the products of coevolutionary processes."20
The plan for action implied is that conservationists strive to
save all species in any one community. Species that coevolve
are interdependent; many are highly specialized. So any
threat to a host will affect any number of species dependent
on their survival; the extinction of a "keystone species" will
lead to the extinction of others. Yet introducing exotic
species, whether plant or animal, into a natural community
can upset the evolutionary balance and reduce diversity. 21
Spatial or Temporal Scale: "Many, if not all, ecological
processes have thresholds below and above which they become
discontinuous, chaotic, or suspended."22 Because "the
temporal continuity of habitats and successional stages
depends on size" and because "outbursts reduce diversity,"
conservation reserves designed to protect communities of
species must be sufficiently large. "Survival rates of species
are proportional to reserve size."23
Population Scale: "Genetic and demographic processes have
thresholds below which nonadaptive, random forces begin to
18. Id.

19. Id. at 729.
20.
21.
22.
23.

Id.
Id.
Id.
Id.
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prevail over adaptive, deterministic forces within
populations."24 The probability of a local population's
survival is a positive function of its size; likewise genetic
diversity depends on population size.
Large or Rare Organisms: "Nature reserves are inherently
disequilibrialfor large, rare organisms."2 5 For some animals,
such as elephants, species diversity must be artificially
maintained because, in their natural habitats, colonization
from outside sources is unlikely when the reserve is isolated
(like islands) or too small to keep those large animals
isolated over time. In either case, the gene pool is too
restricted to avoid inbreeding ("with deleterious
consequences" 26) and ensure speciation-the evolution of a
species. Rare plants are similarly affected: because they are
spottily distributed, they will tend to be absent in small
preserves.
Soul6's other four postulates are "normative"-"value
statements" that support "an ethic of appropriate attitudes toward
other forms of life"; "[t]hey provide standards by which our actions
can be measured." Unlike the functional postulates, these "cannot be
tested or proven"; one adopts them wherever they appear "somehow
valid or appropriate." 27
"Diversity of organisms is good." A corollary: "[U]ntimely
extinction of populations and species is bad"--not rare,
24. Id. at 730.
25. Id.
26. For example, "[t]he Florida panther came very close to extinction about fifteen
years ago as a consequence of inbreeding depression-until the Fish & Wildlife
Service imported and released eight Texas males to breed with the Florida females.
The population began to rebound almost immediately." Comment from John
Terborgh (12 May 2014) (on file with author).
27. Id. at 730.
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natural extinctions, which do not reduce biological diversity
(being offset by speciation), but those like the hundreds of
vertebrate extinctions that have occurred during the last few
centuries, "few, if any, [of which] have been natural."28
"Ecological complexity is good."29 Nature is preferential to
artifice; wilderness is preferential to gardens. Seeing wild
and free creatures and enjoying a variety of landscapes and
vistas is preferable to visiting botanical gardens, aquaria, and
zoos.
"Evolution is good." "Assuming that life itself is good," so is
evolution. "Life itself owes its existence and present diversity
to the evolutionary process. Evolution is the machine, and
life is its product." The implicit "ethical imperative [is] to
provide for the continuation of evolutionary processes in as
many undisturbed natural habitats as possible."3 o
"Biotic diversity has intrinsic value."31 Apart from any
utilitarian value, nonhuman species have value in
themselves. Inherent in this postulate is the question
whether "intrinsic value impl[ies] egalitarianism and equal
rights among species," though Sould suggests "[a] more
profitable discussion" would be about what rules to use
when the interests of two or more species conflict.32
Scientists in fields that contribute to conservation have found
Soul6's postulates, whether functional or normative, to reflect the
reality of their own experience and beliefs about nature. But a little
28. Id.

29. Id. at 731.
30. Id.
31. Id.
32. Id. at 732.
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more than a quarter century since their publication, another
scientist has offered an alternative vision. Its most distinguishing
characteristic is that it embraces the notion of the anthropocene.
III
WHAT ISCONSERVATION SCIENCE?
Prompted by "the changed global context for conservation"
made apparent over the twenty-six years since Soul6's article, Peter

Kareiva and Michelle Marvier offer "a revised set of core principles"
explicitly including humans and recognizing the "tight coupling of

social and natural systems."33 "Unlike conservation biology," they
write, "conservation science has as a key goal the improvement of
human well-being through the management of the environment....
[Its] strategies [are aimed] to jointly maximize benefits to people and
to biodiversity."34

Arguing that the flaw in Soul6's postulates is their "inattention
to human well-being," Kareiva and Marvier say that people
play-and should play--"richer ... roles" in conservation. After all,

"[clonservation is fundamentally an expression of human values,"
yet conservation has rarely taken into account the "psychology and
ethical reasoning that underlie people's actions and views of

nature."35 Soul6's functional postulates, though still true, are no
longer "essential" in a world where "conservation attention is
increasingly aimed at integrating human uses into conservation
areas and working in landscapes outside of protected-area

boundaries." 36
Soul6's normative postulates are no less outdated: "Missing is
any mention of ecosystem services, which are now emerging as a
33. Peter Kareiva & Michelle Marvier, What is Conservation Science?, 62 BIoSCIENCE
962,962 (Nov. 2012).
34. Id.
35. Id. at 963.
36. Id. at 963-64.
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primary motivation for conservation."3 7 Missing, too, is "human
rights and questions about equity and who is responsible for paying
for conservation."3 8
To rectify the vision for conservation, Kareiva and Marvier
propose the following alternative functional postulates:

"'[Piristine nature.' untouched by human influences,
does not exist."39 This postulate reflects the same
observations
that
underlie
the
proposed
term
"anthropocene," an era in which "human influences on
landcover, biogeochemical cycling, water quality and
availability, and other major feature of the world now rival
or even surpass those attributable to nonanthropogenic
forces." "Pervasive human influence" is nothing new; but it is
"so widespread and profound" that it should figure in every
conservation decision.40 Conservation practices that isolate
areas from human influence and habitation are respectively
"scientifically misguided" and "socially unjust." Conservation
efforts should instead begin with areas already affected by
human activities and actively manage such areas "to

37. Id. at 964. "Ecosystem services are the benefits people obtain from ecosystems"
and on which they are dependent: "provisioningservices, such as food, water, timber,
and fiber; regulating services that affect climate, floods, disease, wastes, and water
quality, cultural services that provide recreational, aesthetic, and spiritual benefits;
and supportingservices such as soil formation, photosynthesis, and nutrient cycling."
Millenium Ecosystem Assessment, Ecosystems and Human Well-Being: Synthesis v
(2005). (The Millennium Ecosystem Assessment was called for by UN SecretaryGeneral Kofi Annan. Its charge was "to assess the consequences of ecosystem change
for human well-being and to establish the scientific basis for actions needed to
enhance the conservation and sustainable use of ecosystems and their contributions
to human well-being." Id.) The Assessment is available at http://www.unep.org/
maweb/documents/document.356.aspx.pdf.

38. Id.
39. Id. at 965.
40. Id.
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maintain the feeling of wilderness" or other conservation
value" people want. 41
"[T]he fate of nature and that of people are deeply
intertwined." Activities that harm biodiversity also harm
people. "All people need functioning, unpolluted ecosystems
for everything from food and materials to medicines and
protection from natural disasters." So do earth's other
species. Conservation focused on protecting biodiversity is
all well and good, but "nature merits conservation for very
practical and more self-centered reasons concerning what
nature and healthy ecosystems provide to humanity.

. .

. It is

not just biodiversity that is at risk; it is also human health
and happiness." 42
"[N]ature can be surprisingly resilient"43 Despite the dark
talk of nature's fragility, "nature often rebounds" from the
most severe affronts. Ecosystems have recovered from
devastating pollution, overfishing, and clear-cutting. Though
such examples of rebound are no license for humans to
indulge in such damaging excesses, "the prevalence of
recovery is a very different story from the apocalyptic
collapse of ecosystems that environmentalists commonly
herald." 44
"[Hiuman communities can avoid the tragedy of the
commons." 45 The notion that man, acting invariably in his
own, short-term self-interest, will deplete, if not destroy,
41. Id.
42. Id.

43. Id.
44. Id.
45. Id. See Garrett Hardin, The Tragedy of the Commons, 162
http://cecs.wright.edu/-swang/cs409/Hardin.pdf.
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shared resources suggested that resources can be protected
only through strict regulation or by removal of the resource
from shared use. Nobel laureate Elinor Ostrom has countered
that society will sustainably manage resources itself "when
the benefits of such management are transparent and the
potential for cheating is sufficiently reduced."46
"[Tihe 'flat world' means that local conservation efforts
are deeply connected to world forces." Local is global, as is
carbon dioxide created by local carbon emissions, as is
demand for food or biofuels or elephant ivory and its effect
on ecosystems elsewhere. "[C]onservationists need to worry
as much about deliberations of the World Trade
Organizations as they do about designing networks of
protected areas." 47
As for normative postulates, Karieva and Marvier offer the
following alternatives:
"[Clonservation must occur within human-altered
landscapes." No place on earth has escaped human
influence, and efforts to isolate areas from humans is
increasingly unrealistic. Strategies for conservation should
instead "maximize [both] the protection of nature and that of
human wellbeing" where people live.48
"[Clonservation will be a durable success only if people
support conservation goals." Whether conservation efforts
succeed or fail depends heavily on changing human behavior;
46. Id. See Elinor Ostrom, A GeneralFrameworkfor Analyzing SustainabilityofSocialEcologicalSystems, 325 SCIENCE 419 (2009), availableat http://vw.slis.indiana.edu/
talks-fall09/Lin.pdf.
47. Id. at 966.
48. Id.
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humans are less likely to respond to conservationists'
message of hopelessness, and more likely to respond to
messages accompanied by action aimed at reducing poverty
and enhancing economic development.49
"[C]onservationists must work with corporations."
"[C]orporations are the 'keystone species' of global
ecosystems": "[t]hrough the resources . . . they use and the
wastes . . . they produce, corporations drive much of what

happens to our lands and waters." It is wiser to work with
them and encourage them to improve their practices than to
vilify them.50
"[O]nly by seeking to jointly maximize conservation and
economic objectives is conservation likely to succeed."
Conservationists have much to learn about planning from
social science, business practices, and economics. Trade-off
analysis, multi-objective planning, and replicating "brightspot" successes should be as much a part of conservation as
they are of public health and business.51
"[C]onservation must not infringe on human rights." "The
people who have been pushed off their lands and hunting
grounds in the name of conservation overwhelmingly tend to
be poor and politically marginalized." They should instead
have "a voice in their own fates as well as in the fates of the
lands and waters they rely on." Costs incurred by
conservation should be borne by those who can afford to pay

49. Id. at 966-67.
50. Id. at 967.
51. Id.
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them. Life may not be fair, "but conservationists should not
make it less so."52
Soul6's conservationism, Karieva and Marvier conclude, was
"reactive and on the defensive," aimed, nostalgically, at
"minimiz[ing] losses and, to the extent possible, ... maintain[ing] the
world as it once was."53 They offer instead a "forward-looking"
conservation that not only "protects natural habitats where people
live and extract resources," but allows for cooperation with
corporations "to find mixes of economic and conservation activities
that blend development with a concern for nature.

. .

. [W]e are

advocating conservationfor people rather than from people." 54
IV
HOLE INTHE DIKE

Despite, or perhaps because, Americans historically tolerate a
bipolar approach to preserving-and using-nature, Kareiva and
Marvier's recharacterization of conservation's mission is disturbing
to some-perhaps because it rends the ideological dike shoring
preserved, pristine places from anthropomorphic tides. Where the
conservationist vision described by Soul6 focused first on nature,
battered by anthropogenic assaults, Kareiva and Marvier's vision
gives the assailant a status equal to that of the assaulted. Response
from the defenders of the assaulted--conservationists who, unlike
Kareiva and Marvier, recognize anthropogenic effects on nature but
are troubled by calling this era the Anthropocene-has been prolific
and passionate. One of these-by a philosopher who proposes
further answers to Dr. Terborgh's question, "How do we conserve
nature?" -is reprinted below.

52. Id.
53. Id.
54. Id. at 968.
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That the question engages philosophers as well as scientists is
not surprising, for the debate is, at bottom, an ethical one. Aldo
Leopold recognized this in 1949, when he wrote The Sand County

Almanac.
An ethic, ecologically, is a limitation on freedom of
action in the struggle for existence. An ethic,
philosophically, is a differentiation of social from
anti-social conduct. These are two definitions of one
thing. The thing has its origin in the tendency of
interdependent individuals or groups to evolve
modes of co-operation. The ecologist calls these
symbioses. Politics and economics are advanced
symbioses in which the original free-for-all
competition has been replaced, in part, by cooperative mechanisms with an ethical content.
An ethic may be regarded as a mode of guidance
for meeting ecological situations so new or intricate,
or involving such deferred reactions, that the path of
social expediency is not discernable to the average
individual. Animal instincts are modes of guidance
for the individual in meeting such situations. Ethics
are possibly a kind of community instinct in the
making.5 5
What man's "mode of guidance" shall be for meeting new
ecological situations is a perennial question that each generation of
conservationists poses and attempts to answer. The question recurs
because "man-made changes are of a different order than
evolutionary changes, and have effects more comprehensive than
[are] intended or foreseen." 56 For Henri Bergson, the changes were
driven by the steam engine; for us, it is climate change.

55. ALDO LEOPOLD, THE SAND COUNTY ALMANAC 238 (Random House 1966) (1949).

56. Id. at 255.
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Phrased differently, the question is, Where should mankind fit
in the natural order? "Should," not "does," for it is in our power to
alter that order, and whether and how we do so involves ethical
choices.
Hence the current debate.
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EXPANDING PARKS AND REDUCING HUMAN NUMBERS:
A SUPERIOR ALTERNATIVE TO EMBRACING THE
ANTHROPOCENE ERA*
Philip Cafaro, PhD "

INTRODUCTION
Recently, the claim has been made that Earth has entered a
new geological era. The Holocene has ended and the Anthropocene
has begun, in which humans have become an important geochemical
force, and perhaps the dominant ecological force on the planet.
Moreover, conservationists are advised to embrace the
Anthropocene era, in which humanity not only dominates, but
rightfully dominates, the biosphere.
Now that we have entered the Anthropocene, according to
Peter Kareiva, Emma Marris, and other prophets of this new
dispensation, conservationists should give up outdated goals that no
longer make sense. These include trying to protect all Earth's species
from anthropogenic extinction; ridding wild lands of invasive
species; designating wilderness areas or parks that are off limits to
most human economic activities (in order to minimize human
interference in relatively wild ecosystems); or managing parks with
the goal of meeting ecological baselines that reflect wilder, less
human-influenced ecological conditions.
Wild nature is over, we are told, if it ever existed at all. Any
baseline we choose is arbitrary. As Emma Marris puts it[,]
* 30 GEORGE WRIGHT FORUM 261-66 (2013). Sources cited in the original text have
been converted to footnotes.
Reprinted with permission from The George Wright Forum, the journal of the
George Wright Society. © 2013 George Wright Society. All rights reserved.
** Professor of Philosophy, affiliated faculty member with the School of Global
Environmental Sustainability, Colorado State University, Fort Collins, CO.
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A historic moment in the past" is not "the holy
moment that we always have to return every piece of
land to. . . . Not just because it's getting more and
more difficult with climate change and so on, but
because those baselines we have grown up with are
somewhat arbitrary. . . . The more we learn about

how much people have changed the earth over the
centuries and over the millennia, the more we know
that 1491 in the Americas or 1776 in Hawaii were
just moments between two different human
landscapes.'
Besides, such goals reflect a foolish desire to keep nature
"pure," a misanthropic hatred of humanity, and an outmoded
metaphysics that sees a sharp line between humanity and the rest of
nature. We are just as much a part of nature as bluebirds or buffalo;
a vacant lot or an agricultural field is just as "natural" as a remote
Arctic river.
So conservationists need new goals. According to Kareiva, in
his article "What is Conservation Science?" we should protect
ecosystem services for a growing human population, and do our part
to accelerate economic development in a world where so many
people are poor.2 We should avoid "fencing people out" of wildlands;
that is old school. Instead, we must find creative "win/win solutions"
where people use resources while preserving nature. We should
learn to tolerate and even appreciate invasive species, which in
many cases increase local biodiversity. Similarly, we should make
our peace with the extinction of species that are maladapted to the
new conditions of the Anthropocene. Rather than try to save every
species on Earth, or as many as possible, we should content
1. Video interview by Andrew Revkin with Emma Marris, Emma Marris Explores
Earth's 'Rambunctious Garden,' N.Y. TIMES DOT.EARTH BLOG (Jan. 1, 2012) available at
http://www.youtube.com/watch?v=blcRbJPledM.
2. Peter Kareiva & Michelle Marvier, What is Conservation Science?, 62 BIoSCIENCE
962,962 (Nov. 2012).
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ourselves with preserving whatever biodiversity ten or twelve
billion people find useful or interesting, and which can muddle
through in the new conditions humanity is creating.
I believe that conservationists should reject this bold call to
selfishness and human racism. Preserving wild nature is still the
heart of conservation. Sharing the landscape generously with other
species remains a necessary part of any reasonable, morally
justifiable land ethic. But that necessarily involves setting limits to
human demands on nature, not endlessly accommodating them. It
involves setting limits to the degree of human influence that is
acceptable in our national parks and other wildlands. And that, in
turn, limits the degree to which real conservationists can accept the
dominant trends of the Anthropocene.
Rather than embrace the Anthropocene era, conservationists
should try to rein in its excesses. Among our key goals, we should
work to expand parks and protected areas; increase the acreage kept
free from intensive human resource extraction; and lessen human
impacts that degrade wildlife habitat, such as air and water
pollution, and the continued transfer of exotic species into new
areas. Conservationists should advocate for humane measures to
reduce human numbers, gradually and non-coercively. Recognizing
that humanity is bumping up against ecological limits to economic
growth, conservationists should avoid any temptation to make our
peace with the current endless growth economy. Instead, a central
part of our agenda should involve creating a truly sustainable
economy: one that recognizes limits to growth.
Above all, conservationists should affirm the right of every
species on Earth to pursue its unique destiny, free from humancaused extinction. I believe such a course is morally and prudentially
superior to uncritically embracing the Anthropocene era.
ACCEPTABLE AND UNACCEPTABLE CHANGE
I agree with Peter Kareiva and Emma Marris that we have
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entered the Anthropocene era. Where I part company with them is in
their embrace of the Anthropocene. Sometimes, the Anthropocene is
presented as a positive good, as when Marris rhapsodizes over how
much more biodiverse Los Angeles is today than it would have been
one hundred or two hundred years ago, before people came and
planted so many species of exotic trees; or, about the many
opportunities we have to today to create new nature. According to
Marris, embracing the Anthropocene is "a much more optimistic and
a much more fruitful way of looking at things. . . . If you only care
about pristine wilderness . .. you're fighting a defensive action that

you can never ultimately win, and every year there's less of it than
there was the year before.

. .

. But if you're focused on the other

values of nature and goals of nature, then you can go around creating
more nature, and our kids can have a world with more nature on it
than there is now."3
Sometimes, the Anthropocene is seen as regrettable, but
inevitable. "Look, I don't like this brave new world any more than
you do," some Anthropocenists say. "But you are just kidding
yourself if you think this juggernaut can be stopped, or even slowed.
It is a new reality to which we have to adjust, if we hope to achieve
maximal conservation."
There is some truth to this: conservationists do have to make
our shifts with "the way things are," if we hope to achieve
conservation victories out in the real world. But conservation also
involves changing the way things are, and raising the alarm that "the
way things are" will lead to great losses. Too often, proponents of the
Anthropocene seem more interested in normalizing these losses
than in stopping them.
For example, in 1973, the US Congress, looking at "the way
things were," passed the Endangered Species Act. The ESA affirmed a
national commitment to prevent any and all native species from

3. Revkin interview with Marris, supra note 1.
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going extinct due to human activities. The legislation specified that
economic goals were not to be allowed to trump the very existence
of other species.
Today, according to the US Fish and Wildlife Service, Ursos
arctos, the grizzly bear, is threatened with extinction due to the
effects of climate change. In fact, hundreds of thousands of species
are threatened by extinction by climate change; according to the
Intergovernmental Panel on Climate Change's Fourth Assessment
Report:
[A]pproximately 20-30% of plant and animal species
assessed so far are likely to be at increased risk of
extinction if increases in global average warming
exceed 1.5-2.5 0 C ....
. . . As global average temperature increase
exceeds about 3.5 0 C, model projections suggest
significant extinctions (40-70% of species assessed)
around the globe."4
What do Anthropocene proponents have to say about species
extinctions? Here is Peter Kareiva, in an article titled "Conservation
in the Anthropocene":
Ecologists and conservationists have grossly overstated the fragility of nature ....
. . . In many circumstances, the demise of
formerly abundant species can be inconsequential to
ecosystem function. The American chestnut, once a
dominant tree in eastern North America, has been
extinguished by a foreign disease, yet the forest
ecosystem is surprisingly unaffected. The passenger
pigeon, once so abundant that its flocks darkened the
4. INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, CLIMATE CHANGE 2007: SYNTHESIS
REPORT 51-54, http://www.ipcc.ch/pdf/assessment-report/ar4/syr/ar4_syr.pdf.
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sky, went extinct, along with countless other species
from the Steller's sea cow to the dodo, with no
catastrophic or even measurable effects.5
About the polar bear in particular, which to many people symbolizes
the threat of climate change to wild nature, Kareiva has this to say:
Even that classic symbol of fragility-the polar
bear, seemingly stranded on a melting ice blockmay have a good chance of surviving global warming
if the changing environment continues to increase
the populations and northern ranges of harbor seals
and harp seals. Polar bears evolved from brown
bears 200,000 years ago during a cooling period in
Earth's history, developing a highly specialized
carnivorous diet focused on seals. Thus, the fate of
polar bears depends on two opposing trends-the
decline of sea ice and the potential increase of
energy-rich prey. The history of life on Earth is of
species evolving to take advantage of new environments only to be at risk when the environment
changes again. 6
Note the way Kareiva's account normalizes past extinctions and the
possible extinction of the polar bear. That's just "the history of life,"
adapting or failing to adapt to changing conditions. Note the
disappearance of any sense of human agency for the threat to the
polar bear: the polar bear's fate depends on "two opposing trends"
as "the environment changes"-not on whether or not humanity
ratchets back greenhouse gas emissions. Finally, note the glibness
with which Kareiva talks about the extinction of this magnificent
5. Peter Kareiva, Michelle Marvier & Robert Lalasz, Conservation in the
Anthropocene: Beyond Solitude and Fragility, BREAKTHROUGH J. 33 (Fall 2011),
http://thebreakthrough.org/index.php/journal/past-issues/issue-2/conservationin-the-anthropocene.
6. Id. at 34-35.
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beast.
Extinguishing species through the continued expansion of
human economic activities is okay with Peter Kareiva, at least as
long as we do not harm the "ecosystem services" upon which
humanity depends for its own well-being. Well, it's not okay with
me.7 Ibelieve that if our actions threaten to extinguish the polar bear
and a large fraction of the species on Earth, then we need to change
our actions. And it seems to me that any real conservationist should
agree. The problem with embracing the Anthropocene is that it
accepts an unacceptable status quo.
WE HAVE ACHOICE
Thankfully, we have a choice here. It is just not true that our
only path is ever further into the Anthropocene. We can instead
work to ratchet back the current, excessive human footprint on
Earth, and make a place (many places!) for other species to also
flourish on our common home planet.
Question: Does this talk about ratcheting back the human
footprint, mean that people are "bad"? That they make natural areas
"impure" by their very presence? That conservationists want to
return to an imaginary, Edenic past of unsullied innocence?
Answer: of course not! People are great. Human culture, with
all its achievements, is great. Cities can be great. But all of this is only
great within limits.
Culture must be balanced by nature, in a well-rounded person
or society. People need to limit how much habitat and other
resources we engross, in order to leave enough for other species to
flourish. An appreciation of limits and a recognition of the need for
this balance, I think, are the key differences between those who
embrace the Anthropocene and those who seek to create something
7. [See] Winthrop Staples III &Philip Cafaro, For a Species'Right to Exist, in
LIFE ON THE BRINK: ENVIRONMENTALISTS CONFRONT OVERPOPULATION 283-300

(Philip Cafaro & Eileen Crist, eds., 2012).
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better.
In any case, I insist that we have a choice in these matters:
about whether or not to further the human domination of the world.
Consider the conservation goals I suggested earlier:
* We can work to expand the number and size of parks and protected
areas, or not. We can work, where possible, to keep biodiversity
protection their primary mission, rather than resource extraction or
other human economic uses.
* We can work within mixed-use, "working landscapes" to prioritize
biodiversity protection rather than commodity production or other
human economic uses.
* We can work to lessen human impacts that degrade wildlife habitat,
such as air and water pollution. (We know that Everglades National
Park is not "pristine," still, we can take steps which will significantly
decrease the phosphorus running into the park, or not. It is a choice.)
We can work to stop the transfer of exotic species into new areas.
(We know that international trade will continue to transfer species
around the world. But we can take steps to limit those transfers, or
throw up our hands. It is a choice.)
*We can work to stabilize and then reduce human numbers, gradually
and non-coercively. 8 (We know that it is very likely that the human
population will continue to grow over the next few decades. But the
United Nations Population Fund estimates that 215 million women
around the world have an unmet need for contraception; meeting
that need could help reduce the world population in 2060 from a
medium or "most likely" 9.4 billion to 8.2 billion people instead.
Conservationists can engage with population policy debates, or to
8. [See] id.
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continue to neglect them. It is a choice.)
Finally, we can work to explore alternatives to the endless growth
economy; or, like the proponents of the Anthropocene, we can
redefine conservation in its service, and cut our goals to fit what the
current, life-destroying system gives us. Here again, I affirm that
conservationists have a choice. With the evidence continuing to grow
that humanity is bumping up against ecological limits, even those
who only care about people have good reason to begin to look for
alternatives to the economic status quo. Those of us who care about
wild nature have even more reason to do so.
We need to move from an economy premised on the goal of
ever-more stuff for ever-more people, to an economy designed to
provide a sufficiency for a limited number of people. I do not know
what this will look like, in detail, and I do not mean to say that land
managers and other conservationists should drop all our current
efforts to preserve what wild nature we can within the current
system. However, we need to be realistic, as the Anthropocene
advocates advise. There is no long-term future for wild nature under
the economic status quo. Along with our current work, then,
conservationists need to begin working on the transition to a truly
sustainable economy: one that respects ecological limits.
Above all, those of us who care about wild nature need to
affirm that it is wrong for humanity to displace and dominate nature.
It is wrong to drive other species extinct; wrong to create a world in
which whether or not other species live or die depends solely on our
whims, or on whether they can manage to survive in the interstices
of our economic projects; wrong to further tame or displace Earth's
remaining wild lands. Aldo Leopold said it well, sixty-five years ago,
in A Sand County Almanac: "Aland ethic cannot of course prevent the
alteration, management and use of these 'resources' [wild lands and
other species], but it does affirm their right to continued existence,
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and, at least in spots, their continued existence in a natural state."9
This generous and just view must remain a cornerstone of our
conservation philosophy.

9 ALDO LEOPOLD, THE SAND COUNTY ALMANAC

240 (Random

House

1966) (1949).

