PLA\TET
OF WEEDS

Tallymg the losses of -
Ealth s animals and plants
- By David Quammen_

7 ope is a Juty ﬁ’om which pale-

‘_ontologlsts are e*«:cnpt Then- job is to cake the long view, the cold and
stony view, of triurriphs and L’lrastrophes in the hlstorv of life. They study
“the’ fossd tecord, that ¢ erram selection of Demﬁed >he'ls ‘carapaces, bones,
" reeth, 'tree trunks leaves, pollen, and other biological relics, .and from it

" they atrempe to discern the lost secrets of time, the big patterns of stasis
' and change, the trends of innovation and adaptanon and refinement and

“decling that have blown like i sea winds among ancient creatures in an-
cient ecosystems. Although hte is their subject, death and burial supply all
thelr data. They're the coroners of biology. This gives to paleontologists a
certain distance, a hyperopic perspective bevond the reach of anxiery over
“outcomes of the struggles they chronicle. i hope is the thing with feath-
" “ers, as Emily Dickinson said, then it’ s good to, remember that feathers
don't oenera[ly fossilize well. In lieu of hope and despair, paleontologists
have a highly developed sense of cyclicity. That’s why I recently went to

Chlcago, with a handful of urgentiy grim quemona, and called on a pale-

“ontologist named Dawd ]ablonblq I wanaed answers unvarmshed with

o _ obligatory hope.

jablonskl isa blf"pdttem man, a macroevo[utlomst, who works fastidious ly
from the partlcular to the very broad. He's an expert on the morphology and

o ,'d15tr1but10n of marine bwalve_s and Oastmpods—or clams and snails, as he
' calls them.when spe.akmg casually. He sifts through the record of those mol-

‘lusk lineages, preserved in rock and tater hary ested into museum drawers, to
“extract ideas about the ong'n of novelcy. His attention roams back through
"60(} million years of time. His special skill invalves framing large, resonant
questions that can be answu*ed with small, lithified clamshells. For instance:

o mBy what combmatxom of causal factor and sheer chance have the great evo-

" lutionary intovations arisen? How qu ickly have those innovations waken hold?
How long have they abided? He's also interested in extincrion, the converse
_of abidance, the yang to evolution’ s ym Why do some specxes survive fora

Dawd Quammen is the au{hor af ezght books mc!udmg The Song of the BPodo and,
‘most recentdy, Wild Thoughts from wild Places. His last article for Harper's
: Magaune, ”Braz;l 5 ]tmgIe B[n.ckboard abpeared in the ’\da'rch 1988 issue.
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T 'HE EARTH HAS UNDERGONE |

FIVE MAJOR EXTINCTION
- PERIODS, EACH REQUIRING
MILLIONS OF YEARS OF RECOVERY
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long time, he wonders, whereas others die out much sooner? And why has
the rate of extinction—Ilow throughout most of Earth’s history—spiked up-
ward cataclysmically on just a few occasions? How do those cataclysmic
episodes, known in the trade as mass extinctions, differ in kind as well as de-
gree from the gradual process of species extinction during the millions of years
between? Can what struck in the past strike again?

The concept of mass extinction implies a biological crisis that spanned targe
parts of the planet and, in a relatwely short time, eradicated a sizable num-
ber of species from a variety of ‘groups. There's no absolute threshold of
magnitude, arid dozens of different-episodes in geologic history might qual-
ify;buc five big ones stand out: Otdovlcum, Devonian, Permian, Triassic, Cze-
taceous: The Ordovician extinction, 439 million years ago, entailed the
disappearance of roughly 85 percent of marine animal species—and that was
before there were any animidls:on land, The Devonian extinction, 367 mil-
lion years ago; seems to have been almost as severe. About 245 million
years 4go came the Permian extinction, the worst ever, claiming 95 percent
of all known .munal species and therefore almost wiping out the animal
kingdom altogether. The Triassi¢, 208 million years ago, was bad again,
though not nearly so bad as the Permian. The most recent was the Creta-
ceous extinction (sometimes called the K-T event because it defines the
boundary between two geologic periods, with X for Cretaceous, never mind
why, and T for Tertiary}, familiar even to schoolchildren because it ended
the age of dinosaurs. Less famitiarly, the K-T event also brought extincrion
of the marine reptiles and the ammonites, as well as major loases of species
among fish, mammals;, amphibians, sea urchins, and other groups, toralmc

- 76 percent of all species. In between these five episodes occurred some less-

er mass extinctions, and throughout the intervening lulls extinction con-

‘tinued, too—but at a much slower pace, known as the background rate,

claiming only about one species in any major group every million years. At
the background rate, extinction is infrequent enough to be counterbalanced

o 4by the evolution of new species. Each of the fivé major ep :sodes, in contrast,
“represents a drastic net loss of species diversity, a deep trough of biological

impovérishment from which Earth only slowly recovered. How slowly? How
long is the lag between a nadir of impoverishment and a recovery to ecological
fullness? That’s another of Jablonski’s research interests. His rough esti-

‘mates run to-5 or 10 million years. What drew me to this man’s work, and

then to his doorstep, wére hlb apec1al competence on mass extinctions and

his wtllmgness to discuss the notion that a'sixth one is in progress now.

Some people will tell you that we as a species, Homo sapiens, the savvy ape,
all 5.9 billion of us in our collective impact, are destroying the world, Me, |

“wort't tell vou that, because thc, world” is'so vague, whereas what we are ot
~ aren’t destroying is quite specific. Some people will tell you that we are ram-
"' paging suicidally toward a degree of global wreckage that will result in our own.

extinction. | won't tell you that elzher Some people say that the environment

will be the paramount political and social concem of the twenty«ﬁrst centu-
'y, but what they mean by “the environment” is anyone’s guess. Polluted
“air? Polluted warter? Acid rain? A frayed skein of ozone over Antarctica?

Gréenhoiise gases emitted by smokestauks and cars7 Toxtc wastes! None of

these concerns is the big one, paleontological in scope, though some are
“more closely entangled with it than others. If the world’s air is clean for hu-
“mans to breathe but supports no birds or butterflies, if the world’s waters are

puire for humans to drink but contain no fish or crustaceans or diatoms, have

* “we solved our environmental problems? Well, I suppose so, at least as envi-
~ ronmentalism is commonly ¢onstrued. That clumsy, confused and pre-
“sumptuous formulation “the ‘environment’ 1mphes viewing air, water, soil,

forests, rivers, swamps, deserts, and oceans as mefely a milieu within which
something important is'set: human life, human hlstory But wbat s at issue in

fact:is not an environment; it’s a-living:world. - o

‘Here instead is what I’d like to tell you: The ¢onsensus among conscien-
tious biologists is that we're headed into another mass extinction, a vale of




biological impoverishment commensurate with the big five.Many expertsre- - BioLog STS BELIEVE THAT
_main hopmful that we can brake that descent, but my own view. . L
is that we’re likely to go all the way down. I visited David ... WE ARE ENTERING ANOTHER

,Jablonskl o ask what— we might see at-the bottom.: e M ASS EXTINCTION, A VALE OF

na hot summer mommg, ]abionskl is busy in his ofﬁua on the sec-. - BIOLOG ICAL BMPOVERISHMENT

ond floor of the Hinds Geophysical Laboratory at the University of Chica- - . N
go. It’s a large open room furnished in tall bookshelves, tables piled hivhwith .
books, stacks.of paper standing knee-high off rhe floor. The walls are, mose-
ly bare, aside from a chart of the geologic time scale; a cilpped cartoon.of danc-
ing tyrannosaurs in red sneakers, and a postet from a Rodin exhibition, qui- .../
etly appropriate to. the overall theme of eloquent stone, Jablonski is.a alean
forty-five-year-old- man with a dark full beard, Educated ar, Columbia and Yale, , -
he came to Chlcago in 1985 and has helped make its paieontoloﬂy program

perhaps the country’s best. Although in not many hours he'll be leaving on
a trip to Alaska, he has been cordial about, agreeing to this chat.. Ste“mnﬂ
carefully, we move among the piled journals, reprints, and phorocopu.s
Every pile represents a different research question,. he tells me.-“Ljuggle a lor
of these things all.at once because they feed into one anorher.” That's ex-
actly why I've come; for a lirtle rigorous. intellectual synergy. :

Let's talk about mass extinctions, I'say. When did someone hrsc realize thae
the concept might apply to current events, notjustico the Per-..
mian or the Cretaceous? ..

He begins sorting 1hrowh memory, bad( o the early 1“ “s,
when the full scope of the current extinction. pr\,blem was barzs
ly recognized. Before then, some writers warned abour” v.m:shmu
\v1ldl1fe and “endangered species,” but generally the warnings
were framed around individual species with popular appeal,
such as the whooping crane, the tiger, the blue whale, the pere-
grine falcon. During the [1970s a new form of concern broke
forth—call it wholesale concern—from the awareness thar un-

_numbered millions of narrowly endemic {that is, unique and lo- .,
calized) species inhabit the tropigal forests and that those forests -
were quickly being cut. In 1976, .a Nairobi-based: biologist
named Norman Myers pubtished a paper in Science on that
subject; in passing, he also.compared-current extincrions with -
the rate cfurmg what he loasely called “the ‘greac dying’ of the:
dinosaurs.” David Jablonski, then a crraduatf, ::tuc!ent read My-, 1
ers’s paper and tucked a copy into histiles. This was the frst time; .,
as Jablonski recalls, that anyone tried to quantify the rate of pre- ..
sent-day extincrions. ‘Norman was a pretty. lonely guy, fora long
time, on that,” he says. In 1979, Myers published The Sinking -
Ark, explammg the problem and offering some rough projee- -
tions. Between the vears 1600 -and. 1900, by Lis tally, humani-
ty had caused the exrinction of about 75 known species, almost
all of them mammals:and birds: Between 1900 and 1979, humins bad exXw: ]
tinguished about another 75 known species, tepresenting a rate well-above
the rate of known losses during the Cretaceois extiniction: Buc ever: more
worrisome was the inferable rate of unrecorded extinctions, recentand now
impending, among planrs and-animals still unidencified by science. Myers
guessed that 25,000 plant species presently stood jeopardized; and maybe hun-
dreds of thousands of insects. By the time human communiries establish eco-
logically sound lifé-styles, the fallout of species could total several million.”
Rereading that sentence now, I'm struck by the reckless optimism of his-as- .
sumption that human communities eventually will establish. ¢ ecologlcaily
sound life-styles.” :

Although this early stab at quantlﬁcation 1elped to gaivamze pubh(. COn- /-
cern, it also became a target for.a handful of critics, who used the inexacti-
tude of the numbers ro cast doubt on the realiry of the ‘problem. Most con-
spicuous of the naysayers was Julian Simon; an economist at the University
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EVEN BY CONSERVATIVE  of Maryland, who atgued bullishly that human resourcefilhess would solve = /7"

, - all proble ms worth soivmg, of which a declme in dwers 1ty ‘of tropical insects

ESTIMATES, HUGE PERCENTAGES WasH't one. :

OF EARTH'S ANIMALS AND f,« In a 1986 issue of New’ Screnast Stmon rebutted Norman Myets, argiiing

om his own construal of select data thar there was “no obvious recent down‘

PLANTS WILL SIMPLY DISAPPEAR. - 7 ward trend in wotld forests——nio obvious ‘losses’ atall, and certamly Ao ‘neéar

‘ catastrophic’ loss.” He later‘co-authorted an op-ed piece in the New York

Times under the headhge “Facts, Not Species; Are Periled.” Again he went

after Myers, asserting a “complete absence of evidence for the claim that the'”

extinction of species is'going Up rapidly—or ¢ven going up at all.” Simon’s ~

worst disservice to logic in'that staterdent and others' was the denial thae in-

ferential evidence of wholesale extinction caunts for anything. Of inferential

evidence there was an abundance—for example; from the Centinela’ Ridge

in a cloud-forestzone of western Ecuador, where in 1978 the botan- o Alwyn

Gentry and 4'colléague found thirty-eight species of narrowly endemi plants, -
including several wirh mystericusly black leaves: Befors e entry
could get back; Centinela Ridge had been completely deforest-

inferential eviderice generally, we might'do well to rememper what °
it contributes-to’dur conviction ‘that approximately 105,000
Ja[janese ¢ivilians died+in the aromi¢ bombing of Hircshima.
The city's popilation fell abruptly on Aupust 6, 1945, bac thc.re '
Wwas no one~by«one identification of 105,000 bodies.

pooh-poohing the concern over extinction:As for Simon him--'
self, who died earlier this vear, perhaps the truest sentence he left
; behmd was, “We tust also try to get moré reljable information

~ ‘about the number'of species thar might ke lost with - =
various changes in the forests. No onie could‘ ‘
argue i

ts of forest. Beyond that, our culture offers little insticuitional
support for the study of narrowly endemlc species in order o reg—'

agmv and: improved on- tHe—ground data about defcresta— :
he many humanacaubed extmcuons on" 1slands, nnd a

seill mvoived'," biit their varied tone$ form a LhOI’US of consensus. T’ ‘1 mun— =
tion three of the most credible. -

W. V. Reid; of the World Resources Inst:tute in 1992 gathered numbers
on the average annual deforestation in each of sixty-three tropical countries
during the 1980s and from them chaited three different scenarios (low, mid-
. : dle, high) of presumable forest-loss:by the year2040:-He chose a standard
marhematical model of the relationship between decreasing habirar area
and decreasing species diversity, made conservative assumptions about the

ed, thé native p!'mta replaced by cacao and other crops: Astor-

Now days a few younger writers ‘have taken Simon's line, ™

W ut itisn't easy to'get such mformauon Field biolog:sts e
tend to avoid investing ‘thei precious research time in'doomed T

crucial constant, and ran his variousideforestation estimates through the mod- g1

el. Reid’s calculations suggest that by the year 2040, between 17 and 35 per -
cent of tropical forest species will be extinct or doomed to'be: Either at the'*
high or the low end of this range, it would amount toa bad loss, though not -
as bad as the K-T event. Then again, 2040 won’t mark the end of human pres-
sures on biological diversity or landscape: E
Robert M. May, an ecologist at Oxford, co«authored a sumlar effort in 1995

" May and his colleagues noted the five causal factors that account for moest: =

extinctions: habirat destruction; habirat fragmentationy, overkill; invasive: *
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species, and secondary effects cascading chrough an ecosystem from otherex- . -
tinctions. Each of those five {is more intricare than it sounds For‘mstance, :

habitat fragmentatlon dooms s spemes by conSigmng them o small, istand-like
. parcels of habitat surrounded by an ocean of human i impact and by then sub-

jecting them to the same ]eopa;dles (smali '\opulatlon size, acted upon by en- N

vironmental fluctuation, cataazrcphe inbreeding, bad luck, and cabcadmg ef-
fects) that make island ; species especially vulacmb[e to extincrion. May's team
concluded that most extant bird and mammal species can expect average life.

spans of between 200 and 400 years. That's equivalent to saying that about
a third of one percent will go extince each year until some unimaginableend .
point is reached. “Much of the d1ver51ty we mhentud \'Lw 'md his co-

authors wrote, “will be gone  before bumanity sorts itself our.”
The most recent estimate comes fromSmart L. Pimm and Thomas M

Brooks, ecoioglsts at the University of Tenacssee. Lzmg a combmatwn of .
published data on bird species lost from forest fragments and feld data gath-
ered themselves, Pimm and Brooks concluded that 50 percent of the world’s
forest-bird species will be doomed ro extinction by deforestation occurring

_ over the next half century. And birds won't be the sole vicrizs. “How many

- species will be lost if current trends continue?” the two scientists asked.

“Somewhere between one Ehll’d and two chirds of all apeueb«—easﬂy mak-

ing this event as larﬁe as the prev:ous ﬁ"(_ aass extincrions the planet has .

-experienced »

Jablonski, who started cluvn this Ime of Lhought in 1978 oﬁers me a e

" minder about the conceptual "nachmer‘; behind such esttmqtn:{ “All math-
ematical modelb, he says cheerily, * ‘are wrony. T hey are approximations. And
the question is: Are twy asefully wrong, - Jﬂe-. meanmalessly wrono?"

Moedels projecting prcsenr and future species loss are useful, he suggests, if

they help people realize that Homo sapiens is perturbing Earth’s biosphere to

N THE NEXT FIFTY YEARS,
DEFORESTATION WILL- DOOM;

* ONE HALF OF THE WORLD'S -
FOREST-BIRD SPECIES

adegree it hasn’ toften ceen 3erturi)ed before. In other words, G

- thatthisisa drasuc experiment in bioiogica dum down we're
; engaged in, not a c_on:muar;lon of routine.

ehmd the pIO]eCElonS of speczes foss Iurk a number of cruuai but

hard-to-plot variables, among which two are especialiy weighry: continuing .

tandscape conversion and the growth. curve of human population. ,
Lfmdscape conversion can-mean many, things: drammg wetlands.ro build

roads and airports, turning tallgrass prairies under the plow, fencing sa- -

vanna and overgrazing it w1th domestic stock, cutting second-growth for

est in Vermont and consigning the land to ski resorts or vacation suburbs,
slash-and-burn clearing of, Madagascar’s rain _forest .to grow rice on, wet -

hillsides, industrial logging in Borneo to meet ]apanese phr wood demands.
The ecologist John Terborgh and a colteague, Carel P. van Schaik, have de-
scribed a four-stage process of landscape conversion that they call the land-
use cascade. The successive stages are; 1} wildlands, encompassing native flo-
ral and faunal communities altered little or not at all by human impact; 2)
extensively used areas, such as natural grasslands lightly. grazed, savanna
kept open for prey, ammals by infrequent human-set fires, or forests sparse-

ly worked by slasb—and burn farmers at fow dens1ty. 3) intensively used ar-.
eas, meaning crop.fields, plantations, village: commons, travel corridors,”
urban and industrial zones; and finally 4) degraded land, formerly useful but-
now abused beyond value to anybody. »{adagascar, again, would be a good
place to see all four stages, especially the rerminal one. Along a thin road . .
that leads inland from a town called Mahajanga, on the west coast, you can .
gaze out over a vista of degraded !and—chaxky red hills and Dulhes, bare: of
forest burned too often by graziers wanting a short-term burst of pasturage,

sparsely covered:in dry grass and scrubby. fan palms, eroded starkly,.drain-
ing red mud into the Betsiboka River, supporting almost no human pres-
ence. Another showcase of degraded land—attributable to fuelwood gath-

ering, overgrazing, population density, and decades. of apartheid—is. the

Cisket homeland in Sourh Africa. Or you might look at overirrigated crop
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T HE LESSON TO BELEARNED -
FROM FRAGMENTED,

ISOLATED HABITATS IS

YEATSIAN: THINGS FALL APART
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| felds lefe rumously salinized in the Central Valley of California.

Among all forms of hndscape conversion, pushmg tropu:al forest from o

* the wildlands category to the mtenswe!y med category has the greatest impact
on biological dwersuy You can see it iy western Indla, where¢ a spectacular o

‘deciduous ecosystem 'known as the Gir ‘forest (home to the last surviving

- population of the Asiatic lion, Panthera leo persica) is yleldmg along its mgned o

edges to new mango orchards, peanut fields, and lime quarries for cement. You . '

can see it in the central Amazon, where big tracts of rain forest have been felled
and burned, in a largely furile attempt { encouraged by misguided government .

incentives, now revoked) to pasture cattle on sun»hardened clay. According
to the United Nations Food and Agticulture Orgamzat;on, the tate of de—
forestation in tropical countries has, mcreased (contrary to Julian Simon’s claim)
since the 1970s, when Myers made his estimates. During the 1980, as the FAQ
reported in 1993, that rare reached 154 million hecrares {a hectare beingthe
metric equivalent of 2.5actés) annuaﬂy South America was losing 6.2 mil-
lion hectares a'year. Southieast Asia was 105mg léss in area but mote propor-

tionally: 1.6 percent of its forests yearly. In terms of cumulative loss, as reported S B
by other obsérvers, the Atlantic coastal forest of Brazil is at least 95 percent, 77

gone. The Philippines, once nearly covered with rain forést, has lost 92 per-
cent. Costa Rica has ‘continued to lose forest, despite’ that country’s famots
concern for its biological resources. The richest of old-growth lowland forests
in West Africa, India, the Greater Antilles, Madagascar, and elsewhere have
been reduced to less than a tenth of their original areas. By the middle of the
next cencury, if those trénds continue, tropical forest will exist virtually
nowhere outside of prt,cechd are_as—that i, nat:onal parks wildlife fe_tuues,
and other official teserves. N

How many protected areas will there be! The present worldwide total is
about 9,800, encompassing 6.3 percent of the planer’s land area. Will those -
parks and reserves retain’ their full Dlologlcal diversity? No. Spemeq wrh idrge
territorial needs will be unablé’to maincain viable popuiat;or' ‘
in small reserves, and as those species die away their absence wi
ers. The disappearance of big predators, for instance, can rele:
medium-size predators and scavengets, whose overabundanc - drn '
still other species (suchas around‘nesr ing birds) to'exrinction. !
ready happened in sgme: habltat fr’loments such as Panama’s Barve U ,'if}rado
Island, and been weil documented in the literature of istand
biogeography. The lesson of fragmented habltats is’ Yencs—
ian: Thmgs fall apart :

28 uman populatlon growth’ will make a bad sntuauon worse Ly:
putting ever mote pressure on all available land. =~ ¢ e
Population growth rates have declitied in mahy countries mthln the past

several decades, it's true. But world population is still increasing, and even if
average fertility suddenly, magically, ‘dropped to 2.0 children per female,
populatlon would ¢8ntinue to incréase (on the momentum of Birth rate ex-
ceeding dedth rate among a generally younger and healthier populace) for some

~ time. The annual increase ‘is now 80 million people, with most of thatin- *
crement coming in less:developed countries. The latest long-range pro;ecttons e
from the Population Division of the United Nations, ‘teleased earlier this'
year, are slightly down from previous long-term projections in’ 1992 buestill -

point toward a problematic future. According to the UN.'s middle estimate
(and most probable? hard to know) among seven fert;hty scenarios, human ™~
population will rise from the present 5.9 billion to 9.4 billion by the ‘year 2050,
then to 10.8 billion by 2150, before leveling off there at the'erid of the twen-

ty-second century. Ifit happens that way, aboiit 9:7 billion people will inhabit
the countries included within Africa; Latin America, the Caribbean, and Asia.
The total population of those countries—most of which are’in the low lati-

tudes, many of which are less developed, and which’ together encompassalarge

portion of Earth's remaining tropical forest—will be more than twice what'

it is today. Those 9.7 billion people, crowded togethet in hot places, form-""+ 7




ing the ocean within which tropical nature reserves are insularized, will con-
stitute 90 percent of humanity. . Anyone interested in the future of biologi-
cal diversity needs to chink about the pressutes these people will face, and the
pressures they will exert in return, ‘

We also need to remember t_hét_ the impact of Homo sapiens on the biosphere

can't be measured simply fix'l’popu‘lationﬁﬁgqreﬁs. As the population expert
Paul Harrison pointed out in his hook The Third Revolution, that impact is a

product of three variables; population size, consumption level, and technology. .
Although population growth is highest in less:developed countries, con-, -
sumption levels are generally far higher in the developed world (for instance, .-
the average American consumes about ten times as.much energy as the av- .

erage Chilean, and about a hundred times as much as the average Angolan),

and also higher among the affluent minority in any country than among the |

rural poor. High consumprion exacerbates the impact of a given population,
“whereas technological developments may either exacerbate it further {think.
of the automobile, the air conditioner, the chainsaw) or mitigare it {as'when
a technological innovation improves efficiency for. an estab-. | .
lished function). All three variables play a role in every case, but
a directional change in one form of human impact-—upon air pol- .,
lution from fossil-fuel buming, say, or fish harvest from the seas—
‘an be mainly attributable to a change in one variable, with on-
v minor influence from the orher two. Suifur-digxide; emissions -
« developed countries fell dramatically during the 1970s and '80s,
= ro technological improvements in papermaiing and other in-
-rrial processes; those emissions would have fallen sull farther
= for increased populer winglor23 percent of the
~.rd vecror) and incrs ¢ - -onsymption (accounting for 75 -
«vne). Deforestation, i:: -« rast, is a directional change that ;-
has teen mostly attributabic = population growth. S
Accoeding to Harrison's calculations, population growth ac-
counted for 79 percent of the deforestation. in less-developed
countries between 1973 and 1988. Some expérts would argue with !
those calculations, no doub, and insist on redirecting our con-
cern toward the role that distant consumers, wood-products
buyers among slow-growing bur affluent populations of the de-
veloped nations, play in driving the destruction of Borneo's
dipterocarp forests or the hardwoods of West Africa. Still, Har-
rison’s figures point toward an undeniable reality: more. toral
people will need more tortal land. By his estimate, the mini-
mum land necessary for food growing-and other human needs

(such as warer supply and waste dumping} amounts to.one ffth of a hectare -

per person. Given the U:N.’s projected increase of 4:9.billion souls before

the human population finally levels off; thar comes to another billion hecrares ;

of human-claimed landscape, a billion hectares less forest—even without al-

lowing for'any further deforestation by the current Human population, or for
any further loss of agricultural land ro degradarion. A billion heceares—in .

other words, 10 million square kilometers—is, by a conservative ésrimate,

well more than half the remaining forest area in Africa, Latin Ameérica, and .

Asia. This raises the vision of a very exigent human population pressing snug-
ly around whatever patches of natural landscape remain.. - - RSN

Add to that vision the extra, incendiary aggravation of poverty. Accord-
ing to a recent World Bank estimate, about 30 percenc of the total popula-

tion of less-developed countries lives in poverty. Alan Durning, in his 1992
book How Much Is Enough?. The Consumer Society and the Fate of the Eaith,
puts it in a broader perspective when he says that the world's human popu-

lation is divided among three “ecological classes”™: the consumers, the mid-. -
dle-income, and the poor. His consumer class includes those 1.1 biilion fot--

tunate people whose annual income per family member is more chan $7,500.

At the other extreme; the world’s poor also number about 1.1 billion people— :

all from households with less.than $700 annually per member: “Theyare'most-

- WE CONFRONT THE VISION OF A
HUMAN POPULATION PRESSING
SNUGLY AROUND WHATEVER
 NATURAL LANDSCAPE REMAINS
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FVvEN NOAH'S ARK ONLY Iy fural Africans, Indians, and other South Asiafis,” Diirning writes. “"T‘héy Lo

cat almost exclusively grains, root crops, beans, and other legumes, and they:

MANAGED TO RESCUE drink mostly unclean water. They live inhuts-and shanties, they travel by -
PAIRED ANIMALS, NOT LARGE foot, and most of their possessions are constructed of stone, wood, and oth-'

er aubstanceb available from the local environment. " Hé calls them the “ab-

PARCELS OF HABITAT. - solute poor.” It's only reasonable t6 assurne that another billion’ people will :

be added to that class, mostly it what are now the less-developed countries,
hefore population growth stabilizes. How will those additional billion, de-
prived of education and other advantages, interact with the tropical tand-

scape! Not likely by enteting information-intensive jobs in the service sec-
vor.of the néw global économy. Julian Simon argued that human ™
mgenmty——-and by extension; human population :tse!f——-ls ‘the ultimate re-

source” for solving Eareh’s problems; transcending Earth's limits, and i’

ing scarcity into abunciance. Buc if all the bright ideas generated by 4 human
population of 5.9 billion haven't yet relieved the desperate needfulness'of =~
L. billion absolute poor, why should we‘expect that humian ingenuiry w;il o

do any betrer for roughly 2 billion poor id-the future?

ing class rift. Tom Athanasiou, in Divided Planet: The Ecology of Rich
or, sees population growth only exacetbating the dwzswn,

igration and rain-forest colonization as safety valves tor the

het rns envzronmental scarcity’ and global soc1opoht1cal insta:
bility, reports that the amourit of cropiand available per pefson is
alling in-the less-developed countries hecause of populatich growth

combination of problems; including encroachment by cities, ero-

pmch and other forms of environmental scarcity, Homer-Dixon

D. Kaplan, as quoted in Kaplan's ‘book The Ends of ‘the Edrth,’
Homer-Dixon said it:more vividly: “Think of a stretch limo in the

Inside the limo are the air:conditioned post-industrial regionsof

North America, Europe; the emerging Pacific Rim; and a few other’ ssolated
places, with their trade surnmitry and computer information h:ghways Out— ‘

side is the rest of mankind;going in a completely different direction.™

That direction; necessarily; will be towaid evermore desperate exploita- -
tion of landscape. When you think of Homer-Dixon's strerch limo on those
potholed urban streets, ‘don't assume there will be room inside for tropical =
forests. Even:Noah's ark only managed to rescue ‘paired animals, not large-

parcels of habirat. The jeopardy of the ecological fragments that we present-

ly cherish as parks, refuges; and reserves-is-alfeady sevete, due to both internal =+

and external forces: internal, because insularicy itself leads to'ecological un:
raveling; and external, because those areas are still under siege by’ tieedy and

covetous people. Projected forward into a future of 10.8 billion humans, of *
which perhaps 2 billion are starving at the periphery of those areas; while

another 2 billion are living in a fool’s paradise maintained by tniremicting
exploitation of whatever resources remain, that jeopardy increases to the point

of impossibility. In addition, any form of climate change in the mid-term fu-

ture, whether caused by greenhouse gases or by a natural flip-flop of ¢limat-
ic forces, is liable to change habitat conditions within a given protected area

beyond the tolerance range for many species. If such creatures can’t migrate :

beyond the-parkor reserve boundaries in-order to-chase their habitat needs,
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Orher writers besides Durning have wamed about this deepen— e

and notes that governments often promote destructive scheies of

't'n'es of land hunger and dxsconcant A young Canadmn poi— '

because millions of hectares “are being lost each yeartoa

sion, depletion: of nutrients; acidification, 'compactiné and salin-
izatior and ‘waterlogging from overitrigation.” In the cropland ™

esees potential for “a wideriing gap” of two sorts—between de-

mands on the'state and its ability to deliver; and more basically be- "
tween rich and poor. In conversation with the journalist Robert

potholed streets of New York City, where homeless beggars live:




they may be “protected” from guns and chainsaws within their litde island,
but theyll still die. Do : vl ey o
We shouldn’t take comfort in assuming that at least Yellowstone Na-
tional Park will still harbor grizzly bears in the year 2150, that at least Roy-
al Chitwan in Nepal will still harbor tigers, that at least Serengeti in Tan-
zania and Gir in India will still harbor lions. Those predator populations,and

other species down the cascade, are likely to disappear. “Wildness™ will be
- a.word applicable only to urban rurmoil. Lions, tigers, and bears

will exist in zoos, period. Nature won't come to.an end, but
it will look very different. :

he most obvious differences will be those ['ve already mentioned: LEOp-:
ical forests and other terrestrial ecosystems will be drastically reduced in area,
and the fragmented rempants will stand tiny and isolated. Because of those
two factors, plus the cascading secondary effects, plus an additional dire fac-
tor ['ll mention in a moment, much of Earth's biclogical diversity will be gorie.

How much? That’s impossible to predict confidently, but the careful guesses. -
of Robert May, Stuart Pimm, and other biologists suggest losses reaching -

haif to two thirds of alf species. In the oceans, deepwater fish and shellfish pop-
ulations will be drastically depleted by overharvesting, if not to the point of
extinction then at least enough to cause more cascading consequences. Coral
reefs and other shallow-water ecosystems will be badly stressed, if not devas-
tared, by erosion and chemical runoff from rhe land. The additional dire fac:
tor is invasive species, fifth of the five factors contributing to.our current ex-
periment in mass extinction. . .- S Do !
That factor, even more than habitat destruction and fragmerication, is a
symptom of modemity. Maybe you haven’t heard much about invasive species,
but in coming years you will. The ecologist Daniel Simberloff takes it so se-
riously that he recently committed himself to {ounding an institure on inva-
“sive biology at-the University of Tennessee, and. ncerior Seeretary Bruce
Babbitt sounded the alarm last April in a speech to a weed-management

symposium in Denver. The spectacle of a cabinet secrerary dencuncing an alien

plant called purple loosestrife struck some observers as droll, but it wasn'tas
silly as it seemed. Forty years ago, the British ecologist Charles Elton warned
prophetically ina fittle book titled The Ecology of invasions by Animals and Plants
that “we areliving in'a period of the world’s history when the mirgling of thou-
sands of kinds of organisms from ditferent parts of the world is setting up ter-
rific dislocations in nature.” Elton’s word “disfocations” was nicely chosen to

ring with a double meaning: species.are being moved from one location to an-

other, and as a result ecosystems are being thrown into disrder. -
The problem dares back to when people began using ingenious new

modes of conveyance (the horse; the camel; the canoe). to travel quickdy 1 &

across mountains, deserts, and oceans, bringing with them rats, lice, dis-
ease microbes, burrs, dogs, pigs, goats, cats, cows, and other forms:of par-
asitic, commensal, or domesticated creature. One immediate result of

those travels was a wave of island-bird extinctions, claiming more than a

thousand species, that followed oceangoing canoes across the Pacific and
elsewhere. Having evolved in insular ecosystems free of predators, many

of those species were flightless, unequipped to defend themselves or their. -

eggs against ravenous mammals: Raphus cucudlaius, a.giant cousin of the pi-
geon lineage, endemic to Mauritius in the Indian Ocean and better known
as the dodo, was only the most easily.caricarured representative of this much
targer pattern. Dutch sailors killed and ate dodos during the seventeenth

century, but probably what guaranteed the extinction of Raphus ciicullatus -

is that the European ships put ashore rats, pigs, and Macaca fascicularis, an

opportunistic species of Asian monkey. Although commonly known as the

crab-eating macaque, M. fascicularis will eat almost anything: The mon-
keys are still pestilential on Mauritius, hungry and daring and always ready

to grab what they can, including raw eggsy But'the dodo hasn't beeni seen -

since 1662. .. . _

“Man's ACCIDENTAL
RELOCATION OF.CERTAIN SPECIES

HAS LONG-CREATED PROFOUND -+

DISLOCATIONS IN NATURE

ESSAY " 65




"T'HE SPECIES THAT SURVIVE
'WILL BE LIKE WEEDS,
REPRODUCING QUICKLY AND
SURVIVING ALMOST ANYWHERE
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- The European age of discovery and conquest was also the great age of bio-
N geography*that is, the study of what creatures live where, a branch 'of bi-
' ology practiced by attentive travelers such as Carolus Linnaeus, Alexander

von Humboldt, Charles Darwin, and Alfred Russel Wallace. Darwin and

Wallace even made biogeography the basis of their discovery that species, -

rather than being created and plopped onto Earth by divine magic, evolve
in particular locales by the process of natural selection. Ironically, the same
trend of far-flung human travel that gave biogeographers their data also be-

gan to muddle and nullify those data, by transplanting the most ready and .

roguish species to new places and thereby delivering misery unto death for
many other species: Rats and cats went everywhere, causing havoe in what
for millions of years had been sheltered, less competitive €cosystems. The
Asiatic chestnut blight and the European starling came to America; the

American muskiat and the Chinese mittén crab got to Europe. Sometimes’ .

these human-mediated transfers were unintentional, sometimes merely

shoresighred. Nostalgic spottsmen in New' Zealand ‘imported’ Brizish red

deer; European brown trout and Coastal rainbows were planted in disregard
of the native cutthroats of Rocky Mountain rivers. Prickly-pear cactus,
rabbits, and cane ‘toads were inadvisedly welcomed to Australia. Goats
went wild in the Galapagos. The bacterium that causes bubonic plague
journeved from China to California by way of a flea, a rat, and a'ship. The
Atlantic sea lamprey found its own way up into Lake Erie, but only after the
Weiland Canal gave it a bypassaround Niagara Falls. Unintenitional or oth-
erwise, all these transfers had unforeseen consequences, which in many
cases included the extinction of less competitive, less opportunistic native
species. The rosy wolfsnail, a small creature introduced onto Oahu for the
purpose of conirolling a larger and more obviously noxious species of snail,
which was itself invasive, proved to be medicine worse than the disease; it
became a fearsome predator upon native snails, of which twenty species are
now gone. The Nile perch, a big predatory fish introduced into Lake Vic-

toria in 1962 because it promised good eating, seems to have exterminat-’
ed at least eighty specxes of smaller c1chhd ﬁshes tha[: were native to thc. lee s

Mwanza Gulf.
The problem is vastly amplified by modern shipping and air transport, wh:ch

are quick and capacious enough to allow many more kinds of organism o get -

themselves transplanted into zones of habitat they never could have reached

on their own. The brown tiee snake, having hitchhiked aboard wilirary*

planes from the New Guinea region near the end of World War [I, has eat-
en most of the native forestbirds of Guam: Hanta virus, first identified in Ko-
rea, burbles quietly in the deer mice of Arizona. Ebola will nextvappear who
knows where. Apart from the frightening-epidemiological possibilities, agri-
cultural damdges are the most conspicuous form of impact: One study, by the

congressional Office of Technology Assessment, reports that in the United -

States 4,500 nonnative species have established free-living populations, of
which about 15 percent cause severe harm; looking at just 79 of those
species, the OTA decumented $97 billion in damages. The lost vajue in
Hawaiian snail spectes or cichlid diversity is harder to measure. But anoth-
er report, from the U.N: Environmental Program; declares that almost 20 per-
cent of the world’s-endangered verrebrares suffer from préssurés (competi-
tion, predation, habitat transformation) created by exotic intetlopers. Michael
Soulé, a biologist much respected for his work on landscape conversion and

extinction,; has said that invasive species may soon surpass-habitat loss and

fragmentation as the major cause of “ecological disintegration.” Having ex-

terminated Guam’s av1fauna, the brown tree snake has late[y been apotted‘ :

in Hawaii. :
Is there.a larger pattern to these mvastons? What do hre ants, zebra
mussels, Asian gypsy moths, tamarisk trees, maleleuca trees, kudzu, Mediter-

ranean fruif flies; boll weevils, and water hyacinths have incommoen with -
crab-eating macaques or-Nile perch? Answer: They're weedy species, in'the

sense that animals as well as plants can be weedy. What that implies is a




constellation of characteristics: They reproduce quickly, disperse widely WILDLIFE WILL CONSIST OF
when given a chance, tolerate a fairly broad range of habitar conditions,

take hold in strange places, succeed espectally in dlsturbed ecosystems, and. . PIGEONS, COYOTES, RATS,
resisteradication once they're established. They are scrappers, generalists, . ROACHES, HOUSE SPARROWS,
opportunists. They tend to thrive in human-dominated terrain because in o : _ -
crucial ways they cesemble Homo sap;ens aggressive, versatile prol:hc, . . CROWS, AND FERAL DOGS
and ready to travel. The city pigeon, a cosmopolitan creature derived from - S '
wild ancestry as a Eurasian rock dove (Columba livia) by way of centuries

of pigeon fanciers whose coop-bred birds occasionally went AWOL, isa.

weed. So are those species thar, beneﬁtmg from human impacts upon

landscape, have increased grosst in abundance or expanded their geo--

graphical scope without having to cross an ocean by plane or by boat—for
instance, the coyote in New York, the raccoon in Montana, the whttc talled
deer in northern Wisconsin or western Connecucut ‘The brown-headed
cowbird, also weedy, has enlarged its range from the eastern United States
into the agricultural Midwest az the expense of migratory songbirds. In gar:
dening usage the word “weed” may be utteriy aub]ectwe indicating any planz‘
you don’t happen to like, bur in ecological usage it has these
firmer meanings. Biologists frequently talk of weedy ‘species,
meaning animals as well as plants. -

Paleontologists, too, embrace the idea and even the term
}ablonskt himself, in a 1991 paper pubhshLd in Sciencz, extrapo-
lated from past mass e*ctmctlons to our current one and suggest-
ed that human activitie. = likely to take their heaviest toll on
narrowly endernic specze\ ile causing fewer exrincticns among
those species that are brou.:.; adapted and broadly distributed. “In.
the face of ongoing habitat alt:-ition and fragmencation,” he
wrote, “this implies a biota increasingly enriched in widespread,
weedy species—rats, ragweed, and cockroaches—relative o the
larger number of species that are more vuinerable. and potmt*aa—
ly more useful to humans as food, medicines, and genetic re
sources.” Now, as we sit in his office, he repeats: “It’s justa ques-
tion of how much the world becomes enriched in these weedy
species.” Both in print and in talk he uses “enriched” somewhat
caustically, knowing that the actual direction of the trend is to-
ward 1mpovenshment ) : .

Regarding tmpovenshment, let’s note another dari\ mtereatmg
irony: that the two converse trends I've. described—partitioning
the world’s landscape by habitat fragmentation, and unifying the
world’s landscape by global transport of weedy species—produce
not converse results but une redoubled result, the further loss of bmlog\cql di-
versity. lmmersmg myself in the literature of extincrions, and making dilet-
tantish excursions.across India, Madagascar. New Guinea, Indonesia, Brazil.
. Guam, Australia, New Zealand, Wyoming, the hills of Burbank, and other

serni-wild places over-the p'zst decade, I've seen those redoubling trends
everywhere, portending -+ nesr-term future in which Earth’s landscape is
" threadbare, leached of dlumty, heavy with humans, and “enriched” in » ,\ted\ :
species. That’s an ugly vision, but I find it vivid. Wildlife will consist of the
pigeons and the coyotes and the white-tails, the black rats. (Rattus rattus).and .
the brown rats (Rattus norvegicus) and a few. other species of worldly. rodent,
the crab-eating macaques and the cockroaches (though, as with rhe rats, not
every species—some are narrowly endemic, like the giant } Madagascar hissing -
cockroach) and the mongooses, the house sparrows and the house geckos and
the houseflies and the barn cats and the skinny brown feral dogs and ashort -,
list of additional species that play by our rules. Forests will be tiny insular pacch-
es existing on bare sufferance, much of their biological dxversuy {the big
predators, the migratory birds, the shy creatures thar can’t tolerate- edges
and many other species linked inextricably with those) long since decayed
away. They'll essentially be tall woody gardens, not forests in the richer sense.
Elsewhere the landscape will have its strips and swatches of green, bur except




HOMO SAPIENS—REMARKABLY i on much—pmsoned lawns and golf courses the foliage w1li he infested with cheat-

grass and European buckehiom and spotted knapweed and Russian thistle

WIDESPREAD, PROLIFIC, and leafy spurge and salt meadow cordgeass and Bruce Babbitt's purple loose-

AND ADAPTABLEIS THE - Suife. Having recently passed the great age of biogeography, we will havé en- ;
- tered the age after biogeography, in that virtually everythmc will live virtu-

CONSUMMATE WEED © allyev erywhe.re, though the list of species that coristitute “everything” will

‘be small. I'see chis \vorlc! implicitly foretold in the U.N. population projec- *
tions, the FAO reports on deforestation, the northward advance i into Texas

of Africanized honeybeés, the rhesus monkeys that haunt the parapets of
public buildings in Neéew Delhi; and every fac gray sqmrrel on 2 bird feeder'in

England. Earth will be a different sort ‘of place—soon, in’ just five of six hu- B

man generations. My label for that place, that time, that apparent-,
“ly unavoidable prospect, is the Planet of Weeds. Its main

bf: no ahortave of Crows.

interest to many. We come to 4 certain fretful Teap ‘of logic that otherwise

rence will be the extinction of us. By seizing such : a huge share

teised. My quibbles with the idea are that it seems ecological-

it’s frequently offered as the ultlm'}te argument against pro—
ceding ds we are.

be one of the most bomb-proof species on the planet,” e says,
We're ﬂeographlcaily widespread, we have a pretty temarkable
eproductive rate, we're incredibly good at cozopting and mo-

taking is one that has probably already dawned on you:
Homo sapiens itself is the consummate weed:"Why shouldn’t we
“survive, then,‘on the Planet of Weeds? But there's a wide
range of possible circumstances, Jablonski feminds e, be-
tween the extinction of our species and the continued growth
of human populauon, (,onsumpuon, and comfort. “T think

spiritual and aesthertic values they offered, he foresees unpredictable lev-
els of loss'in many physical and biochemical functions that ordinarily

come as bénehts from-diverse, robust écdsystems—finctions such as clean-
ing and recirculating air and water, mitigating droughts and floods, de-

composing wastes, controllingerosion, creating new soil, pollinating ¢rops,
capturing and trAnsporting dutrients, dampmg short-term temperatire ex-
tremes and longer-term fhictuations ‘of climate, restraining outbreaks of pes-

riferous species, and shielding Earth's sutface from the full brunt of ultra-~

violet radiation. Strip away’ the ecosystems that perform those services,
Jablonski says; and you'can expect grievous detriment to the reality we in:

habit. “A lot of things are going to happen that will make this a crummis

-er place to live—a moré stressful place to live, a more difficult place to live,
a less resilient place to live—before the human species is at any risk-acall.”
And maybe some of the new difficulties, he ‘adds, will serve as incentive

for major-changes in the trajectory along which we pursué ‘our aggrégate

self-interests. Maybe we'll pull back before our curtent episode matches the
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“consoling félicity, 4 as far as | cm lmaclne, is thar therc w1!i‘”

.rhoughifu obsetvers seem willing, even eager, to make: that the ultimare cén-

mprobable and too optimistic. But it bears e examining, begause ‘

“Jablonski alsohas his doubts Do you see Homo sapzcm asa
tkely survivor, T'ask him, or'as‘a casualty’ “Oh, we've got to

. nopolizing resources. I think it would take really sericus, con-
rted effort to wipe out'the human species.” The point ha's

we'll be one of the survivors,” he says; “sort of picking through '
the rubble.” Besides losing all the pharmaceutical and gener-
ic resources that lay hidden within' those extinguished species, and ail the

owwe ‘cem‘é to the que&.ti'on of human survival, a matrer of some

ot Earth's landscape, by imposing so wanmnly onitsprovidence, -
presuming so reckies‘:ly on its forgivingness, by killingoffso "
any species, they say, we will doom our own species o ex-
tion. This is a commonplac“ among the environmentilly ex- "




Triassic extinction or the K-T event. Maybe it will turn out ro be no worse
than the Eocene extinction, with 35 percent loss of species.

! “Are you hopeful?” I ask.
'Given that hope is a duty from which. paleontoloﬂxst:; are
exem t ,I m surpnsed when he answers,. Yes;l am.”

L 'm not. My own, guess about the mid-term: future, excused by no ex-
empnon is thait our Planct of Weeds will indeed be a crusimier place, a lone-
lier and uglier place, and a particularly wrerched place for the 2 billion
people comprising Alan Dumning’s absolute poor. What will increase most

dramatically as time proceeds, I suspect, won't be generalized misery or fu-

turistic modes of consumption but the gulf between wo global classes ex-
periencing those extremes. Progressive failure of ecosystem functions?Yes,

but human resourcefulness of the sort Julian Simon so admired will proba-

bly ind stopgap technological remedies, to be available fora price! S the

world’s privileged class—that’s your class and my class—will probably still -

manage to maintain themselves inside Homer-Dixon’s stretch limo, drink-

ing bottled water and breathing bottled aic'and cating reasonably healthy foody i -

that has become incredibly precious, while the potholes on the road cutside
grow ever deeper. Eventually the limo will look more like a lunar rover. Rag-
tag mobs of desperare souls will cling to its bumpers, like groupies on Elviss
final Cadiilac. The absolute poor will suffer their lack of ecological pr:vdeoe
in the form of lowered life expectancy, bad henlth, absence of edricition, cor-
rosive want, and anger. Maybe-in time they'll find ways 10 garher themselves
in localized revolt against the affluent class. Nor hl\c_ly though, 23 long as
affluence buys guns. In any case, well before that they will have burned the

last stick of Bomean dipterocarp for firewood and roasted the last lemur, the

last grizzly bear, the last elephant left unprotected outside a zoo.

Jablonski has a hundred things ro do before leaving for Alaska, so after two

hours I clear out. The heaton the sidewalk is fierce, though not nearly as fiefce
as this summer’s heat in New Delhi or Dallas, where peopie are dying. Since
my fhght doesn’t leave tintil early evening, I cab downtown and rake refuge

in a nouveau-Cajun resraurant near the river. Over a beer and jambalaya, 1

glance again at ]ablonskt s 1991 Science paper, titled “Extinctions: A Pale-

ontologxcal Petspective.”I also play back the tape of our conversation, press-

ing'my ear against the lictlé recorder to hear it over the lunch-crowd noise.

Among the last questions I asked Jablonski ‘was, What will happen -
afae'r this mass extinction, assuming it proceeds to a worst-case scenario?
If we déestroy half or two th1rds of all living species, how long will it take

_ forevolution to fill the planet back up? “I don’t know the Answer to that,”
he said. “I'd rather not bottom out and see what happens next.” In the jour-

nal paper he had hazarded that, based on fossil evidence in tock laid down
atop the K-T event and others, the time required for full recovery might
be 5 or 10 million years. From a paleontological perspectivé, chat's fast, “Bis -

otic recoveries after mass extinctions are geologically rapid but immense-
ly prolonged on human time scales,” he wrote. There was also the provi-
so, cited from another expert, that recovery might not begin until after the
extinction-causing circumstances have disappeared. But in this Case, ot
course, the circumstances won’t likely disappear ‘until ‘we do.

Stiil, evolutton never rests. [t's happemng right now, in weed patches all

over the planet. l’m not presuming to alert you to the end of the world, the ™~
pl p g ¥

end of evolution; or the end of nature. Whar I've tried to déscribe here is iot
an absolute end but a very deep dip, a repeat point within a long, violent ¢y-

cle. Species die, species arise. The relative pace of those two processes is what .
matters. Even rats and cackroaches are capfﬂ1 e-—given the requisite condi-

tions; namely, habitat diversity and time—of speciation. And speaatton
brings new diversity. So we might reasonably imagine an Earth upon which,

10 million years after the extinction (or, alternatively, the drastic transfor- -

mation)} of Homo sapiens, wondrous forests are again filled with’ wondrous

beasts That'’s the good news. - n

W/ HAT WILL HAPPEN AFTER

THIS MASS EXTINCTION, AFTER
WE DESTROY TWO THIRDS OF

ALL LIVING SPECIES!?
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Israel plays polmcs w1th Palestmlj

This is a house demolition order issued to Hamdi Shehadeh, a}:- - : e Db s SRS ST LA
Palestinian laborer living outside the village of Sa'ir, hear He- .. o ot s e L
bron. Shehadeh’s house lies in Area C, the 73 percentof the | .o vy 0l v IHE RS
West Bank over which Israel retained interim control follow-: Y P ST IR TR s T TRET g
ing the 1995 Oslo [l Peace Accords. Since 1987 Israeliau-: .0
thorities have used zoning ordinances to justifythe ‘demotki-
tion of more than 2,000 Palestinian homes, and;this: process :
has accelerated in recent years to consolidate: territory before | -
1999, when the stalled peace taiks supposedly conclude. The
order gives Shehadeh rhirty days to raze his own home. lf he
does not comply, he will be notified the day of the demolition
" to remove his family's belongings before Israeli soldiers de-
stroy it for him. He must then, nictes the order, relmburse Is-
rael for the cost of demolition. :

“You, the owners, are building without a permit.” Written in |...,
both Arabic and Hebrew, the order appears to apply equally to
Palestinians and Jews. This is not the case. The Civil Admin- .|,
istration (run by the Israeli army) controls the planning com-, | ..
missions, which strive to restrict Palestinian development and.:
expand Israeli settlements through the unequal allocation of

building permits. Jews encounter few planning hurdles {no sur-

prise since settlers sit on the zoning commissions), but Pales-
tinians who apply for a permit must pay fees of up to $2,500

(the annual wage of a teacher) and endure a year-long process

only to face almost certain rejection. A 1992 study found that |
six times as many permits were ‘issued to Jews as to Palestini-. ,
ans—fifty times as many per capita—a disparity that has al-

most certainly increased since peace talks began in 1993.

1‘":
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To justify the demolition of. Shehadeh'’s house, the order here

cites a “1966 Town, Village, and Buddmgs Planning Law,” estab-

lished when the West Bank belonged to Jordan. A hodgepodge

of outdated and extant zoning laws—some dating back to. Jor-

danian, British, and Ottoman rule—supplies Istael with myriad

justifications for denying a permit or destroying a home. Even

uncontested ownership is difficult; a year after Istael took the

West Bank in 1967, it froze land registration, so many Paiestim»

ans have no “legal” title to their land. Palestmxans who attempt,
to prove ownership confront Israeli experts wielding maps, aerial-. |
surveillance photos, and ancient Ottoman documents culled from

- archives in Istanbul. Under the antiquated laws most Iand is

zoned for agriculture, and overcrowded Palestinian villages. are

typically not allowed t6 annex such land. When Palestimans,

. such as Shehadeh build ourside village limits on their own “agri-_ IR T
cultural” land, they invite the bulldozers. Jewish settlers faceno | - Heses
such reprisals. Land for their settlements is simply rezoned, ' o
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