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GARDENIFICATION OF WILDLAND NATURE
AND HOW TO ABSORB THE HUMAN FOOTPRINT

Daniel Hunt Janzen

I, my wife Winnie Hallwachs, hundreds of other biologists, and hundreds of
thousands of wild tropical species, are deeply grateful to Dr. Kazuo Inamori and
his advisors for having chosen to legitimize the conservation of tropical wildlands
by granting it this year's Kyoto Prize in Basic Science [photo 1].

We deeply regret that Professor Tamiji Inoue [photo 2] cannot be here to
share this experience. His enthusiastic dedication to tropical biodiversity will be
sorely missed and extraordinarily difficult to replace. We were very much looking
forward to having the chance to introduce him to our experiences in Costa Rica.

I am here today to speak on behalf of tropical wildlands. And I am honored
that you have asked me to reflect on what my genes and my experiences may
contribute to the negotiated agreement between humanity and tropical wildland
nature. But to do that, I need to reflect on what I am as a person.

I am a product of my ancestors’ interactions with their environments [photo
3, photo 4] . These interactions built my genetic computer and its software, and
filled some of my databases through evolution. This is my hard-wiring and my OS.
Then my life events have entered more data into the databases and generated new
software. Life launched some applications and quit others, upgraded some,
downloaded more. It blocked or erased some databases, edited fields, and filled
records. I am one more member of our species, playing by the same rules, from
dust to dust.

Now, when you turn me on, my screen displays a question. I have been
pursuing this question all my life—in the early years unconsciously, today much
more explicitly:

Where in the human genome can you comfortably place 235,000 wild tropical
species [photo 517 If they have no home in the human genome, they are doomed.

The only answer [ find is: In the garden.

Why does this matter to me? Because like any organism, I am genetically
and culturally driven to increase my inclusive fitness. This links us directly to
earlier Kyoto Prizes in Basic Sciences [photo 6. In 1986 you honored Evelyn
Hutchinson for being a seminal thinker in evolutionary ecology, which is what this
talk is about. In 1990 you honored Jane Goodall for her close scrutiny of tropical
nature, the same garden that I play in. And in 1993 you honored Bill Hamilton for
formalizing the concept of inclusive fitness, which reminds us that my actions may
favor not only my genes in me, but also the genes that I share with others.

I am genetically driven, but my genes look out at an ancient landscape. My
genes do not see the city of Kyoto or the projector screen behind me. They see
me as a member of a small human tribe living in, and living off of, nature. My
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genes are certain that we are in the Pleistocene, that all other tribes are filled
with robbers and thieves, that what happened last year and this year will happen
next yvear. My genes are certain that part of the time I can control what is around
me, and part of the time 1 get out of the way. My genes know that they are
inextricably embedded in the tribe as a whole, and they think that I am the last of
those of my age, and the other members perished before they were 30. And they
know that I will die soon.

At the age of 58, my genes all know that my inclusive fitness is maximized
by studying intensely the nearby environment [photo 7] . My genes also know that
my inclusive fitness is maximized by supporting those tribal policies that give long
term survival and health to my tribe in that environment. That is all my hard-
wired OS knows. And, all it has to operate with are the databases and applications
at hand, whether in my own shrinking hard drive or accessed over the Internet.

And my reading of the nearby environment is that if we cannot figure out
how to hide 235,000 species in the human genome, my inclusive fitness—my
tribe’s future—will be very severely impacted.

Why 235,000 species, why so many? Because that is the size of those blocks
of wildland biodiversity and their ecosystems that are sustainable. Such blocks are
large enough to potentially sustain themselves into perpetuity. It might be 10,000
in one block and 1,000,000 in another. But it must be a large, complex and
interacting mass of species—not something that can be held in a zoo, in a gene
bank, or an ark. Each is like a small garden behind the house—small and close
by, but very, very limited in scope and duration.

Why must the 235,000 wild tropical species be hidden in the human
genome? Why cannot they be left “out in the wild” to fend for themselves?
Because the wild is at humanity's mercy. Humanity now owns life on Earth [photo
8, photo 9] . If we place those species anywhere other than in a human safe zone,
they will continue in their downward spiral as grist in the human mill, just as they
have for the past ten thousand years.

But where in the human genome? To approach this question, we must
caricaturize the human genome. The genome of each Homo sapiens [ocuses on
one thing: the maximization of its inclusive fitness, or roughly put, self-
reproduction. And self-reproduction depends largely on three broad and
overlapping core sets of activities [photo 10] : direct reproduction [photo 11] , shelter
[photo 12] , and feeding [photo 13] . These processes drive and shape human society,
and all its consequences, over all the Earth. Given that Hemo sapiens now owns
the Earth (despite what any one Homo sapiens might like to think or wish). the
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only chance that anything nonhuman will survive is to be too diffuse to he
thoroughly captured, too trivial to be noticed, or too immutable to be changed. Or,
it can be woven into humanity's inclusive fitness. My advice as a lawyer to
wildland nature: if you can't beat 'em, join’em [photo 14] .

The question:

To which of the human genome’s three major classes of processes can we
join wildland tropical biodiversity? Where can we hide it? Where can we
place/position it so that it is not an ulcer, not a pebble in society’s shoe, not the
thing that goes bump in the night?

Can we directly blend several hundred thousand species of wild organisms
into society’s sex drive? I doubt it. That would be an awful lot of rather peculiar
strings of pearls, pop songs, and condoms. Sex is too intricately linked to any one
species, Homo sapiens included, to be comfortably merged with tens of
thousands of other species. Some butterflies are beautiful, but caterpillars do not
make young women say ves. Few fathers would accept a national park as a bride
price; few young women would accept a wildlife refuge in place of an engagement
ring. Yes, wild biodiversity and ecosystem services do offer theater and props to
human courtship—flowers, perfumes, vistas, bird songs and wild strawberries—
but courtship will retain only a tiny, idiosyncratic, and symbolic subset of wildland
biodiversity.

Shelter—all those ways we keep us and ours from being eaten and banged
on by the wild things (including the Homo sapiens from other tribes)—is much
of the reason why the world's biodiversity is in deep, deep trouble. Humanity and
its domesticates—those ever-present extensions of the human genome—are
genetically and culturally antagonistic to wild biodiversity. The reason is simple; it
is part of the"enemy”and always will be.“Shelter"is largely shelter from the wild—
be it monkeypox, poison ivy, rice borers, lions and wolves, or trees that shade
your pasture grasses. And, I cannot imagine how to hide or integrate a couple of
hundred thousand species of wild organisms, and all the things that they do to
and with each other, in someone’s roof, in the Integrated Pest Control of an
orange orchard, in a barbed wire fence. And we are even hard-wired to shelter the
hard disks and databases of our young from being loaded up with non-human
inputs from wild “nature’ Children grow up selecting humans—not giraffes,
beetles, or vines—as their role models. The human drive to shelter is
omnipresent, and my goal here is co-existence with wild nature, not its exclusion
unto extinction.
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The disqualification of sex and shelter as a refuge leaves me with the
acquisition of sustenance—feeding—as the only hopeful refuge for our wildland
biodiversity. At first glance this seems an unlikely route to a rescue. We are
programmed to be hunters and gatherers. We eat wild biodiversity, and we do all
we can so that our chromosomal extensions eat that which we do not or cannot
eat. A bean plant is nothing more than a green machine that grows directly out of
our chromosomes, sitting where wild biodiversity once was. This bean plant
makes more human genomes out of inedible packages of dirt, sun, and the
remains of other organisms. When we hunt something and when we gather it, it
dies. But we are hard-wired to be farmers, to be caretakers of our domesticates in
their gardens.

The garden is a somewhat unruly extension of the human genome[photo 15].
My concern with the gardenification of wildland nature implies that my ancestors
were concerned with it too, and in a big way. But remember, when my ancestors
were concerned, humanity did not vet own the world.

What is it that farmers farm? They farm gardens, the arena of the
domesticate. Gardens range from mushrooms on horse manure to the cat under
the kitchen table. Gardens range from beehives and cows, to sixteen varieties of
rice growing in one rainforest clearing. Gardens range from hydroponic tomatoes
to vats of whisky-spewing yeast. Kids do it, courting couples do it, grandparents
do it. Bushmen do it, New Yorkers do it on the 73rd floor, astronauts do it, and
Pleistocene Rhinelanders did it. And we will all still be doing it 10,000 years from
now. Gardens are forever [photo 16]. They are in our hard-wiring, in our OS, and
in our applications, our database structures, and in our database fields.

Now Homwo sapiens has won. It plans the world, albeit with an error here
and there, an unintended here and an uninformed there. Some plan more and
some plan less. Some do little but plan others’ lives, and some spend their lives
living others’ plans. Planning and tending the garden is big business, and in every
home. Until the Pleistocene, not more than a few thousandths of one percent of
the earth’'s surface fell under the Homo sapiens garden plan. Today it all does,
though it is not necessarily done well, or done completely.

So, then, the question becomes, how do we hide 235,000 species in the
garden [photo 17] ? This is the gardenification of wildland nature, this is the
recognition of wildland nature as a garden per se, with all the traits that we have
long bestowed on a garden. And this, in turn, leads to the question of how do we
absorb the human footprint?
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If you can't beat 'em
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An answer.

Part of the problem is in the name. I would argue that we should stop
naming the wild as the wild. Instead, let's just say that there are many varieties of
gardens. Some are planned one way, some another, and some hardly at all. The
Pleistocene hunters did not plan to eliminate the New World megafauna and all
that depended on it, but they certainly did plan to go hunting and did plan to feed
their kids and did plan to spear the neighboring tribe. The Pleistocene extinction
of the Neotropical megafauna—the horses, ground sloths, mastodons, saber-
toothed cats, giant condors—was a consequence and byproduct of planning, and
about as much a result of that planning as are most modern impacts of humans
on the wild biodiversity of the world. And if the Pleistocene hunters had not
happened along to do the job, their more agricultural descendants would have
done it through direct planning. No one wants a mastodon rummaging through
the pumpkin patch, no one wants saber-toothed cats at the back door.

The remaining serious blocks of wildlands of the world are a// severely
impacted already, just as are those from which the Pleistocene neotropical
megafauna was removed. Not only are they internally impacted, but the
framework of their existence—the so-called externalities such as global warming,
acid rain, drained wetlands, green revolutions, wildland shrinkage, emergent
diseases, and many more—is set by Homo sapiens as well.

Begin with any honest description of a well-conserved wildland, or even one
to be conserved. Replace a few nouns with their analogs from the more familiar
agroscape [photo 18] . We will then have in our hands the description of a garden.
Well, let’s get honest and let’s get on with it. If we label conservable wildlands
with what feels good and normal to our genes, maybe they have some chance of
survival. Then maybe we can feel good and open about applying what we know to
them. Maybe then we can feel that they are valuable to society even if they do not
pay our specific paychecks.

Let's stop talking about national parks, about wildlife refuges, about
conserved wildlands, biological reserves, protected areas, about royal hunting
reserves, about national monuments, and all the other obfuscating labels that have
been applied. Let's call them all what they are, wildland gardens [photo 19] .

And THAT allows us to focus on the real questions. They are well known
questions.

What does your garden grow? It grows wilds. Truth in labeling. It grows
ecosystem services [photo 21-photo 23], and it grows biodiversity services [photo 24-
photo 28]. Multicropping, multitasking, multiusing.
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Who owns the garden? Humanity. And beware the tragedy of the commons.
Perhaps the single largest social force against the wildland is that it appears to be
owned by everyone, which is another way of saying “not really anvone's
responsibility.”

Under what constitution does your garden fall? Who leaves footprints there

[photo 291 ? The neighborhood, the country and the globe.

And who pays the property taxes? The neighborhood, the country and the
globe.

Where does the garden get its seeds? From within the same garden
(usually).

How much do you invest in it? You will reap what you sow.

What do you do with what you grow in your garden? Sell it and barter it in
yvour tribe and to other tribes.

What do you do with the income? Pay the garden bills, and then make a
profit for yourself, your tribe and humanity.

What happens if your neighbors do not like your garden? They argue with
you.

Do the neighbors' kids steal your apples? Yes. (And often because their
garden grows only peaches.)

Why and what do you do about it? Nothing, in general.

Are you going to leave your garden to your Kids? Gardens are forever. They
are left to your tribe and to all the children.

Do you accept the neighborhood planning commission’s decision that your
garden is to remain a garden? Yes. (Although all neighborhood planning
commissons can make mistakes.)

Such questions go on and on. We have tens of thousands of years of fine-
tuning them for the urban landscape and the agroscape. But we are only in
kindergarten in applying them to the wildland garden [photo 30] .

The “national park [photo 311" has been evolving very slowly from a garden
(the King’s Hunting Preserve) to a garden (the end of the railway from
Washington, D.C. at Yellowstone National Park) to a garden (the Area de
Conservacion Guanacaste) to a garden (the 10 Areas de Conservacion covering
25% of Costa Rica). I think that we can do it more quickly by planning, and by

“planning by doing [photo 321."

The more quickly we can move the remaining large lumps of wild
biodiversity into garden status, the greater the chance that they will still be with
us 10,000 years from now. This means planning rather than evolution. We cannot
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afford the luxury of having the wildland garden come about through the selective
survival of the few currently conserved wildlands that serendipituously attain
garden status.

Thinking in the manner I have been employing to this point, a country has
three kinds of land use—the urban garden, the megagarden of the agroscape, and
the wildland garden.

I would like to use the remainder of my time to reflect on one of the key
processes in the wildland garden—restoration. That is to say, how do we absorb
humanity's footprint in the wildland garden [photo 33] ? If we cannot absorb the
footprints, even the most well-meaning users will destroy the garden. And if we
exclude those who leave footprints, our wildlands will not be gardens [photo 34] .

Restoration.

Restoration biology has received a lot of attention in the past two decades,
but it is an old concept. The time-honored study of succession is just a widespread
and special case of restoration biology. In many ways restoration is old wine in
new bottles-today it is called such things as bioremediation, reforestation,
aforestation, restoration, fire control, proscribed burning, biological control,
reintroduction, and more. The core issue is not the technology of a given act of
restoration, but accepting its cost and activities. The question is not so much
“how,” but rather "when,” “where,” “how fast,” “by whom,” “to what end,” and
“how much [photo 35] ."

Restoration is just fencing, planting, fertilizing, tilling and weeding the
wildland garden. In some cases, humans do the bulk of it, and in other cases
natural processes largely do the work—and our task is mostly that of stopping
whatever has been impacting the garden [photo 36] .

Restoration is omnipresent. Nature is itself the ebb and flow of restoration at
a multitude of scales, at many densities, and while competing for resources.

Restoration works. All you need is the seed sources, and controls that lower
the impacts to where they do not overwhelm restoration processes. Absorbing the
footprint in the wildland garden is no more mysterious than is the natural history
of the restoration process. The mother bird replaces the other bird that became
snake food. The tree crown grows out into the gap left by the wind-downed tree.
The vulture eats the dead possum. The ripe fruit crop rots away to litter. A
migrant moth arrives with the first rains of the rainy season, and her young
migrate away again to flee the predators grown fat on their sisters.

Sustainable agriculture is a key skill of every smart farmer, every persistent
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tribe, every surviving society. And sustainable agriculture is simply restoration
biology carefully applied to domesticates. The farmer knows well the basic
principles, as does any money manager. Protect the capital, plant it in the right
sun, rotate the crop, eat part of the interest income, roll over the rest [photo 37] .

So restoration biology in the wildland garden is hardly more (or less) than
the art of absorbing footprints and thereby protecting the capital: reduce the
footprint’s size, watch where you step, plow with the contour, and don't cash the
CD under penalty.

Anyone planning the sustainable use of a wildland garden has several very
basic things to be concerned with. It is time to apply our very human behaviors—
in essence, the same treatment we have always given to the urban garden and the
agroscape. These behaviors include the willingness to recognize many different
crops from one place, for many different kinds of users, with many kinds of
footprints. Gone are the days when wildland gardens were owned by the King and
absorbed only his footprints. Unauthorized users are no longer impaled on a
spear.

And T repeat: as long as “out there” is seen as a green wall, a wilderness,
a great thing that goes bump in the night, this thinking is a waste of time. You
respect your neighbor's garden, and your neighbor respects yours, and for
reasons that are rooted deeply in the human genome.

What do you think about when planning your wildland garden? All the
questions I listed earlier, plus the primordial question, the most compelling one:

How much can I harvest? That is to say, how big a footprint can my garden
absorb [phato 38] ? Can I cut the entire forest down, convert the site's
photosynthesis to hamburger for three centuries, and grow it back up again? Or
do I take oul one tree trunk and store its carbon in a Japanese table that will
serve ten generations? Or, do I cut no trees at all while trampling the forest
understory with two thousand school children per year learning how to learn
about a world beyond humanity?

But there is one core difference between an agroscape and a wildland
garden. A thousand hectares of agroscape has enormous latitude for disruptive
change. Rice this year, sorghum next year, cows the year after, cotton for two
years, and 50 vears of tree plantation, and then corn again. But the wildland
garden has one irrevocable condition—it must remain a wildland garden into
perpetuity, with the footprints being sustainably absorbed at many scales.

And absorbing the footprints will mean, as a general rule, giving up on 5% of
wild biodiversity and ecosystems for the indefinite survival of the 95% remaining.
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[photo 39] That is the price of being fitted into the human genome. There is no
free footprint.

Sometimes an agroscape generates fragments of wild biodiversity or a free-
running ecosystem as its crop. And all agroscapes contain bits of wild biodiversity
and ecosystems as farmer’s tools, and as unavoidable or unnoticed participants.
But I will pragmatically label them as members of the agroscape, despite their
scientific names being also found in the wildland garden. Here I ignore the gray
zones bhetween the three categories of land use in order to clarify the differences
between them.

Restoration happens. The inquisitive gradeschool class plucks leaves to study
their species richness, and the plants grow them back. A pasture remains grass
for 300 years, burned clean of tree seedlings by human-set fires; 20 years of fire
control restores the site to a young forest. The passing cars startle the peccaries
into not crossing the road; then the road is closed, and the peccaries cross. A
hundred tons of orange peels become 10 tons of Syrphidae and Stratiomyidae fly
maggots; one month later, all are lunches for spiders, birds, lizards and fungi.

Humanity has already spent at least 10,000 vears, and perhaps as long as
100,000 years, finding the limits of sustainability in farming. These have been
restoration experiments on the agroscape. How many people, families, tribes and
regions have lost their lives by asking the agroscape to absorb a bigger footprint
than it could? The Mayan extirpation, the Irish potato famine, and the Oklahoma
dustbowl are beads in a chain of similar lessons starting with the first human
hunter and gatherer.

People have polished the restoration of the agroscape into a fine tool (even
though we still persist in breaking that razor edge on the rocks). We are to the
point in social evolution where an agroscape “disaster” is almost certainly planned
or anticipated by someone, almost certainly a positive outcome for someone other
than the impactee. That is to say, agroscape trashing is today almost certainly
deliberate at one scale or many. Not even droughts and floods are as “natural”
as governments like to make them out to be; if you dance in the freeway, you get
run over.

The wildland garden needs the same fine-tuning. The wildland garden needs
to live the same intensity of experiments and planning—albeit, hopefully, with
many fewer failures. To date, this life has hardly begun. The wildland garden is
by and large being treated like gold in a box below the bed. Its care largely
consists of buying a bigger machine gun, a more fierce watchdog, of planting land
mines in the front yard. What does the smart urban landscape do with its gold? It
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puts it to work in the marketplace. What does the smart agroscape do with its
gold? The same thing. How many cases do we know where good alluvial soils are
fenced and signposted: “All Humans Stay Out: being guarded and not used so that
my grandchildren can enjoy it™?

On the good side, wildland gardeners have tools far more sophisticated than
were available to the agroscape during its millenia of “development.” The wildland
gardener can access a huge body of “basic” and academic global science about
wild organisms (taxonomy per se, taxonomy for use, natural history, physiology
of wild things, ecology of ecosystems, ecological theory, evolutionary biology,
community ecology, etc.[photo 40]). Furthermore, we now have the power to freely
and easily communicate this information. This advantage is huge. The restoration
project in Kenya and the restoration project in Costa Rica need not independently
discover the principles of seed dispersal, the impact of visitors, the local migration
of animals, the threat of biological control agents introduced into the neighboring
agroscape. Today the tropical world knows about Yellowstone National Park's
landmark biodiversity prospecting contract one day after it is signed
(http://www.wfed.org), rather than requiring that a whole generation of students
learns about it from a ten-year-old text book, and then applies it five decades later
when one has climbed to be the Minister of Natural Resources. Today the tropical
world can observe INBio's efforts in Costa Rica to inventory its wildland
biodiversity as it is happening (http://www.inbio.ac.cr), rather than through
studying dusty museumn specimens a century later.

There is still a long road ahead, even if we accept the strategy of
“gardenification of nature” and explicitly address the absorption of footprints. We
are confronted by some heavy-duty genes and many sociological consequences
that are quite comforiable with keeping wildlands in the “finders keepers” mode
of ownership. Those genes, and their encompassing tribal cultures, are also very
strongly locked into a “domesticate the world” mode. This is obvious to any
student of western, eastern, southern or northern societies. There are way too
few noble savages in this painting.

In closing.

I live and I study biology in one site in Costa Rica, side by side with a very
large team of gardeners (http://www.acguanacaste.ac.cr). But I have chosen here
to talk abstractly and of broad concepts. The details of constructing any wildland
garden—the application of these concepts—is guided and frameworked by the
details of the site, its ecology, and its society. What is exportable is a viewpoint
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rather than facts. Fire is a disaster here, essential there. Reintroduction is right
here, wrong there. People can walk all over this, stay out of that. Sometimes a
scalpel, sometimes a bulldozer. What matters is the goal of wildland survival into
perpetuity—the specific actions are place-based, time-based, society-based.
Abandon the goal, and no protocol, no convention, no law, no formula will
succeed.

In addition, it may be that such realities are best experienced [photo 41-photo
43]. A well-constructed Costa Rican Conservation Area—a wildland garden with
fast-disappearing footprints—is a many-volumned book written in trees and
caterpillars, in wind and rain [photo 44]. Reading takes presence, and leaves
fingerprints as the pages are turned.

Where are we now? Science and humanity are, at the level of nuts and bolts,
largely incompatible. Science is based on the pursuit of truth, even if we make
errors and miss that truth, and on the distribution of that truth. Human society is
largely based on the selective and timed withholding of truth. In the agroscape
and the urban landscape, the genes and the know-how are and will be patented,
bought, bartered, stolen, lost, hidden, and lied about. And—public domain or not—
it will be the same in the wildland garden.

Nowhere is this selective manipulation of information more clear than on a
frontier. The challenge facing humanity during the twenty-first century is
accomodating our frontier genome to that of a civilized species that no longer has
much of a land-based frontier. There is still a shudder and twitch here and there,
but basically the world and its humans are rapidly spinning down into one large
garden with three major subdivisions—urban, agroscape and wildland. The
remaining frontier is not measured in plots of empty land, but in gene sequences,
in brain function, in mitigation, in distributed databases, in hydrogen fuel cells, in
the democratization of science, in the decentralization of governments, in
adjusting the tribe to its resources, and in getting the human draught animal out
of the hot sun. Even those countries still acting as though they are living in the
past century are watched over and clucked at as they nestle into their places on
the global surface.

Humanity's genome, but for the engineered twitch here and there, is also
with us for at least a long future. It is a relative constant in the equation.
Computerization [photo 45photo 49] is today the single largest opportunity to extend
the intellect in the entire history of humanity to date. We have already done it
with other other body parts—extended by cars, guns, oxygen tanks, electron
microscopes, radios, medicine, eveglasses, and satellites [photo 501 . We are headed
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Sustainable conservation:

protect capital
plant in the sun
rotate crops
eat some of the interest
roll over the rest

photo 37

There is no
free footprint:

pay 5%
to keep 95%

photo 39

Realities are best
experienced
rather than read about

photo 41
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How big a footprint

can my garden absorb?

photo 38

Tools for
the wildland
garden:

taxonomy
natural history
ecology
evolutionary biology
biotechnology
computerization

photo 40

photo 42

photo 43

Computerization:

the greatest intellectual
opportunity and threat
in the history of humanity

photo 45

http://www.wfed.org
hitp://www.inbio.ac.cr
http://www.acguanacaste.ac.cr

photo 47

Commemorative Lectures

A Conservation Area is
a many-volumned book
written in trees and caterpillars
in wind and rain
in life

photo 44

photo 46
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into the hope and the threat of virtual reality.

With the extension of the intellect comes the opportunity to do better basic
science, but also to do more leakproof and more surgical withholding of
knowledge. How will the balance play out with respect to the remaining tropical
wildlands? Science and society are uneasy partners in the wildland garden: in the
best of worlds we may achieve a very fine and finely negotiated partnership, and
in the worst of worlds, annihilation of one by the other. A wildland garden with
gentle trodding from caring gardeners just might achieve the partnership. A
wilderness faces certain annihilation as a battlefield [photo 51] .
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We have already extended
our other body parts

cars, guns, oxygen tanks, radios
electron microscopes, drugs,
eyeglasses, satellites.....

L]

photo 50

A wildland garden with gentle
trodding from caring gardeners
may achieve survival

A wilderness faces
certain annihilation
as a battlefield

photo 51
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