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Will We Mend Our Earth? 766

A# the National Geographic Society enters its secomd century, one of its
goils will be “to encourage a hetter stewardship of the planet, " writes
President Gulbert M. Grosvenor. A Society-sponsored symposizm [ost
January expressed calls for o new erg of global responsibifiny

Rondonia: Brazil's Impenled Ramn Forest 772
Bruzil's vast western fromtier hos enticed settlers since the 1960s. William
&, Ellis tracks the moss immugration and the subzequent destruction of rain
forest, escalated by construction of 900 miles of an Amazonia highway,
With photographs by William Albert Allard and Loren Mointyre

Urueu-Wau-Wau Indians:
Last Days of Eden s

As pioneers encroach, the peoples of the raan
forest under a government hards-off policy protect
thetr lands by resort to force. Loren MelIntyre and
Jeseo vion Puttkamer document the predicament of
one tribe

Quietly Conserving Nature 18
Far nearly 40 vears the U, 5.-hased Noture Conser-
vancy has combingd biology and business for the
profit of untgue plant and animal communities.
Noel Grove reports, with photographs by Stephen
J. Krusemuanmn
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cvele of these rundra-dwelling mammuls in the last
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great migratory Rerds of the New Waorld. BAMN HOTE HOLDGAAFSICS, (ML,

An Arctic Dilemma 838

CHl ¢comparies wiand (o tap reserves they suspect [le beneath a protected
swath of wilderness spanning the Alaska-Canada border. Douglas B. Lee
and photographer Jemes P. Blair examine the debate over development

Whales: An Era of Discovery 87

As commercual whaling fades oway, zoologist James [V, Darling sume up two
gecades of whale research, (ncluding recently recopnized parallels with [ond
mammals. Filp Nicklin captures rare tmiages of worlid’s largest animals

New Perspective on the World 910

Recounting efforts to portray the round earth on flar paper, National Creo-
graphic’s Chiet Cartographer lohn B. Crarver, Jr., introduces the Soctety’s
new and more realistic world map

Population. Plenty, and Poverty o914

sevrocheting world population and incredsingly efftuent life-stvles are
straining earth's resources. Staonford biologists Poul R, Ehrlich and Anne H
Ehrlich say population control 15 essential for the survival of humonity
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Will We
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By GILBERT M. GROSVENOR seeument anp cuamsan or 13 sossn

s HE NATIONAL GEOGRAPHIC SOCTETY  have joined the farms and cities in o knock-

began its first century with a out blow, leaving the water so opaque that
'l determination to better under- | don’t encourage my young son to swim in
| l: stand the world, We have be- it, as | mysell once did. The bay 1s a micro-
| gun our H:::nnd with _l*he same  cosm all nght, of what we have become,
! determmation but with an what we must correct, and what we have 1o
added imperative: to encourage a better avoid in the future.
stewardship of the planet. Here at the Geographic we have been
During one brief century mankimd has cruising the waters of our own history

passed the point of global opportunism and  throughout this vear, celebrating a century
entered an ern of global protection. There is  of what we call our “vovage of discovery.”
hardly a place in this land where the lesson l.ast January we reprinted the inaugural

i= not written plain for all to see. address of the Society’s first president.

I have sailed the Chesapeake Bay, for Gardiner Greene Hubbard spoke eloguently
example, for half a century, With its nch of diffusing geographic knowledge, “s0 thm
melding of forest. field, water, and sky. the  we may all know more of the world upon
Chesapeake has always represented to me which we live.” His conclusion, *The more
the best of this nation’s outdoor heritage. we know, the greater we find is our igno-
Considering the wealth n its waters (the rance,” rings louder today than it did then.
blue erab catch alone exceeds 30 mullion Much has been learned and accomplished
dollars a year), the productivity of its tilled over the past century, but the soiling of the
fields, and the collection of industry along Chesapeake Bay only proves the elusive-
its-shores, it hos seemed a microcosm of the  ness of true wisdom.
developing world. We live in a changed world from that of

Increasingly, though, the shoreline and 1888, and we are a changed nation. Our
creeks are sprouting clusters of condomini-  founders knew an America with rising ex-
ums, and the wetlands that draw hundreds pectations, while we see a superpower rid-
of thousands of ducks and Canada geese dled with self-doubt, Tropical forests were
each fall are being drained. bulldozed, and mysterious challenge in 1888, The challenge
built over. in 1988 is saving them from disappearance.

The verdant fields are sull productive, Automobiles had jost been invented, and
thanks in part to herbicides and fertilizers airplanes were unknown. Would our
that are chemically altering maring life. A founders be impressed by rash-hour traffic,
recent study points to acid rain as a major a brown cloud over Denver, or aerial grid-
contributor of the nitrates that are over- loek at Chicago's O'Hare Axrport? Could
nourishing the bay, promoting algal growth  they have conceved of a Mexico City with 20
that uses up oxvgen and crowds out sun- milbion people in an atmosphere so murky
light. The primary source: motor-vehicle that the sun is obscured, so poisonous that
exhausis in the eastern Umited States. school is sometimes delayed until late morn-

Industrial pollutants all along the watershed  ing, when the air clears?
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AST 1aNUARY the Society held a sympo-
sium on global prospects, spon-
sored by our Committee for
Research and Exploration. Distin-

guished scholars from many disciplines
(following page ) assessed developments in
their respective fields and urged corrective
measures for the future. For five days and
mghts our puditorium rang with vision.
cnticism, celebration, and admonition, a
mimnd-filhing compendium of the state of
the world.® |

There was much to celebrate. Frank
Press, president of the National Academy
of Sciences, pointed out that we are in the
golden age of science, with one technologi-
cil revalution following another. Our
founders lived in the midst of two: steam
power, and the use of fossil fuels and elec-
tricity. The third and fourth came with the
arrival of nuclear fission and the transistor
in the 19404, The atom became both servam
and global threat, while the transistor
changed the way we communicate urxd
OFgamze Our Services.

We are now at the dawn of a fifth, the
biological revolution. The decper under-
standing of the molecular makeup of cells
makes it possible 1o manipulate the genes
of plants and orgamsms, which should have
enormous impact on agriculture and human
health. Genetically engineered plants could
be steered toward increased productivity,
nutrition, and resistance to disease, reduc-
ing the need for pesticides und lertilizers.
Biotechnology is also creating wholly new
witvs of detecting and treating terrible
human diseases.

Other exciting developments glimmer on
the horizon: electrical superconductivity.
improved ceramics, and new thin films and
interfaces between matenials. Evervday
tools umimagmable o us now will spring
from these, for, as Press noted, in modern
science the pace of discovery accelerates
al an evor increasing rate.

Unfortunately there are drawbacks to our
genius. For oo long we were blinded by the
positive side of technology and ignored the

*To order & copy of “Earth "88: Changing Geographic
Perspoctives” (520 postpuid), plosse write

Nathonal Ceographic Soclety, P.OY, Box 1640,
Wishington, D, C. 20013,

slowly emerging dark side, as was pointed
out by Jerome B, Wiesner, president
emeritus of the Massachusetts Institute of
Technology. We ignored it because in the
infancy of modern technology the dark side
wis not vet discernible,

During the inauguration of this Society
clectne lamps were scen as a blessing of
progress. Who then could have imagined
tension between the United States and its

~old friend Cunada over emissions caused by
the coal-fired generation of electric power?
In 1895 the advent of the automobile was

r?npﬁ' everywhere are affended by
pollution. They sense intuttively that
we have pressed beyond limits we
should nor have exceeded. 1hey want
to clean up the werld, make it a
better place, be good trustees of the
earth for future generations,”’

—JAMES GUSTAVE SPETH,
President. World Resources Insnrute

—————————————————

hatled as o remedy for aty polluticn . . . by
horse manure, dow we decry the car’s con-
tributions to acid rain. man-made ozone,
bood-lead content, und carbon dioxide
butldup. Air-conditioning, what luxury!
Spray cuns, what convenience! Then we
learned that the chiorofluorocarbons used
in both help destroy the stratospheric ozone
that protects us from cancer-causing
ultraviclet radiation.

When there were only a few hundred
thousand automohiles and fewer refrigera-
tors than true iceboxes, and when spray
propellints were just o World War 11 tool in
the battle against malaria, opposing them
was unthinkable. Their destructive impact
has come with the surge in their popularity,
in the worlkd™s bulging population. and con-
sequently in their increased use. Disposal of
the bitter fruits of high consumption —trash
and toxic waste—has became an intractable
problem. We are victims of our own suc-
cess, drowning inour own garbage.



CHANGING GEOGRAPHIC PERSPECTIVES
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Participanis i the sympaostim on global prospects:
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FRHAPS NOTHING 50 illustrates the
change from the world of our
founders to our own as the leapin

ik human population. One and a hall
billion people occupied this planet when

the National Geographic Society was
formed. Now there are more than five bif-
hon. Although the growth rate has de-
clined, demographers expect the planet’s
population to double in this coming centu-
ry—1o 1en billion. We are already overpop-
ulated, biologist Paul R. Ehrlich of Stanford
Umversity, another symposium speaker,

® E-F. 4 ¥ F F O F & ¥ ® @

-N. §. Stmm.'-'a'ruu_-'. |
President, International Unton for Conser-
virbion of Nature and Natural Resources

explains—in terms a banker would appreci-
ate—in an article co-guthored with his wife,
Anne H. Ehrlich, in this issue (page 914).
Other presentations at the symposium
echoed similar concerns. At current rates
of destruction much of our tropical forests,
the most biologically diverse areas on ¢arth
and source of numerous medicines, will be
gone within 25 years, predicted Peter H.
Raven, director of the Missoun Botanical
Ciarden. Erased with them will be at least a
million species, probably many more, of
which only a relative handful have been
tested for possible use by man. According
to Mohamed A. F. Kassas of the University
of Cairo, some 20 million square miles and
nearly a billion people are affected by des-

ertification. Russell W. Peterson, president

{70

emeritus of the National Audubon Society,
cited studies showing world oil production
peaking in a decade or two before falling
into irreversible dechine.

Remuarkable increases in food production
have been achieved over the past one hun-
dred vears, reported M. 5. Swaminathan,
president of the International Union for
Consarvauon of Nature and Natural Re-
spurces, Yet the number of hungry people
has increased because of rapid population
growth, poor distribution. and political
problems. The best agricultural lands are
already being farmed, and necessiury in-
creases in productivity must come from
marginal land —made marginal by nature or
by man’s abuses through deforestation,
overgrazing, and air and water pollution.
Tropical forests may be rich mologically,
but laid bare they often expose fragile,
unproductive soils,

Water may cover most of the ¢arth’s sur-
face. but nearly two billion people in the
developing world lack safe drinking water.
Most of the population increase will take
place there.

Further complicating the global picture 1s
the greenhouse effect of increased carbon
dioade. methane, and other gases caused
by man’s activities. The butldup of these
gases, scientists have long said, has commut-
ted us to g warming of earth's temperatures
within the next half century. One disastrous
consequence, according to Wilham A. Nier-
enberg of the Scrpps Institution of Ocean-
ography, would be the melting of polar ice
and & resulting rise in sea levels, Disruption
of rainfall and soil moisture patterns could
chiange the fortunes of nations, reported
James Gustave Speth of the World Re-
sources Institute,

Already those fortunes are woefully out
of balance. A quarter of the earth's people,
located in industrialized countnies, control
R0 percent of its resources. Some of us live
better than royalty a century ago, while
another quarter of the world's population
today languishes in poverty. And unbeliev-
ably, in this golden age of science 40, ()
voung children die of hunger and related
diseases each day.

While concern was a recurrent theme
in the presentatuons, despair was absent.

Nationol Geographic, December 1085



Virtually every speaker held that current
problems and potential problems could be
met, and examples of success were cited fre-
quently, China, once considered the vim-
guard of the population explosion, has
curbed its growth 1o near-replacement level
while raising the standard of living and ex-
tending hife expectancy.

Large-scale efforts around the world have
shown that soil erosion and desertification
can be arrested when the proper effort is
made. Tropical forests do not have to be
leveled to feed people: Peter Raven pointed
out that innovative methods of cultivation
in forested areas can sustain relatively high
population densities. Crazing and ishing
can be practiced in sustainable ways. Swa-
minathan outhned a seven-point action plan
he said can guarantee “nutrition security”
for any country.

The resources exist, said MIT"s Wicsner,
to start rebuilding o world that is in ecologi-
cal and human equilibrium. Surveys in this
country have shown that citizens increasing-
ly support environmental protection mea-
sures, a message many politicians seem to
be missing. Recently 1 witnessed that sup-
port, and a willingness by individuals to
become involved, when [ traveled around
the country with the President’s Comuniis-
s1on on Amerncans Cardoors. True equilib-
rium, true improvement in the quality of all
our lives, will happen only when an in-
formed and dedicated population wants it
to happen. That's where the National Geo-
graphic Society comes in.

i B supronrT the voices of reason
?h \ that call for restoration of envi-
ﬁ"ul'f, ronmental balance to planet
¥ earth. Public awareness, educa-
tion, pratecting our nationasl heritage, and
recognizing our global responsibility are
recurrent themes in our journal.

Yet | worry that we did not do enough
so0n enough to warn our members about
what was happening. Acid rain, deforesta-
hon, shrnking wetlands, air pollution —
these will be major issues for decades. And
ke milhons of others | am haunted by the
potential for nuclear destruction in the
hands of nations that show a worrisome
mabtlity to resolve thewr differences.

Will We Mend Our Earth?

All our concerns, all our hopes point to
a need for better knowledge of geography.
How can we hope for good stewardship of
this planet if we don't knew how life inter-
acts with life? How can we hope to live
peacefully with our fellow man if we don’t
comprehend where or how he lives? How
can we hope to remain a successful econom-
1 competitor if we know so little of the na-
lions we are competing againsg?

This magazine and this Society have
focused on these issues in the past, and we
must do even better in the future. With all

—Jerome H, Wisssner, President Emeritus,
Massachusetts Institute of Technology

the tools at our disposal —computer-aided
research, faster picture transmission, laser
videodises, satellite TV hookups—we plan
to alert the public to the dangers outlined
in our symposium. Our National Geographic
Education Foundation, announced earlier
this year, is aimed not only at obliterating
geographic illiteracy among the young but
also at creating future geographers who are
sensitive (o the needs of this planet. Our
expenditures for research grants have risen
steadily over the past decade, and imcreas-
ingly they are awarded for studies of the
problems posed by our symposium,

I mankind’s greatest advances oceurred
i the first century of this Society, perhaps
the greatest challenges lie in the second.
The siakes could not be higher, As Harvard
seientist Edward O, Wilson told us, “How
the human species will treat life on earth, so
as Lo shape this greatest of legacies, pood or
had, for all ume to come, will be settled
duning the next hundred vears.”

The responsilnlity lics squarely with us.
Will future generations praise our foresight
or look back in anger and dismay at what
we had, and what we lost forever? [

1l



“It appears likely thar no fewer than 1.2
million species, at least a guarter of the
binlogical diversity existing in the mid-1980s,
will vanish during this quarter-ceniiry or
soon thereafter, and that a much higher pro-
portion of the total will follow by the second
half of the next century, as the remaining | E
forest refuges are decimated. ™

—Mirer H., Raven, Dhirecior,
Missoun Botamieal Garden

Amid debris of cut and barned
rees, o comple copsirael g mew Reiae
wear Mirante di Serra.

Rondonias

By WILLIAM §. ELLIS wmsranr s
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aw can you do this to us?” rages a settler. “The Indians have lots
of land. We have so little. Fhey're lazy, and we re working hard
fo make something of this place.” Six vears ago INCRA, then the

government's land-settlement agency, set up these colomists at the end of a
road northeast of Ji-Parana. No one realized until too late that the land lay
inside the lgarapeé Lourdes Indian reserve. When representatives from thi




NVational Foundation for the Indian (FUNAL arrived to evict them in
1956, settters blocked the road. [ he confroniation turned into a shoutitng
match in the local schoolhouse; f-'ril'ln!.-:'i vland Jr’_l' the windows at right.
\frer the colonists were moved out, the Indians burned their

settlement. Conflicts like this often arise where land development

accurs alongside protected areas.




licing streets into the wilderness, INCRA in 1970 founded Oure Preto do
(deste (right), where it headguartered setilement operations. Fertile
lands flank this streteh of BR-364, and farmers have received substan-
tial technical assistance. Poor soils and a rough ride have not kept colonists
from following BR-429 (above), which passes ecological preserves on ifs
way from BR-364 to the Bolivian border,
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“The Bold Ones March Wesi-
ward,” proclaimed a govern-
meni slogan promofing the
Amazon wilderness to land-
hungry lnborers in the 19705,
Settlers had begun the move fo
remote Ronddnia a decade ear-
lier, once Highway BR-364
stretched across the territory,
micde a state in 1981. A ribbon
of red dirt, BR-364 funneled
migration from the drv, over-
papulated northeast and from
farms in the souwth where
machines hod replaced
AN pPOWer.

In 1984 the Brazilian gov-
ernment finished paving BK-
64, the centerpiece of its 1.5-
billion-dollar Polonoroeste
regtonal development project.
By then immigrants flooding
into the state were cutting still
mare roads into (he rain forest
and clearing large fracts to se-
cure land-renure claims.

Ronddnia’s population hs
doubled during the 1980s. The
sorl im many areas cannof stis-
tain agricwlinre, and instead of
providing food for expori, as
planned, the state imports most
staples. Experts estimate that
maore than 20 percent of the
rain forest has been destroved
alfready.

Almost entirely
undisturbed in 1973,

Rondinia’s rain forest
appears rusty red (n

images made by the Landsat 1
suatellite 15 years ago. BR-364
appears as o [one white track.



Peforestation repisters light bloe
in Landsat 5 images of the area
in 1887, Mam routes with
ouxiliory roads every

fewr miiles branch
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Still, the mass movement of people Lo
Ronddnin
| 97 0s; by 1984
was completed, the migration was turned to
full throttle. There has been nothing like
i Illil-L"'[ |:

o [}
ean in those vears of the early

when the paving of BR-364

it sinee thie rush to the Amen
HSLLIETS
] b clan A IO I!'||' cnvironiment nas seen

e e e much as ) T el of the ran [or-

est may have been destroved . Socially Rondi-

nin has mirrored the excesses of other frontie
apenings: the undercurrent of lnwlessness,
the greedy exuberance of entrepreneurs, thi
ruzzling, gigeling night music of debauchery,
and & haphazard life-style gripped by
uncertainty

And, of course, there are Incdhan plavers in
this frontier dama. They are -'-I':EIII.'_ ik .=||_|_|
sometimes murdened

IO COTTeETS

Brazel's Imperiled Rain Foresi

In a haze of dust at sunset a mule-drawn
cart joins traffic on the 300-foot-wide
miin street of Rolim de Mowra, a rovwdy
rown ramed for an [8th-century Portu-
puese rovernor. Trocks loden with logs
and lumber roar along this route as they
service surrounding milizs. Wood prod
wots muke up more than 60 percent of
Rondonta's industeiol vield

ERONIMO GARCIA DE SANTANA, the
povernor of Rondinia, sat with his
Nead in a shroud of cigar smoke and
iamented the straun on governmerit
gervices. U only immigration wiould
fall off, we could plan and inaugurate new
00, 000 chil

Annol go Lo s hool b

And

programs,’ he said. “There are

I
dren in Ronddnia who

cause there are no schoolds for Lhen
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| he town ol Arnguemes, coulth of Phrto

velho along BR-164, 15 known as the " malar-
g capital of the world, " althoyeh there 15 1

hanner across the matn street proclaiming e
pdistinction

Fear of malaria can quickly induce a hope
ful homesteader to forfert his land clam and
flee Rondoma. The critical shortage of ele
triv power, an inflation rate in the country of
close to 600 percent —sach nre hardships to
cread of the chilled and

OVIEITCOIme ._|'|| I'I_.
fevierish journey [ the illnes
-||;'I| L _||'|'il:_: Fii |_'I|||||r._'

mprrrled Aain .Ir'n'.l [

jomtn: That's

Shouldering banamas in a basket,
Lourtval Evangelistn heads home with
his sons after tending the beans, coffee,
cormn, and manioc that he grows on his
land near Alverada do Oeste. Though
will boards gape and packed dirt sorves
ax a floor, his wife, Sueli Maria, makes
the kilchen sparkle. In a one-room
schoolhouse nearby, netghborhiood chil-
dren learmn elementary skills.
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For muany -ecol
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has come to be regarded as

holocaust. And the hinger 1|-'_!'|u-f-. THETY
paanted &t the World Bank, the agency re
sponsible in large mepsure for the paving of
HE-364 and, therelore, opening up a w

LEELeir-

[y pertaorms i fiashes of & hlue

|
- 1 II L I FI- L | = | = 1 o 1 1 A
and pure than that of a queen s sapphin

Lince vou Daada h WAVs to those as

eas, then there’s a process that is outside the
control of the zand Dir. Philip
Fearnside, an ecologist with the Mational In

1 \mazon, in the city

CICATINE Ol L

FOVOLIMMENE,

itute for Besearch in thi

of Manaus. “ That I
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aren. Bullding roads in Brazil i= something
that's decided by a handful of people in Bra-
silin. But vou can't control what thousands of
smill farmers and squntters are gommg to do

after they follow the road into the fores

More barbed wis the crittcrsim o o Jetter i«
the president of the World Hank from Hruce
Rich, then attorney for the Natural Resources
“There are
" the 1984 [etter rendd,
lank has lost control aver —or will
flective measures to contral —the
destruction being unleashed in the region.”

stung by its critics, the bank put a hold on
it= 432 million dollars in committed loans un-
til certmin nssurances relnted Lo environmen-

N fense Council, and others
sirong indtcations.
“that the

not Lake e

1_._|_§ |_|i||1,|_'-._'1_i_||r| ._l.|'||| ‘|'n_" wie]1-hie ':II|.'_ ol Indians

e

e

Aiming for the corner pocket, a pool
player passes the time in a Jaru bar. This
hoomtown with a Wild West atr and a
populabion of some 65,000 attracts gold
and fin prospectors rom naarby minegs.

were receved from the government of Brazil
But by thatl time newcoImers Were moving
into the state at a rate of 150,000 a vear. The
popraation wias growing at a staggering rate
of 15 percent a vear. With the road paved,
travel time was slashed from days—up to 30
davs to travel the length of Rondonia in the
riny =EAs0rm

the clock

The improvements to BR-364 were but ong

tor less than two [l turmns of

part of &n ambitous development program

o

called Polonoroeste, meant to cover all of
Fondonia and a large segmoeont of Mo Cros-
. Taken together, the ared i Known As
the Morthwest Region, and 115 boundaries

S0 STALe

enclose some 160,000 sguare miles of land
Up until 1970 the Northwest Region sal
undisturbéd for the most part, weapped n its
thick, wet heat, a place a world apart from
the tanning bedches of Rio de Janeiro and the
urban busyness of S50 Paulo

Both drought and freeze came to Brazl in
A
with other setbacks the government saw the
gpentng of the rain forest frontier as & means

those vears, destroying the coffee crops

of bolstering the econamy througeh a resur-
gence in agriculture, with a heavy emphasis
on cash crops, 1here, in theé Northwest
Meglon, the government
wonild buld roads gnd cre
ate conditions highly favor
able for small farmers. The
program wioltld be of us
Lo in rensserting Brazilinn
sovergignty over the
border-hugmng region
And, not least of all,
Polonoroeste would help
dispel the concentrations of
the wretchedly poor hud
dled in slums on the fringes
Ol Lhe major cioes

I'he Brazdian govern
ment, controfled then by
the military, gave scant
thought to protection of the
environment. Eather

LNEre Wiis Open rlefrance Lo

| _.:_l'-l_' 'I||.||l.- e Ilril.:' |.'.| '-']
the erowiny thread to surssivil of the rian Tol
est. In 1972,

[or example, at the Stockholm
UN Conference on the Human Environment,
Hrarzil let it be

known that if the country

wished to abwse 1ts land and poliute its
waters, it had the right to do so and, if neces
sary, would do so, and the rest of the world
bt dlpmned
[.ess than a decade later, under its [irst

crvilinn government m 21
begun to display a new foun
environment (nothing of Greenpeace propor

:l.'l_'.Ll'_'_ Hr.l-':| |'..1.||

SENSsINVILY Lo LHE

tons, mind vou), & development not entirely
unaffected by proddings from the Warld
Bank. Whereas the

1951 st

summoned the poor of Brazil, and indeed all

governor of Ronddnia in

o] on the halcony of his |||'I|.I:'l:' and
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the world, to come to Rondénia, the present
governor suvs that the land can take no mor
lar now, that the flow of people must stap,

thnt ffe peyvenlaleom 15 resconag

P OGE CLALTHO DA CRLTE. i’. IS LoD
inte Ior that

‘I coume Bere from Sdo Paulo four
months asa In search of good land,
and now I have whnt vou see here, "
da Cruz =aid. “It 1= a hundred hectares [247
Wiy back there, af the end of the

ACTES ]
clesiring. It s my land back to there.'
Flis place sits along one of the many auxil
iary roads thatl now sprout from BR-364
Few of them are EHRY -|. el the Y sLnl ol ot
liki flaring red tribal marks on the [ace of th
land. Thiy
cause José Claudio da Cruz
and tens ol
ll[Jll_'..' are TJI:'JI.'. |I1J:-f||r|;::
leeper into the jungle each
day, stretching the lifeline
with BR-364 until the off
shoot ronds themselves car
e burden of the settlers’

lh';)ﬂflf:iﬂiu'T

are thnere pe-

thousanils of

6 |'1'|'|‘:I|'I'||l|'1. .|."||:'r l ‘|Ir_'
:411|L¥T'1|:|2'-||irlr. PO £ A
LR I'.|||'- tedd o labar I ||I|
noontime heat of the Ama-
£

with e Crge into the Kitch-

ram forest. S0 1 went
en of the small shelter that
stoorl on  h i
there wie
and chewed on
beef jerky

“ My wife is dead,” he sald, digging his
bare feetl into the cool depths of the room’s
airt Hoor. *1 ledt my three children in S&o
Faulo, and now 1 must send for them. T don't
and when they
gel bere, 1 don’'L think they will want to stay
'here are
problems, of course —the milaria is the
worst

It 15 alwavs with the intention of slaving

place,
drank moonzhine

Lirips al

Fhitik "|'.-'_'. will e gnt o Comd

But for me. 1 am vlad 1 cama

ut | miend Lo sty

that they settle on the land, but for many the
dream is over in three or four years. By then
the ash from the tree burnings, having acted

As a magic potion on the newly bared =oil, ha

qpent the last of its good nueri-
ents on the floor of the clearing

sy bsistence crops of corn, drv-land rice, and

dissipated

and =o the

Brozil's Imperiled Rain Foresi

Deeans start o fadl, Wiath no money to buy fer
tilizers,
ome
mg, offen n the neighboring state of Acre
Paving of BR-364, from Parto Velho
Acre’s capital citv of Rio Branco, 1s continu-
ing, financed now by the Intér-American
Lievelopment Hank

Kather than return

Al O -I|'.|_|!

the settlers move

many make o secono 1

'here is heavy irony in that the soils of the
Hraziln raan foresl are so ]._LI_I:I;_i_l'_';_' In NiEtri
ind yet AP PO SO h a diverse and rich

eCosyvatem —probably more than a million

CFLS
spectes of plant, animal, and insect bie. But
that is
LI

nere Lo ;aave (o Liiere

e genius ol the jungle’s workings,
wnchronized meshines of taking from
it all breaks dlown |:--I.'.'-

when there is a major disturbance from

EVEL

With one last ook, an entertainer in an
Arguemes brothel checls her costume
before going on stage. When her strip-
tease ends, she will change o work
clothes and join customers for drinks.

In the area covered by Polonor
7 percent of the soil is
Almost all of that is found in central
and southern Ronddmia, within & strip ox

tending for 63 miles on etther side of BR-364.

the outsids
(sl g ll|!|_'.' | ol 100

IArming

1 he money 1 gel now and the food | grow
Five me the rghl to survive and nothing
more,  da Croe saud, “dut | am bopmg [or
hetter things,'

It began to rain, and soon thie soil of

the clearing was being beaten into moud



Shoveling soil into siulces, garimpetros,
ar prospectors, extroct ore from whiot
mury be Brosil's richest alluvial tin
depogit, Discovered laost yvear, the lode
has drawn tens of thorsands of miners
to the rugged Bom Futuro camp west of
Arigquemes. Thieves muoke strilkes of o
different sort here—thetr punfire sturts
it surset and continues all night, Police
are trying to bring order to the aremn,
where commercial mines also operate.

[Ja Ciruz, a tall, dark man, pushed sway from
the table and walked to the door, where he
ooked out on a clump of flowers with petals
flared Hke a trumpet. Bumblebecs as big as
bBisy thete,

hummnginrds wer rompting

da Cruz to observe that insects are about the
only wildlife still around in the cleared area.

.l;."-'l A | I"i _'I':I..I-.I s A Fone

15 PLACE is not far from Rolim de
Moura, a town some 40 miles
west of BR-364 by way of a sicle
road only i'-.'.!'rll:.' & iveed . Founded
just 1.3
Moura now has a population of 110,000, 11
wasn't meant to be that way, The lown was

g nadly planned as a modest agriculiure

vears ago, Rolim de

center in the Polonoroeste deévelopmen!
schema

T hey iy
came clinging to one another as they rode on
in trucks that undertook the axle
breaking journey aloneg the access road, They
pani they came during the

drv season when the smoke from burning

1Ie Oy JEl andcl by |Iil yicli
Lo af cars
CAMmein Lhe ratn

trees wiis =0 thick and far-reaching that s¢v-
eral commercial mrports m northern Brazi
_':-.illil I.l.

had to close because of poor "hoy

cande of plots of land, somé of 125 meres and
others twice that size, were handed out in the
Balim de Mourn region Braxil & Nationad
Institute of T in Ke-

IoTI {INCRA

lomzation and Agrar

And when they came to cliim the land,
with them all the soq '

RFAE '_|‘||_' [OWT

\
ial tlls of a

thiey brough!
frontier boom, In one month of
recorded more than 30 deaths by punshol
'Yes. at the berinning there was o lot o
crime,” Valdir Raupp de Matos,; the mayvor
of Rolim de Moura, saad. " But the police
What remains

for the number

hitve put a stop to that now,
ritical 15 the Inck of sepvices

il [0 [ |||'r| H'“' _r':':|| ril government s

There i=nin

Lf vou wanit

place left here for new people
larcd, vou have to buv i’

With that much land bemg distnbuted and
cleared, there was
OIning
it wis Brazil's leading producer of hamber for
ri. "While the timber
||f'_ -I:'.Fi- uiture |14 |||_-||||1_r|-_- LIy, © Wlavol ||_|'

Muakos said

an nbundance ol salabl
ELrm e o it ol I_'_'|| gres, and hor a ttme

EXTH) husiness as [allen

"In the andd it will e agriculior

FEh |-:|'-:'|l'1 llli'_- Gy v
e dust and mud of the road’s red clay L
thickly on Rolim de Moura, and even on
same of the men who sit outside a hotel on th
seldon

eall out now and then to

A e
WID-1ool-wicle matn streel, slaring and
siitiline &5 thie

» another with nheervations of fleeting
e AnoLher wilh obpservaiions of lieetng
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penderem Lodo o peixe salpadoe,”™

"Ithmk I'll go to the

=AVYS ONe W I'!ll ofF YWY T
store hefore they sell out of the 1.|_|'-:_'|.l_ !'-..__|-_,

Raolim de Moura's early spate of murders

invoived more than drunken brawls. Squaf
ters had moved in on some of the land con-
trolled by big-business interests in 580 Paulo
and other major cities, and when push came
hired to do the

evicting went about their work with lethal

to shove, capareas, or thugs,

times equally violent

Athough federal police and other agencies
have accel I'.'|I|'|| PIOErams Lo ot r||| O
and violence, Rondonia continues to wear an

aura of apprehension. Much of that has to do

Byastl's fmppreviled Reain Foveyl

- W
) |
il -

[y
e

L
"
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with the invasion of Indian reserves by those
in search of land and gold. The reserves are

50 [arge —one 1n the southwestern region of
the state runs to nearly five million acres—
and the trbal populations so small that the
trespassers often do not know they are on

Indian land, orif they do, they can escape

Butl even

tually the clashes ovcur, and sometimes the

tetection for long periods of time

Grutility is nothing short of a massicre. Some
of the Indinns,: such as the Urdeu-Wau-Wau,
nave made contact with the cutside world
only in the past 20 vears {see the article begin
NINEg an page 500

Before it would approve funding for Polo-
noroéste, the World Bank sot down certain

conditions, including the allotment of land for




Swinging into the saddle behind a bag of rice, a young farmer finishes his errand

He hias taken hes familv's Fiee ¢ rop to the il in Airante da serro, which cleaned




it and kept a portion as payment. Some settlers ride horses, bicyeles, buses, and

codlective toxis, and @ few own cars. Most just wallk




Indian reserves and development of facilities
for improved health care for Indians. 1n
effect, the bank was telling the government
of Brartl that the country’s Nattonal Founda-
tion for the Indian, known as FuNal, would
not be allowed to operate as it did in the past,
compiling a record of corruption und indiffer-
ence while serving as the official guardian of
Indian welfare in Brazil.

In March of this vear word came back to
Pdrto Vello that two outsiders had been
killed in the Urigen-Waeo-Wau reserve by ar-
rows. | he bodies were never recovered, and
the official mvestigation amounted to very lit-
tle, “Even if the Indians did kill the two men
and even if we found those who did it, we
wouldn't make an arrest,” said Wanderley
Martins Mosint, director general of civil
palice in Pirto Velho. “ Brazilian law is
designed to protect Indians. They only kill
if they are interfered with."

Lovernment officials cite a figpure of be
tween 15 and 20 for the number of outsiders
helleved to have been killed by Indians in
Ronddnia since the opening of the rain forest
for settlement. The number of Indians who
have follen 15 certainly more. (In one imcidisnt
this yvear near the town of Benjamin Con-
stant, in the state of Amaronas, north of Kon-
diinia, 14 vnarmed members of the Tukuna
tribe, one of the largest in Brazil, were mas-
=acred by killers in the hire of timber dealerz )

HE REAL PRORLEM involving Indi

ans started with the influx of set

tlers in the early 1670s," Gilio

Brunelli told me. Bruneli is asdon-

ated with Conselho Indigenista
Missiongrio (C1M1), o group with a mission to
help the Indians of Brazil

“The coloniration was started by the Bra-
rilian government without any concern for
the welfare of Indians, ™ he said. “In 1950
there were as many &s 33,000 known Indians
in Rondfinia, but now we think the popula-
tion totals something like 5,000, They are dy-
ing for many reasons, bul mainly hecauyse of
disenses brought in by outsiders.”

Brunelli is free-swinging in his charges that
the abuse of the native peoples has at times
approached penocide. " There were organized
rajds 1o kill Indians and get their lands, ™ he
said. ' Whele villages have been wiped out
Members of the Zord tnbe, for example, were
pushed around and killed by thugs from the

'.'|'||_'!

town of Ji-Parana in order to consolidate lind
for one big rancher.”

It is the position of C1M1 that nine groups of
Indians who have vt to make contact with
the outside warld remain in Ronddma, hid-
den in the rain forest, " These are all small
families of large tribes,” Brunelli said. “As
far as we know, there are no big groups with-
out contact tn Ronddnia ™

Menr the town of Vilhenn, in the southern-
most part of Ronddma, there 15 a6 FUNAL-IIN
medical station for Indians. There are long
lines of people there most every day, waiting
to &t & nurse or ohe of the two doctors. On a
steamy midmorning when flies and gnats
were heavy in the nir, Marin do Socorro
Souza de Aradjo, a nurse, stood on Lhe steps
of the single-story wooden building and said,
*The invasion of settlers has increased the
medical problems among the Indians to a
great extent. We lack so many things here
now, and I mean just the basic things like
bandages and cotton.” (There were recollec-
tioms then of having heard this before, spoken

WILLIER BLEENT ELLEAE

LIIRAEH ETIHNTEAT L AEINR A

“If it were up to me, I'd leave,™ says
Helena Percira Stedili, but she has
stuck by her husbond, facinto Lais, who
shows off their wedding portrait in the
house they buill near Alvorado do
Cleste. Hoping for more from life than
the bottling-factory job he left in Pa-
rand stete, Stedili has put three years of
backbreaking work into their 135 acres.
Cutting 40 trees o day with a chain smw,
he cleared the land for crops by himself,
But his dream is elusive, and Stedili
seems discouraged.

December 1958

Nateonal Geopradhic,



by fired and often frustrated workers i medi-

cil simbions the Third World over, 1o places

with the stained, shestless

all too simitlar
mattresses 1in the wirds
ingr their own agmnst the disinfectants, the

the baid smells holid-

unceremonious acceplince ol cleatty. )
Wilh

1 [
by PALESEDD A

i Indian gurl of €0 YEars or so

hlank eyes and a droopng lower |

hroom and made a laey swipe at the dirt on
the steps. Maria do Socorro Souza de Araidjo
reached out to touch her gently on the back of
the neck. 1 wish we could do more for her

and the others,” she snd

HE ARGETRA INDIANS ve no more
than 10 miles from the medical sta
n |I-:- .1'-:[.|'u

s sEabe, bat it i a slow and

Lt 1n the northern reei
|l| I|.-i|'|-','_ rivi LHONTE I OO TOW
ftrack i the junele belore one comes on the
clearimng where the schoolhouse sits, O the
121 persons on the FUNAL ralls there, two doz-
en are of =school age, and so {or a few hours

gach dav thev sit on wooden benches on th

.IL:|||...|'.'.

[mperviled Rain Forest

open parch, learnimg W read and spell and
make some sense of an outside world few of
thiem have ¢ver séen

“They have been growing crops on this
reserve for more than 15 vears now, said
Ernane Barros da Cunha, the resident Funai
wpent. " They appreciate farming becatuse this
viesir, Tor example, they sold 30 tons of rice,

and they expect to sefl t

Iree fons of Corn
sigmrcane, and mani
cattie.”

[T 15 the custom among the Aroeira to keep
uid they grow nnd to sell the other

by nl=sa grow cofles

oc, 1n addition Lo rasing some

[l of wl
hall
have remamned at peace through the turmaodl

| ' e money 18 shared amoneg all it

of the land rush. and, as lar az they know. fo

mtruders have moved onto their lnnd. “Oni
of the reasons there hasn't been trouble with
prospectors and others coming i here i thi
the Ini

sand, “ If they so much as hear an unfamilias

da Cunha

mns patrol the reserve,

sound, they will go out o Investigats

Fedrinho Manduca, known among hig pen

ple as Laknkrissu, = chief of the Aroeira







pnd aut of earshot of others he will tell you
that b has hved In the jungle for all of hs 40
vears and 1= fnghtenced silly of snakes. As he
WES WiInnowing nce on a mat m front of |'||'
thatch-roofed hut, | asked him if he wouldn 't
rather be hunting and fishing. “Yes, |
would,” he replied, *but 1'm rea

isthc.™ Still,
a clav hardly [rasses that he deesn't <énd an
prrow Or two alter o bird overhead

Indians sach as those of the Aroeirn tribe
have a knowledge of the Amazon rain forest
far hroader than that of anvone else. They
kaow of medicinal values 1o be founrd in cer-

tain plants, and that & a mater of increasing
importance to medical researchers. An Indian
whose arrow-tip potson is also an anticoagu-
lant quite clearly 15 on to something. Thes
know too the ways of the tapir and the three

Collapsed with exhaustion in the heat
and humidity, a hunter lies near the deer
he cut down with a machete. He had
trached the animal for four hours afer
wounding it with a shotyun. Once recov-
ered (above), he holds up the prey that
will feed his family. Poor frontiersmen,
or caboclos, eke out a lving from shifting
horticilture, farming, hunting, fishing,
and gathering forest products.

sritgel’s Imperviled Komn Foresd

Lo sloth, and they will show vou how to
take fish without hook and hne

And so when our vehicle broke down n
the rain forest at a time when night was com-
ing on ina rising chorus of faunal alls anid
answers carryving down from the great canopsy
af the trees, da Cunha reassured me. He
would blow the horn, and the Indians would
hear it and come rushing to our assistnnce
He predicted their arrival in five or, at the
most, ten mnutes

When next da Cunha spoke, it was to say,
“1 can't understand ir."

Three hours lnter, and =tll no s1gm of the
[ndians (bat our fuel ine finally cleared), we
arrived back m Vilkena, Rondonia’s gateway
town in the south in time to meet the last
arriving bus of the day, bound north on
HRk-304 for Porto Velho

There were procedures here to be followed,
and so the bus was directed to & bay in the
terminal where the Behit shone vellow on the
concrete and on the masses of lirge black
beetles that lay dend or dving in the gulters
Those¢ among the passengers who were com-
i to Ronddnia with the intention of stayving
were told that they had to have a yvellow-fever
mocwlation

CINOE AS MARY ATC COMINE 1h now as be-
fore," Marcio Pedroso Amorim, a public

health worker, said as he prepared to admin-
i=ster the inoculations. “ There are still 30 to

15 buses commne through here every day, and
most of the people on thém are irom the states
ol Parang andd Santa Catarina, Porto Velho,
Arigquemes, and Cacoal here in Bonddnia
geem Lo be the favorite dedtinations.”

A man, his wife, and their three children
pulled pieces of fried meat from a greasy
paper bog and had their evening meal there
on the loadmeg ramp of the bus station. All
of them were tmir-haired; he said his name
was Maver and that s grandfather had
come to Brazil from Germans

Many Europeans came to Brazil over the
nast century, some in the wake of wars,
stripped of honor and seeking refuge, but
most drawn by the lure of what the country
coutld be —the Brazil of tomorrow, the Braxi
touted in high-schoot geography clitsses the
world over as the country of the future

‘1 guess we won 't get yellow fever now, ™
Maver said, rabbing his arm, “buat | never
hied concerns about health., We're strong,
tven the children here.”



|||'|.
W B

FTHER STROMNC PEOPLE DLW

inLo the rom forest and had then

PLERR L

treneth wasted mway like the

atrophy of an elm unde

| £ :-II_ b, | |"|'|EI o consTFUCeTionn

ving severdl unsuccessiul attem
IP-LﬂL"

ted . aned durnine thint tin it leps

¢ 22 -mmile-lone Line w

workers died
It was cialled the Devil s Katiroa

though the proper name was the Made:

Yiamore Rulrogd, taken Trom

I T1L

twro TIvers 1 hinked in orcler o

erior of Amazonia for the rubber trade. It

ratlroad 1n Bendoniia wits started, 1ol

t=. Five

the names of

e

e, Atimcing wiorkers from ul.Huhiﬁﬁ'f

rhallirnge of lavine track while under ot

K from Iodians, snakés, army an

heribert, and vellow fever, There were th

It=, malar-

leishmanin too, tiny parasites transporling

‘mstlves through the bodies of victims

Ceonstruction feat with few rivals for s

e trils of painful sores. Hospatal admis-

ns among the workers during thi

CONSITUICTiorn exid "I.I:_I_IE s LN ]

Porta Velhio wns bhorn of the ral

EFE
11K

L

tadlavy the threee towering water tanks eredted

by the U, 5. company that built the line an

still in place. as 15 much of the orginal termi-
il There 15 now-a museum in the station,
and its director, Dionisio Shockness, told me
that the new arrivals *have no sense¢ of his-
tory, no appreciation of what this railrood
has= meant to the development of Rondania

What i= missing from the muscum 15 the
rolden spilce of the raflroad. That was re
moved by company officinds at the naugura
celebration. spike or not, the Madeira-
ﬁLlﬁuwz!{JﬁhuuflquT|“w=LrHI 197 2. when
it stopped for good

[ went ome mormng (o A place along L
bank=s of the Madeirn River where the rai
rodd ran, alongside rapids imipassable to river

traffic. and 1 searched for any mnrés 18 may

ve left on the lard,. Mot there was nothing

except i clearing where swarms of mse

hoavered over the dead Black hen and ather

'IrH.-»“FrlJ-“Ifur L Pl clod :J-.HIH:E11W£

to the gods of mactumba, or black magic. This

stradn of Alrican origins in Brazil's ethni

charactéris strong in the Northwest Regpon.
In those early vears of the 20th centum
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when the railrond was new, the rubber bust
ness wns kKing. Although known to Européans
as far back as Columbus, not until maore than
WO vears Inter did rubber become a thing of
major commercial value. That was due to the
development of the vulcanization process by
Charles Cioodyear, Then Tohn Dunlop pat
ented a4 poneumatic tire, and in the boom t
Followed. the price of rubber incrensed 400
The Amazon basin became as a
magnel 1o tens of thousands of persons
Uine of them was Henmv Ford, He amassed
severil milhon acres of rain forest land (he

i) in order to grow rubber
;':lj-'

the automobitle maker suffered o s L ilar

Cillleed 1t Fordlam:

trees and become sell-suthcient 1o tires

sethack when o large portion of the plants-
I'he tree:

were planted oo cloze topether, allowing thi

THA WES :||"-I (1% |_'l| |_|'- '::'-1I' |'|iL'.|"|.

spores of the tungus o travel from one o wn-
other. In virgin jungle the natural spacing o
rubber trees keeps leal blight from spreading

20 (HRECE Agn A iscardant fote had ||1'-"'I|l'-

el the fine tunineg of the rain forest

Even efore Ford's misadventure in
Broetl, Amaronia = role in the world rubber

Brazil's fmperiled Rain Foresi

Full of riches for the taking, the
rain forest vields its rubber to a
geringueiro, or tapper. Armed
against Indians, e paises in o
cooud plantation near Jaru on
the way 1o his trees. When the
rains come, he mayv harvest Bra-
il nutx, which earn over 20 mil-
Hon dollors in exports cdch year.
Sertngueiros in Ronddnia and
neighboring Acre stuate hive

prganised fo save the main forest
for their extractive activities,

Indians killed a sawmill
trucker who had trespassed 15
miles inside the Rio Bronco
reserve tn search of Brazil nun
trees, FUNAL agenls, police, and
the sawmill owner loter surveyed
the scene. Logpers often take
orly the forest’s most veluable
hardwoods.

market hadd collnpsed with a shift 1o Malavsia
as the major source. Individual tappers con
LITLIY

with TIE'IL' LACreasine GeEsTrUC LT O FuoeDeEr
trees by settlers, they have begun orgamzed

resistance to the practice of slash and burn

to operate tn the jungle. however, o

INDFLUL NOW of whal must he

done if the rain forest in Brazi
1% nat to disappenr compiele-
v —there are ecologists wiho
preqict that 1t mayv all be gone
by the early vears of the next century — Ron-
deania, in cooperation with the World Bank.
e state. In

has devised o land-use plan {or
the areas where the <oil (5 suitable, agricul-
ture will be encouraered

* Mast of the Tam

= that have been cleared
better soils, and that 15 good, ™ smd
Maortta hoch-VWeser, an anthropologsmst with
the World Hank's Brazl Department. It is

nol correct o say that it was wrone o open

bve Lhe

up this new frontier. What was wrong was
the uncontrolled way in which things were
30 to 40 percent of the

lanc arcas in the Northwest Begion have

hiandled. Bul noss




been put into reserves. What remains of
the forest outside these reserves must also
b savied ™

That will not be easy to do, for. as Roberto
Ludegaro told me, * You have only to look at
the Tubarfio/Latunde Induin réserve to see
how bad things are here. There is first quality
timber on that reserve, and timber dealers,
squatters, and even the Indians themselves
are cutting down the trees. The government
is helpless (o stop it because it lacks the
personnel to patrol such a large (258,000
acres| reserve.”

Lutegaro is a forestry engineer with the
Hrazilian Forestry Development Institute, o
government agency created m 1965 to deal
with the problems of deforestation. Like
Koch-Weser he holds deep concerns for the
survival of the rain forest. Others 10 the Bra-
silian government are equally determined to
right the environmental wrongs of past vears,
bt they are hampered, at least in part, by
tracition,

Traditionally, land barons hesdquartered
in 530 Paulo and Rio de Janeiro have enjoved
favored treatment. Although the practice is
not as hlatant as it was during the years of
military government in Brazil, office-bound
owners are still allowed to buy plots of land
from settlers who give up on their attempts to
farm. More and more individual plots are be-
ing consolidated under absentee ownerzhip,
and with monev available for fertilizers, grass
for cattle grazing is being coaxed from the
s01l. The largest of these ranches are in the
south of Rondonia, not far, of course, from
the aortic presence of BR-364

There is one such place just south of Ari-
quemes, and it is there that Evandro Pereira
dos Santos leaned against the massive delta-
shaped trunk of a fig tree and said, "I've
been here three venrs, and 1 =il haven't met
the owner.”

Pereira, whois 21 and has five children
and recurring malaria, is 4 tenant farmer on
the 1, 900-acre praperty. He grows cacao and
coffee but savs it will all be given over to cat-
tle ranching in the future. “That's why we
burned the trees, so we can plant grass for the
cattle,” he told me. “We've cleared about
150 hectares [405 acres], It's easy to do if vou
have a chain saw and a match.”

Not many of the new settlers own chain
saws, Rather, they zet out to prove up the
land using axes and hoes. Those who nse

s Q8

above the hardships move from subsistence Lo
cash crops, mostly coffee and cacao. This was
the type of agrarian reform that Polonoroeste
was meant to bring about—a frontier settler
turned successful farmer, happy on bountiful
acres amid ripening coffee beans and cacao
pods hanging heavy on the branches.

But it happened that diseasés were visited
on both coffee and cacao, leaf rust on the for-
mer and something called witches-broom on
the other.

“We have a big problem in growing ca-
cao,” said Jodo Francisco dos Anjos of the
State Department of Agriculture, “Chemical
control of witches'-broom 15 oo expensive for
the average settler, so they mix the good ca-
cao with the bad. As a result; the quality of
Rondbnia-grown cacao is not first-rate: It
sells for less money.”

Coffee leads among cash crops. accounting
for 60 percent of state agricultural tax reve-
nues. As for the famed Brazil nut, that cres-
cent of meat in a casing harder than teak, it is
not among the heavy hitters, “The trouble is
the size of the tree,” dos Anjos said. It is too
big for the amount of nuts 1t produces. At-
tempts are being made now to develop a hy-
brid tree that's smaller, more fruitful.™ Tt
would be nice too, he agreed, if they could do
something to make the nut more crackable.

OT ALL NEWCOMERS to Rondonia
are interested in land and farm-
ing. There is gold to be had, and
there are men in the state who
have killed to get it. Oftentimes
the violence goes unheard and unseen, for
it necurs on the bottom of the river, in
the deep darkness of the brown Madeira
waters. There, groping with suction hoses,
diviers work around the clock, sending the
gold-bearing sands of the bottom up to the
waiting boats.

Divers are attacked by other divers in terri-
torial dizputes; sometimes air hoses are sev-
ered in order to aveid paving commissions to
divers. Thev are like ferries on the Styx, those
50 or 50 boats, with crews of unsmiling men
and women. The machmery forsucking up
and treating the sand is noisy and smedly, and
set-at maximum for industrial hazard.

A quarter hour passed after | went aboard
one of the hoats before a member of the crew
would agree to talk.

“1t is very dangerous down there,” said

National Geographic, Decomber 1958



T]umm;:_'-}_- S#vio. *1've had mv air hose cut,
s when I dive now, | make sure 1 know who
is working near me."” AL 28 he has been div-
ing for four years and i3 hardened to the risks
of prospecting i the river. "1 came to Ron-
diinia just for the gold,”™ he 2aid. * But no one
here gets rich, especially when the rover 1s this
high, at 20 meters, and this muddy.”

The mercury used to extract gold from the
sand 15 polluting the Madeira at a rate terined
critical by a newspaper in Pdrio Velho. The
concentrations of mercury in some species of
fish have been found to exceed those consid-
ered extremaoly hazardous. Mercury poison-
ing could cause widespread death among a
[ish-eating population, but few in Ronddnia
show more than shallow concern. For the
river prospectors it matiers
anly that they can find a
shop with a sign that reacds
Comprra-Se Ouro (We Buy -
Liold) and go there with the R
little cloth bag, heavy with
the vellow dust and drawn
closed with stnng

It 1s belteved thit 43 many
as hall a million prospeclors
have joined the gold rush to
the jungle of western and L
northern Brazil, taking out
more than 70 tons of the
metal each year,

Antbnio Dawvid de Oh-
veira sat in a cagelike en- 1
closure at the rear of his

store, just bevond the § g !
shelves holding boxes of 1.,.:1;
soap powder. Unly manutes -

before, he had purchased
mine grams of gold [fom a nver prospector
for a price of $160. “When I get a kilo-
gram, I send it off to SAo Paulo for sale
there. " he sald. * Less gald 13 coming in
now. | think that the hoom is not 50 big
ANY more.”

Away from the Madeira River there are
some 5,000 prospectors seeking gold near
the highway town of Jarn. Thousands
more search the jungled intenor for cassit
grite, or crude tin ore. RondOnia claims to
have greater cassiterite reservies than any-
where elsé in the world., But they are not easy
O EEL L0,

The way to some of the richest deposits lies

aut of Ariquemes, going west for around 50

Brazil's Imperiled Rain Foresd

mies. 'he journeéy by car takes g day, sonie-
times two. There is a village there, a place
that Mélio Cavalcant described to me as "A
mess, Lots of whiskey and women."

Cavalcanti has been mining for tin ore in
the region for six months, In a good week he
will take out as much as 6,500 pounds of rock
for processing. ' There pre more than 15,000
prospectors,” Cavalcanti said, " and still
there is plenty of ore for all. The trouble is
getting there, The mud 15 up to the knees,
and that's pol even in the wet season.”

He predicts that the cassiterite there will
ritn out in four or five vears. By then, when
the last prospector walks awayv from that
place, the government's land-use plan will
have been tested and, if successful, will have

WTLLE G L SEET Wil

Country-butter blonde Bernice Strige has
suffered a dozen bouts of malaria in the
vear and a half her family has Uved near
Ariguemes, Settlers count such attacks
among the many rigors of the frontier,

orought some structure to Rondonia, such as
zones for agriculture and ecological reserves
And no longer will the end of the dry season
be announced by the smoke of more than
B il .'IIHI['Irl.-"-I:-'I'IJi-I.['.- Lrees {'I_]".'-:_:I
other tropical growth set alire.

That'= if it is successful. Otherwise, the

(0,000 sguare mi

ghost bus to El Dorado seems destined to

break down for good somewhere along

BR-164 [
7G4



heir innocence 18 as greal

as Adam’s,” reported

Partuguese explorer Pedro

Alvares Cabral of the firsi
Brazilians, Blown too far west on a
vovage to India in April 1500, his fleet
anchored off an unexpected shore
where the people seemed as beawtiful
as birds. Reports such as his from the
Yew World fostered the idea in Europe
af a “noble savage™ living in harmony
with nafure.

In 1986 a hunter named Modgana
(right) guided me to his hamiet in the
rain forest of Rondonia, His gontli
wavs belied his reputation for slaying
dicmond prospectors. He gave me a
wristlet of carved beads fo increase
my strength. Last December he died
tn the forest, possibly of snakebite.

I still wear the wristlet in remem-

brance of his smile.

By LOREN McINTYRE Photographs by W. JESCQ vOx PUTTRKAMER
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o celebrate the killing of a rubber tapper who encroached on their

indigenous lands, Urueu-Waa-Wau villagers perform a victory

dance. Because their territory is off-limirts o outsiders, the
warriors face no reprisals from the government. At the poini in the dance




where “huniers return from the kill,” women and often children join in.
Fhen all stand and watch the warrior reenact his victory, Letting the
bowstring twang, he shouls a war cry and screams as an imaginary
arrow penetrates the victim's heart.




i

aptivated by her own image, an Urien-Wanu-Wan girl studies

a plaything from another world at an outpost of FUNAL,

Brazil's National Foundation for the Indian. Offering medical
aid, such outposis are the Indians’ only official contact with the outside.
Her forelead decorated with the juice of the genipap, a tropical fruit,
\diwu, the wife of headman Dyaui, reflects the dignity of her position.









ecrels of rain forest

chemistry provide a

Sfeast for the Urneu-
Wau-Wan. Using poison
arrows, they down a
voung tapir that bumbled
into their village at night.
Woeoden arrow poinis are
coated (below) with sap
squeezed from the stringy
red bark of tiki uba trees
and hardened by fire. An
anticoagnlant, nki uba
causes victims to bleed
to death. In addition to
such deadly jungle lore,
knowledge of porentially
wseful foods and drugs,
accumulated over thou-
sands of years, may be lost
forever if the forest and its
inhabitants disappear.



teenage dental sur-
geon (left) pries a
tooth from his
little sister’s mouth, while
their mother restrains the
wailing patient. Holding
the memento afterward,
the girl wears necklaces of
many other kinds of teeth,
illustrating the Urneu-
Wau-Wau propensity for
extracting them from cap-
vharas, jaguars, monkeys,
wild boars, and settlers’
dogy to make jewelry,

A midwife (right) helps
Mandeé-1 anownt her new-
born son with uruca, a
red vegetable dye, for
good health and appear-
ance. His cradle will he a
hammock of tucum palm
fiber filled with clean
white sand laid over wild
banana leaves. Native lore
and rain forest remedies
have failed to safeguard
the Urneu-Wau-Wau
against the onslaught of
Eurasian and African dis-
eases. Even now they die
of measles and influenza.
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adwaters, Urnen-Wan-Wau youngsiers

bathe in one of the myriad sources of the Amazon,

eepers of the h

wartched over by a concealed warrtor and indulgeni

mothers. The bovs and girls swam well, but to my sarprise an



older woman was about to drown until I came to her aid. In
the past the fierceness of the natives has protected the heart of
Rondonia from deforestation. Now Brazilian law declares
tnvicdate this land once compared to Eden.







HEY AVOID €ve Contact

during serious pow-

wows, o practice ['ve

seen In other Amazron

tribes. This time the
subject could not have been
more serious: to kill or not to kil
the strangers in their mudst

The naked warrior with neck-
laces of boars” tusks, Canindé,
and the headman in the red
shirt, Djaul, chant in ritual
argument. Diauf repents over
and over in the Urueu-Wait-
Wau tongue saomething that
sings like this: ¥ They offer
Enives nnd axes, and clothes for
bitter nights. They chase awny
the miners. The strangers are
cotu —thev are good."

The strangers he approves of
are serionisias, or frontbersmen,
of FUNAT, Braril's National
Foundation for the Indian, who
have come o prepare these na-
trves of Ronddnia for the un
wanted arrival of civilization
A Parintintin Indian interpreter
stens to Cantndé’ s contrapun-
tal reply, chanted simultane ous
tv. It 15 & single repeated phrase
et me il Let me kall™

The sertanistas see Canindé
as an archetypal rain forest war-
Fror. e carcies a . 38-caliber
bullet embedded m bz left arm
and shotgun pellets in his back
He has alain numerous invaders
L-L[]'LI '.Jl.'I.ILII.IZJ. .;l.'.r!||.E TR Al ATy
winging if he could comer Alfre-
ddn, the rubber tapper who kid-
napped his mother and litles
gister 8 decade ago, Alfredfo
kept Canindé’s sister to serve
him; she became his unwed wife
and bore his children.

A then there 15 the back-
woodsman Atandsio, the “green

man, " a jaguar hunter who says
he burned Canindé’s village and
escaped by staining himszelf
green with mashed leaves of &
jungle vine, 20 not even wild
beasts could see or smell lim

In Indian territory he takes the
EXtra precaution of repeating
backwards two prayers, & Saint
Cicera” and " Hail Mary.”

The powwow i3 taking place
outside the blue plastic visitors
tent at Alts Lidia, a Brazilian
government outpost in the cen-
tral highlands of Ronddnia. Alta
Licdia is-an “attraction front"
st in the middie of Uroeo-Wau
Whau territory as a base for
“pacification"” of the tribe. Tts
cmnl] staff of ill-paid sertanistas
includes Indians of other tribes
who hunt food and help make
contacts. It took many gifts to
coax Djaul out of the rain fores
His “"defection”™ may have heen
influenced by his mixed Tndian-
Caucasian ancestry, evinced by
his bald head and white whis
kers, both uncharacteristic of
Indians, Kidnapping is not un-
known among the Urues-Wau-
Wau, and Ihaui may have been
captured az an infant or may be
the affspring of a captive

Well before Canind#'s arrival,
the FunAl peaple had come to
regard as fnends the warnors
who hung around camp. But
one morning three bowmen chol
at Bahiano Mnia, the rirsar
agenl 1n charge, An arrow
prerced Bahiano's lung. When
nurse Maria Vandy palled the

This iz the 14th GEoGRATHIC byvline
for free-lance writer and photogra
pher LoweEs McoivTvyrE. His lac
artocle, “The High Andes,” was
published in April 1987



arrow oit, blood spurted an
arm's length. She stanched the
wound, and for once the solar-
powered radio got through to
headguarters at Pérto Velho
“VWe sent a plane and saved
Bahiano, though bhe was iater
HEUnNnNed down I town h].' a
drunk.” said Apoena Meirelles,
then FUNAL director for BRondo-
nia, who quickly took charge nt
the Alta Lidin shelter, Apoena is
a lamous sertanista, as was nis
[ather, Francisco, FUNAL S bu-
resucrats in Brasfiia disparag-
ingly call him Jungle Jim
Evervons began to wear side
™NO One
expected to fire at anything but
the sky, but neither was anvone
eager to exemplify the motto
cotned ¢arly in this century by
army officer CAndido Rondan,
the great champion of Indian
rights for whom Ronddnia is
named: © Morrer se for preciso,
matar aunca! —Dhe if necessary,
but never Killl" Every sertanista

irms after the incodent

kepl a flashiight néar his ham-
mock &nd a tin can &5 a urinal,
because Apoena allowed no one
Lo venture onibdide alter dark
*The Urneu-Wau-Wau lave to
make necklaces of primate
teeEth, - De cautionec

POENA'S FETEND Jesco
von Puttkamer, Bra
zil's legendary chroni
cler of Indman
contacts, kept a
camera hanging on the palm
slat wall, A pesphole &t him sé-
cretly photograph any goings-on
outside. Into every other chink
anct crack in the wall that a
swilt arrow might enter, Jesco
had stuffed pieces of pasteboprd
Cne day a lookout in & tree
called “Uriien vém! Urieu
vfm] —They re comng!™
Canindé and his warnors. Djaui
wilked out to meet him. Jesco
photogranhed them (preceding
pages) through his peephole
In time the chant ran down,
andl it was clear that Djaul had

[t was

§14

prevailed, For five centuries the
Eurcpeanization of South Amer-
ica has been abetted by Indinns
who have sided with better
equuipped intruders —conquista
dores, priests, slevers, ranchers,
and government AFENLS —In the
subjugation of other Indians.

FUNAL s Indian employess
were 3000 dancing and exchang-
ing gifts with Canindé’s war-
riors. That night, while Jesco
was telling his diary, "How
beaatiful are the Uruen-Wau-
Wau, people from a star,” Can-
indé’ s young men tried 1o &t Ore
to the camp, but the thatch was
wet, That was the last time the
Uruen-Wau-Wau threatened
Alta Lidia. Nearly all of them
now recognize FUNAL'S agents as
benefactors, though not very
powerful ones.

Indian children at the post
who are leamming Portugueso re-
port that Caninde changed his
name st vear Lo Tard; next vear
it could be Apoena. The Urueu-
Wan-Wau often name them-
selyvez anew after someone they
lke. Caninde has no identifica-
tion card to prove he is a Braszil-
lan citizen. Without a legal
name, without credentinls, he
oot
Indian nights even if he knew
how. His vote, at any rate,
would not carry much weight.

not viote for & champion of

Scttiers outnumber aborigines
150 to one in Rondonia

samewhere in the forest Can-
indé sharpens hardwood arrow
points, while somewhere else
rubber tapper jokes nervously
about fnstening rearview mir-
rors Lo his hat Camndé slings
his hammaock in one of several
lean-tos strategically hidden
within 7,000 square miles of pn
mievil forest reservied for his
small and scattered tribe. An
official population estimate is
1,200, bhut so few dwellings have
been sighted on overflights that
I think fewer than 350 Urueu-
Wau-Wau actually survive

[ see Canindé’'s people as

Flight deck anchored in an

emerald sea, the Jomari outpost
is one of four “attraction fronts™
allowed inside Uruen-Wau-
Wau hunting grounds. All were
launched by Apoena Meirelles
(right, ot center without hat),

a former president of FUINAL to
“pacify” and protect Indians
fraom civilization. At Apoena's
gide, in white cap, stands Jesco
von Putthamer, who has chroni-

cled and photographed ndian
Life for NATIONAL GEOGRAPHIC
for two decades,

yalromal Geographic, December [958






elusive wraiths in Renddnia's
rain forest, an enormots green
cage that encloses the tribe.
Long isolated in mid-continent,
Canindé’s ancestors escaped im-
ported disenses and slave raids
that wiped out %0 percent of the
Indians in Braril. The tribe’s
containment began in 1776 with
construction of a great Portu-
guese fortress on the Rio Guapo-
ré to the south (map, pages 778-
9). In 1872 railrpad tracks began
to mark the Urgen-Wau-Wau's
northwestern boundary, A rond
slazhing through the heart of
Rondbnia in 1960 formed a
northeastern border. The rood
became & conduit for contami-
nation of the ecosystem, like a
chiirty thread left in a wound, Tt
15 now o paved highway, BR-
34, Side roads complete the
encirclement of the tribe, and
pioneers are aving charred rect-
angles of cities-1o-be én the nat-
ural curves of the Indian land.
A Ronddna map of “killing
sites” revenls 45 Indian attacks
and eight by guns<lingers since
RR-364 was begun, Yet the
nume Uroeos-Wan-Wan never
maie the evening news antil
1970, when Indinns killed two
children of Francisco Prestes
and kidnapped his gon, Fibio,
age seven. Prestes was building
a homestead on Indian land
mistakenly allotted him by the
federal government. The kid-
napping generated 20 many
armued search pirtied that FUNAIL
was abliged to try to pacify the
Uruen-Wau-Wau before venge-
ful settlers covertly warred on
them. The bov was never found.
“Two vears nfter we built
Al Lidia and hung presents
in outlying shelters, arrows
stopped fiving and the first
peaceful Indians approached,
Daui among them, " Apoena
related. " Bahiano Maia, my
agent in charge, took off his
clothes to prove he was hiding
o weipons. The Uroea-Wau-
Wau grabbed gift machetes and

516

ran. Bahiano was jubilant, but 1
felt smudade, heartache; each
time Indians come for presents
or medicines, a little of their
freedom slips away.”

ESCO VON PIITTRAMER
jormed Apoann and
stayed close to the
Urueu-Wau-Wau for six

L % years to collect material
on the tribe, He had begun con-
tributing to NarioNar GeEo-
GRAFHIC by Hllustrating an
article on Brazil's Stone Age
tribes in September 1968, Work-
ing with Apoena —whao later be-
came FUNAT'S prestdent —and
supported by the Catholic Uni-
versity at Goifinia as well as the

TEDGRAPHIC, Jescn has sought
out hidden tribes one afler an-
other before their candor was
corrupted by outsiders, " while
they still perfect are.” He real-
ized that his presence provoked
change, yvet he hurned to get
thiere with his diary and cameras
ahead of missionaries and an-
thropologists, ahead of the bull-
dazers that uproot both earth
and innocence.

Jesco mourned the passing of
the Indians' natural nudity, say-
ing 0 Loren, they're not per-
fect any more.” Yet he brought
them shirts and shorts. To call
an Indinns with lesco meant
lugging machetes, [ikhhooke,
wluminum pots, baseball caps,
flashlights, anid mouth organs,
We'd reach a village on foot or
by jeep, boat, or plane—but a
steigh drawn by reindeer would
hnve been maore appropriate. [n-
clinn kids came rinning and
piled onto the knees and into the
embrace of this Santa Claus in
mudti, " Borbula," their friend
with the “great mioon face”
His bag soon empty, Jesco
wotld give away his personal
belongings, one by one, then
turn to me in mock despair. 0
Loren, you must befriend Par-
icit, this very powerful warrior.
He will love to try on your

shirt.”™ | wished for elves:

Jesro's wooing of Indiany
with gifts has impeconble ante-
cedents. Columbus carried
ashore in 1492 not only the cross
and sword of conguest, but also
caps, beads, and hawkbells that
delighted nude voung men with
painted bodies much like the
Urueun-Wiau-Wau today. And
the conguerors quickly learned
thiat once hooked on steel, the
Indian cannot do without.

By 1986 Indians had allowed
FUNAT nurses to visit two distant
villages and treat patients near
death from pneumoenin, malara,
and snakebite. Diabetes and a
bad foot kept Jesco from going
along, "1 felt sad, but a voung
prince, Diaufl’s son, helped me
gather the zap of &k uba bark,
an anticoagulant used on poison
arrows: | think it may be & great
pharmaceutical find ™

1 went instead, unarmed, and
followed Urueo-Wau-Wiu
guides 11 hours along hunting
trails as roundabout as any on a
treasure map—a suicidal trek in
earlier vears. In the green laby-
rinth without horizon I ¢ame
upon a naked howman crum-
pled in the leaves and shudder-
mg with malarial chills, T made
him take my chloroquine. When
I slipped and grabbed at the
barbed ahoveground roots of o
paxivbha tree, thorns gashed my
palm long and deep enough o
confuse n fortune-teller.

At the hamlet 1 exchanged
gifts with the headman, Mog-
gana (pages 300-801), Adults
denced to celebrate killing a
rubber tapper. A child carned a
red macaw, emhblem of the tribe,
on a tall pole. Another tethered
a huge morpho butterfly with a
thread and flew it like o kite of
bBurhished blue. In the evening
girls played at pulting fireflies in
their hair. The might was so cold
that two fires beside my ham-
mock were not enough,

The full moon stood at zenith
when I awoke, A warrior was

Natiomal Geographic, Decembar 1958



pAacing back and forth, repeal
ng & four-ndote chant and bran
IIi.-ElElI;.' -'IE . g I--.--_'_ .-|'-Ii ]
clutcn of longer arrows, Heed-
1

1255 of me and my tape recorder,

he drew his bow. let the bow

string twaneg, and shouted 0w
TV, senading LUy ghosis that
CAuse nightmares o the Mmoo

I hen he went on gacing an

: -
chanting '
\ jnguar's caterwauling
spalled hunters out of their ham-
: g

mocks. Borrowing mv flash
light, they ran into the dark
woos to shoot if, but the [acuar
rol awny. Mext day they hunted
toucaEns and mongeys to roast. |
date none est they k1l more o
my aceolint, although the forest
seeimried [l of game, A womnn
putl on a T-shirt silk-scresned
with dirty words in misspelled = : A L
Eonghish . | learned that Indiar
biovs had brought it from a tin
mine where gifts were pread
Lhan FUINALS and where the
learned Lo curse in Portugues

[0 see where Jesco's " voung
primce mignt step through the
looking winss into modern-day
Hrazil, | slopged all day through
|-' T |||-. :"' M T o] | TN
ke that was advancing tnt
Indian lnds. At Bom Futurn
(Fine Futare), about 50 miles
T -':'il'f i . TNGUEANS O
;'!.'.' £ MiAers wWenre sitncing tne
ol of the forest floor under thi

CAROGDY (pages 7881 I their

menzy and disregard for aw -ﬂ" ' »
i ordker they lefr victhims ol :
v

nocturnal shool-outs L cool 1IN ; H

the sun, State police recently
ralded Bom Futueo to disarm
Lhe maners but [aled to find thy W3 MARCH | dmed with Indime bul just a lesser citizen ol
guns they had hastily buried in Chrlando Villas Boas; a  the Brazilian nation.™

plastic bags sirianista often men- \s Brazil's population has

—
-

From concealment Udrima tionid with his brother pntupled in his lifetime, Or-
(right), warrior son of bald Claudio, for the Nobed lando feels that the westward
[aui and handsome Adiwy Peace Prize. With an plmns lide of white and block human
watiches with apprebension the mystical empathy for natives of ity is hopelessly inundating the
miners inroads. Although he is the forest, they spent 40 year Indians of the rain forest, “All
prmed to the teeth, Uarimi's irving 1o poestpone ¢ncroach Wi ey do he says. "% nick g
poweriul jagunr-tooth smulet ment upon Braglian Indien cal- the hat of o drownine man andd
psfy and bow and arrows areno  ture. Orlando insists that “an ruarvel that we lived 1o witness
match for Grearms micgrated Indian 1= no longer an the Inst dovs of Eden.’ []
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At home in the boardroom as well as in the
wild, the Nature Conservancy is striking deals

to preserve the earth’s biological diversity.

By NOEL GROVE

NATION AL GEOGHATFHIC BRENFDE WHITER

Photographs by STEPHEN J. KRASEMANN

ON THE RUN FROM MAN'S ENCROACHMENT, the San Joaquin
Valley kit fox has found a home. To protect the fox and other
locallv endangered or threatened species, the Nature Conser
vaney bought nearly half of the 180,000-acre Carnizo Plain,
| 50 miles northwest of Los Angeles. Now also under federal
protection, the land is the last significant stretch of native
prassiands that once covered Cahformia’s great Central Valley
The private, nonprofit Conservancy —using a business-like
rather than confrontational approach—has set aside 3.5 mil-
lion acres m all S0 states in the past 37 vears. Its goal 1s to save
plants, animals, and their habitats from extinction. With a pri-
vate foundation loan and a corporate gift the group acquired
more than 64,000 acres of wetlands in the Big Bend area of
Flonda, adjacent to the Suwannee MKaver (following pages).
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“Virtually all students of the extinction process agree that
hiological diversity is in the midst of its sixth greal crisis,
this time precipitated entirely by man."

Enwain O, Wuson, Flarvard University

HUTTON-SIZE ROSETTES hoom on

a patch of Knowltons coctis, o
plant so rare that collectors paaxy
§ 1000 for a smgle gecd. To profect
it. the Corserwancy will mot is-
cloae the locotion of 15 habioat,
Mexican free-tailed bats pour
from Brocken Cave naar 5an
Antonio, Texas. The colony, nim-
Fering 20 million ar more, (s the
world's largest known concanirg:
tian of mammals. The Nature
Conzervancy s helped Bal
Conservation International and

the property owners, the Moarbach
fomily, protect the site, which had

been mundéd for guano
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N THE SHIRT-STICKING HEAT of south Flonda 1 joined two
men on atreasure hunt. Pushing through thick mangrove,
knocking down spiderwebs that made the skin crawl, we
sought a prize that could be more precious than gold

“There!™ Hiologist Mark Robertson pointed trum-
phantly at jade spires eight feet tall, thick as my forearm
and bristling with spinés. " Found in only four ather lnca-

tHonsin the Unitéd States, ™ he added

Key tree cactuses, Cerens robensi, they rose slim and straight
from the leaf litter like exclamation points, punctuating their near
extinction. “They're great!" shouted John Cook, a man experi-
enced in real estate. “Let's go after them!"

Coing after them meant finding a way to make sure the pricklv
plants remained undisturbed, The chances for preservation of this
clump were not good. A few hundred yards back we had passed
several large earth-moving machines, poised to devour this section
of coral and sand to use elsewhere as landfill

Little studied, probably never tested for its possible benefit to
mankind, the Kev tree cactus could hold some herbal clue 1o the
adaptability of plants to arid regions. We noted that it reproduced
by cloning, new plants rising out of previous ones downed by wind.
Perhapsits sap held a cure for victims of some dread disease. At the
very least, it was an eve-catching sculpture that captivated the
three of us, vet stood in danger of disappearing forever

Preventing that was foremost in the minds of my two compan-
ions, workersin the Nature Congservancy (TINC). One of the youn-
gist, least known, and most successful environmental groups in
this country, it combines talentsin biology and busimess Lo save any
species or biotic community from extimction.

With the clump of rare cactus found and identified, the Conser-
vancy might try to bay the land to establish a presecve or resell it to
a federal or state agency that woald protect it. If the owner would
not sell, it might seek a conservation easement —a legal agreement
that in exchange for tax benefits no activity would ever be under-
taken there that would harm the endangered plant.

Buving, selling, trading, cajoling, the Nature Conservancy has
brought protection to three and a hall million pcres in the United
States and adds an average of another thousand acres dpily. It
maintams a million and a half of these acres 1n about a thousand
TNC preserves, the largest private sanctuary system in the world.
Biggest is 55,000 acres on Santa Cruz Island off the California
coast (pages 834-3); smallest is nine-tenths of an acre of Connecticut
marsh where herons feed. Thouzands of acres more, bought by
the Copservancy, have become (Contintied on poge §28)







prasarve in Chregon’s Rogue
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OR MAN's benefit as well as mwumnu
nature's, the Conservancy
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somé yet to be discovered — may " ¢ 5 .
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disease, 0z has the blaod of the AL , SR L '
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in arthritis treatment. N i
Founded in 1951, the organi-
zation has more than 435,000 .
field offices cover every state. I+ 4
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ary system in the world. B *
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international program, the Latin .,
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tus of 50,000 species. In Canuda
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Monoged by the Conservancy and
Seort County, lowa, 9 seviin-aore
tremt with a stond of coftonivond
trevs provides habdeat for endon-
pered bold engles. The berde feed
on fish as they pesa over apilivaid,
@ partiemdarty vmportanf souroe of
food during the winter whsn other
parts af the rivér freeze qver.

Tax

The reel coelot (above),
faay .and peregrine falcon
imhaahir 2,933 acres of paln lumgile
and brushlond bought ry the Con-
g turmed over to the
tr. 5. Fish and Wiliflife Service

mmﬂmmﬂnﬁlﬂm—
disnprod birds breed in a protecied

area of 379 acres manoged by the

Conservancy, The presarve in s
ﬁtqnuﬂ:mtr orud feerdirig
site for birds migroting south
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other animal anid plant species
exist only in the region of the Cassator
River State Park and Naturnl Area,
munuzed by Arkansss state agencraa

NATURE CONSERVANCY
CGRAM

[*| PROG
Preasarves ara owned by tho

gnd managsd by

stall and voluntiess working
mﬂﬂfllﬂhﬂﬂﬂm

Proposed for federal deaignation
as o endangered species, the cob-
blestone tiger beetle inhohis o
fiveaere gt wlong the Canrectt
cut Hiver, one of some J,000 pri-
vately owined sites voluntorily
protectod unider the Conmorvancys
registry program,

A longe granite mutcrop called
Forry Acee Roch marks this sibe,
managesd by tha South Caraling

- Heritoge Truat and the Conser-

vgiey. The 492 -gore truct is a hab-
itar for stare-protected plante,

inchuding the pool sprity, wiiich is

The Consznmncy i adding more
prime habitat o the existing

7 800-acre refuge to profoct the
‘Key deer, the srmallest deer nntive
to Morth Amerca. Fewer than
A00 of theai animals remain in
the worlsf,
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COOPERATIVE
|*| PROGRAM
Protoctive testrictons often
accompary land transfermed to
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tate and national parks and wildlife rehages, An mternational
PEOETILM .l|-|_| [ rleCts Sn ches and ecos SIS 1IN Latin America
Although many purchasesiurn into public lands, recrealtion and
STt ICS |-'.-i-'|l-'lll e T pBrimial At "lll-l'|l re A LhE S0-
ence Dusiness; not the pretty business,  says | INC presicdent Frank
Boren, who looks, and sometimes acls, ke a stlver-hared football
oach,. “Our mssion s very looused. We are preserving notic ol
versity in the wark
Fhe "ark™ TINC is huilding includes both plants and animal
Hundreds of thiz planet’s species have proved valuable to
mankind. The Polyzomium millipede found in American beech
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nemlock forests cames an insect-repelling odor that might be

transferable through genetic engineerning to cereal crops, A gene
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Lant to weevils, which destrov much of the crop in the Third World
Wasp wings were studied Dy aCaliformia engimear bécause they ar
werodvnamically more efficient than the wings on airplansas

A quarter of all pres
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ollars annually in the U, S include plant extracts, An ingred]

it from the Madaegascar periwinkle contrbates to a 93 PENCEeNntL

hance of remission for victims of lvmphocytic leukemia —usually

nldren. Extracts from wild vams provide an active ingredient in
birth-contral pills. A material in the shells of certnin crustaceans
and inkects can be made into surgical suture thread that dissolvesin
A sewed-up wound and promotes 1ts healing

The Conservancy shelters half adozen species showing laborato-

rv promise, but emphasisison saving not the profitabile but the u
proved. Saxd the organization’'s chiel soentist Kobert Jenking
“We may be discovernng infinite value in obscures species over Lhi
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screened for potential use. Science remains uncertain as to how
many plants and animals inhabit thiz planet, but millions may be

come extinct before thev are even dentified. ITn her ook State of

the Ark, zoologist Lee Dhurrell estimates that by the vear 2000 man's
activities may have cut down, plowed up, paved over, or otherwise
crowded out one in five of the species that remain.

N THE FACE of such losses the Conservancy has devised a plan
for inventorving biota and rescuing those in danger. The
HE]‘i!.JI;E' Progzram, first :L]|[Jli1_:1_:| in South Carolinn in 1974,
proved so successiul that similar programsnow exist in every
state bot Alaska and Algbnma, as well as the District of Co-
lumbia. All were created as joint ventures between the states anid
TNLE., Today more than half of the states pav their own program
costs, but TNC trains all staff —nearly 300 people and growing.

In agivenstate, botanists, zonlogists, and ecologists check on the
status of plant and animal populations noted an earlier records for
that area and identify others by their own observations, Their field
repors are turned over Lo data handlers who kevboard threatened
or endangered species and communities into a computer, ranking
each according to the extent of iis peril

The white lady's slipper, Cypripedium candidum, for example,
is ranked in the Greorgia Heritage Program as a G351, Based on a
numerical ranking of 1 through 5, thiz means that it is not inserious
danger globally ((+3} but is verv rare in that state (51). The plants
ranked (151 are extremely rare worldwide and in the state where
they are found, such gs the leafy prairie clover, Dalea foliosa, in 11i-
nois. Information from each state 15 fed into a main computer at
Conservancy headguarters in Arlington, Virginia, across the Poto
mac Kiver [rom Washington, DD, C. By cross-referencing themon a
grid of information, the current statos of any of more than 50,000
planis and animals can be checked within seconds

‘It's the most complete datih base on biota in the world,” said
Robert [enkins, architect of the inventory system.

suchan inventory is under wny i New Jersey, a lush temperate
region where flora and fauna are disappearing under residential
and industrial development, “We find rare species regulariy —
orchids and sedges normally found on prairnes,” said David Sny-
der, a thirtvish botanist with an auburn beard and an earnest brow

We sought a vinelike plant of the pea family called Desmodium
paucifiorum, ranked in New Jersev nsn GSSH. This meansthat it is
in no danger globally ((:3), and 1n this state (5) it has been reported
mstorncally (H) but not seen in recent vears

sormally a midwestern and southern plant, D, pauciflorum was
last séen in New Jersev in 1917 by Kenneth Mackenzie, a lawver
and plant collector. His descriptions led us to a ten-acre forest rem-
nant, surrounded by houses and the faint hum of traffic. Ninety
minutes ol searching (ailed to turn up one example. If clues to other
locations also proved fraitless, iteventually-would be listed on Her
itage Program records as Y extirpated”™ in New Jersey.

Why the interest in saving plants that are commonly found else-
where? " When aspecies tsout of its normal range, itis at the edge of
its tolerance of its environment and probably became separated
from othersof itsown kind.,” I-':‘.'-.'i.l:!1"l-i]l|i1‘iilli_l| *Thal may make it
evolve a little differently, and those variations mayv become useful

Ouietly Conserving Noture

CORPORATE WEALTH and ecodogt-
ol concern dovetailed in the

fransaction that- 18 Aeiping pre-
serve acreage in Flornda's Big
Bend region on the Gulf coast
George Willson, at left, the Con-
servancy s director of Florida land
acguisitions, meets with Harry
Van Loock, lands and timrher
manager for Procter & Gamble
Cellulpsg, among the largest con-
tributors to the acquisition. The
Conservancy has helped preserve
about 7o, 000 acres in the ared,
wiich will become smte-maonaged
land, forming a link between two
national wildinfe refuges.






A strain of wild wheat at the himit of its range in I2rael, for example,
was found to be highly drought resistant.”

Onir second guarry was in the Pine Barrens, an hour's drive
south, a colony of southern vellow orchids that the Heritage Pro:
gram has been monitoring. * Forget where you saw these," David
told me as we pushed through brush to a little meadow where gold
blossoms gleamed at the end of long stalks. YA lot of plant collec-
tors wolld love to nd them,"

somebody already had, and
marked & route with orange sur
vey tape. Jaw set, David ripped
the tape from the brush. " Collec

tors decimated a population of
snowy orchids from a bog not far
away,”

he said angrily,

USINESS minds take over
from the bhiologists
when protection be-
COmes necessary. 1 he
Nature  Conservancy
completes an average of one land
deal each day in the United
States. The biggest was 220,000
aores of deserlt in New Mexico,
bought from the Campbell Fami-
lv Foundation and now 3Sevilleta National Wildlife Refuge.

such land is paid for by fund-raising in that state, Since cam-
paigns take months and deals aften require haste, ready cash fora
large acquisition 15 avi le from the TNC Land Preservation
Fund, maintained at 85 million dollars. Regional offices can com-
plete land dealsas high as 100,000 without a go-ahead from head-
quarters. Salaries and other overhead come [rom endowment
income and Conservancy memberships, currently more than
400,000 nationwide, Staff workers are consistently bright, well
educated, and, among the nonbiologists, more articulate about
balance sheets than biota. The business-like approach to enviton-
mental matters can strike an air of incongruity, as though ane were

Qutetly Conrerving Nature

ARTFULLY POISED on & branch in
Florida's Wakulla Springs,
limipkin {facing page) eves its
surroundings for food. The bird,
whose survival i Florda s
threatened, feeds almokt evelu
stvely on the apple snail, which
WayE I0s 2gps on exposed vegota-
tion. Saving the freshwater
springs, part of Big Bend, will
promote the welfare of both prey
ard predator

Another link (n the food chain
gt Wokulla is strengthened by
the globally threatened gopher
tortaise. Burrows created by the
tortiise to escape heat and cold
are used by mice, snakes, owls,
randits, and hundreds of other
animal speciex. The Conservancy
has plaved a4 mafor rale in pre-
serving mare than 170,000 aeves
of [and along Florida's streams

and rivers



"DEVELOPMENT PRESSLINES e
pRormolus, savs Keith Lewis (top)

of BRhode [sland’s popular Block
[slamd. Spurning weaith, the mer
chant segmuan soild 43 acres to

the Conservancy at a rock-bottorm
price. Robert and Mary Killiredge
donated 50 aores to prevent en-
erodchment mto an Arizona
carpyor, the site of [ndian pic
tographs, in return for the right
Iy ke the property for life

watching Wall Street make preparations for the second Earth Day,

As Oregon director, Russ Hoeflich keeps track of perhaps 250
possible acquisitions at any given time. He also raises funds, seeks
to expand state memberships (10,000 i 1988), and supervises 14
people. This cdynamo is a decade out of college, a year gut of INew
York, and stifl wears chinos and loafers in & land of jeans and cow-
bov boots, To check on some potential projects, we drove the arid
canyvon-and-river country of eastern Uregon (o the cow-conscions
tawn of Enterprise _[nin'lm.: [orces with field !L:;}tl:'-'rl_:r'ltut'['-.'c Crenf{

Rav owns some 2,0 acresol prime erassinnd around a water hole
cialled Downey Lake, and TINC wanted a couple
hundred acres of the shoreline. The shorebird
called greater yellowleps, which nests nowhere
¢lse in Uregon, hatches itz young here, as do other
chorehirds and waterfowl

Ray wants water for his cattle, and behind his
slow voice and half-ldded eves lurks & mind as
precise as a surveyor's transit, At the lake an off-

hand comment by Geofl on the proposed TNC
property line turned Rayv's amiable drawl into a
sharp rebuke: Y Not behind those rocks, in front
of them! We're just talkin' about land close to the
lake!"™ Alter five vears of negotiations he contin-
ued (o balk ot the sale

A second potential acguisition seemed too
Bonmie and Alan Bahn, 8 young couple
with two children, own a small ranch with & rich
marsh along its creek. " We probably can't stop
housing development from ruining it eventually,
o we wan! to work with vou to turn the place into
a preserve, declared Alan, a lean outdoorsman
whosat in astraight-backed chair asif for the first
tme. His job in town 13 their main income

“1 don't care about money, | Just want a roof

EASY

over our heads,” said Bonnle, who nurses or
phaned and injured owls, hawks, and raccoons

“This place is vour equity,” Russ gently de
murred. * You should retain somethmg for vour
kids® education.”™

‘There are several options open to the idealistic
couple, he explained. They could retain owner-
ship in the house and donate the land, taking in-
come tix deductions over the next six yvears. Ur they could keep
house and land and grant o conservation easement, which could
lower their property tooes and assure protection of the endangered
plant community

“Taking advantage of generous people won't help our reputa
tion,” Kuss added

Cregtive lnnd deals are at o
protection has come in a number of imaginative ways. On Mar-
tha's Vinevard, the trendy vacation island off the Massachusetts
coast, TNC bought i small-plane airport (o preserve a remnant of
nure gastern praivie, then leased the airport'soperation. On Shelter
[sland at the end of Long Island, in New York. it sought protection

e core of Conservancy work, and
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lor ospreys nesting on the 2,039 acres of a hunting club. The real
estale company Lthat owned the club would not se
FTINC bought all the company's holdings — nine
Manhattan, a warehouse in Miami, ol and gas leases in three
states then sold a
club, where active osprey nests have since doubled. In Mississippi
st in a lumber LCHTT RN 1O SEVE A Iﬂ_l':.-_'l'_'

11t :I||II:|_'. .‘"11._1
DrOWNSIinne:s in

for 1065 million dollars. 1t

tract of LIEI"LI.Il']l].J.J'."-.] ]1-:JEIJ.'|'-.IIIII.. , & biotie community rapidly
disappearing.

A few deals have been so creative astoinvite criticism. When the
pwner of an Atlantic coast property

said he would s¢ll only to a

— CONTACT -

TRAK DISTRICT ENGINSER
E E' - 3 g : 3!.

TNC bought it in the name of a dummy company and
turned it into & preserve, Cries of deviousness came from local resi-
dents who had hoped forthe Bnancial boost of a population intflux.
The most heated criticism is that TNC sometimes fosters devel
opment. In "|.|':"."."|'II'II'|I 141 acres, deemed of no signtficant ecological
value, were sold w |Il| the donor s consent to adeveloper. The mon
£V WHS Thén 1=edl to bu
subsided with the l':-'.'1|-'.|: wion that local zoning would prevent
irh-diensity housing on the land originally donated
Un the Virgmia coast the Consérvancy plans to resell 12
totaling 6,000 acres
Lireg Low,

chrvi lOper,

Vecolog alls sigmiticunt land. Publhic outorsy

prceis

an act seen by one angry columnist as devel

TINC director for the project, savs land-use

--]ll-’ll'rl'_
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of impertied hobihtal rmatier it

DD SHAPES and unirkely
to preservationiats. What may be
wead patches [o train travelers
are actually remmants of natiwv
prairie. The Conbdrvaniy is pro-
tecting and managing six sirips
ef grasslond along a 70-mile
stretch of track (n southwest Mich-
g, after [eosing them from the
National Ratl Passenger Corpora-

tindn {Amteak)



DENUDED SLOPES reflect nutural
erosion ageravated by the forag-
ing of ferul sheep and pigs on
Californma’s Santa Cruz [sland
The Congerxiney omens 50 per-
cerit of the 62 ,000-acre (gland,
its lgrgest hplding, The habinat
destruction threatened severnl
unigue populntions, ncluding
the Santo Crus Inland scrub jay,
which has grown to be larger than
it mainland colisins

In the early 15805 the Conser-
vancy eradicated 30,000 sfinep
dfter other efforts 1o remive
them fauled, The organization
explained that the cost of moving
the anomuils would Aave been pro-
hilitive, The carriom jrom the
fallen sheep prinvided abundant
food for the ferad pig populn
tiott, which rose dromatically
Researcher David Sterner maokes
g difficudr catch of a voung pig for
a study o help determine the
optimum papularien level

The project s beginning (o
pay off with the return of plant
growth, including the now four-
ishing sthar deerwied, once on

the brink of extinciion

resirictions added to the plots would save ocean bays and Inlets
from pollution. * We're trving to demonsirate that human activity
can tnke place without harming the environment,” he stressed

UYING, SELLING, and managing land are afar cry from the
early days of the Conservancy and the organizations that
preceded it At his sylvan retreat near Hartiord, Con-
necticut, Dick Goodwin, a former TNC president,
recalled the slow evolution of the organization. ™ We
weren't very picky in the old days,” be said. “Any nice, undis-
turbed piece of land would do. I had the idea that this one would
be & place where scientists could conduct long-term ecological
research.” Before us a small meadow dappled with butterflies
stretched to a woods that the Goodwins donated as one of the Con
servancy’'s frst preserves, now 500-acre Burnham Brook.

White-bearded, slender, professorial | © . one could imagine the
retired botany professor of Connecticut College in New London
conteatedly nelting insects, glassing birds. The profile was
probably true for the majority of the early conservationists who in
1917 at the University of [llinois formed a special committee of the
Ecological Socitéty of America, which urged the preservation of
natural areas, In 1946 this committee split off to form a group
called the Ecologist's Union. "It was a real penny-ante operation
in those days, with a handful of members kicking in two doHars in
annunr! dues, some giving as much as ten dollars, 7 explained Goopd-
win. “Baoat in the 1940s the union was joined by Dick Pough, a
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The lizard
that vanquished
avalley

I'HE MARCH OF DEVELOPMENT
arroas California™ Coachella Val-
ley hias been slowed in the trocks
of the fringe-toed lizard, thanhks oo
. hard-won compromise. The b
cregiure requires d habitar af
dunes with sand of a certain con-
gistency, Citing the Endangered
Species Act, the U. 5. Fish and
Wildlife Service sought to curtazl
new growth on the desert ronge of
the Lzard and other species, A
hame butlder responded by threat-
eriing to sue, resulting in a-stale
mate, Aided by a 2.5-million-
dollar land-deguisition grant from
the Richord King Melion Foun-
dattorn, the Conservancy drew
mumerons interests together for
nggotictiond. The resull: the pres-
ervation of 13,000 acres, where a
hatchling fright) s snared fora
population cournt
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fellow with lots of connections and a *get, off your butts® attitude.”™

When I met him at his summer home on the zland of Martha's
Vinevard, Pourh seemed more entreprencur than ecologist, the
kind of mellow-voiced, chatty man who could mix eaily with roy-
alty and wealth: An engineer by training, he acquired a deep love
and brosd knowledge of the environment, and a reputation as an
organizer

“I had returned (rom London alter a meeting with my {riend,
ormithologist Sir Peter Scott,™ he recalled, long legs crossed, “and |
was enthusiastic about the preserves of the British government's
Nature Conservarncy. | argued that we adopt the
samename but stay private and buy preserves with
privaie funds.™

In 1951 the Ecologist's Union became the Na-
ture Conservancy. It made its first purchase two
vears later—60 acres i ploturesgque Mianus
Gorge, some 30 miles north of New York City, For
someenrly acquisitions, members mort gaged their
own homes to come up with funds. Then Pough
lunched with Mrs. DeWitt Wallace, co-owner of
the Reader's Lhgest, and recetved $100,000, Since
then contributions have renched the 85-million-
dollar total now in the revolving Land Preser-
vation Fund., Pough also managed the bequest
of Minnesota mining heirese Katharine Ordway,
a personal friend and lover of the environment.
“Much of that 55 million dollars went for TNC land.,” he said

ITH the funding of the Conservancy in hand, Pat

Noonan set its personality during his presidency

from 1973 to 1980, A mid-fortyish man on the run,

hie has the piercing eves of a businessman set in the

cherubic face of an altruist, both of which describe

his attitude toward conservation. “A lot of uscame out of business

schools in the sixties when the environmental movement was {ak-

ing hold; and we loved the outdoors.” he told me over breakf{ast

i Washington, D, C. "Corporations and environmentalists were

butting beads, but we knew the free-enterprise sysiem was a fan-

tastic motivator, So the Congservancy decided to reach out ta corpo-
rate America. No other environmental group was doing it."

The first g land donation in 1973 set a recard for corporate
gifts. Some 50,000 acres of the Great Dismal Swamp of Virginia
and North Caroling, given by Union Camp Corporation, was val-
ued at 12,6 mithion dollars. When a more traditional environmen-
talist suggested that a gift that size from big business was tainted
money, the quick-witted Noonan countered with the line: ¥ 1t may
b tainted, but "tain't enough "

Criticism of TNC sapelibeal, nonconfrontational style persists,
although success has dimmed it somewhat. “We can’t help but
wish they'd get their hands dirty once in-a while,™ an officer in an-
other environmental group told me; “even though they have led
the way in preserving biotic diversity "

For instance, he added, TNC ance publicly praised the generas-
ity of an oil company that donated a valuable piece of California
property. Staff of another organization pointed out to them that the

Ouietly Conserving Nature

Mar-MADE HARITAT negr Thousand
Palms, California, Tri-Palm Es-
tates plans eventually to expand
fram 1,500 to 2,400 mohile homes,
Located weat of the Coachetln
Valley Preserve, Tri-Palm will
pay (1 SG00-per-acre mitigotion
fee now imposed on all new
dinvelopment in the valley to help
defray the cost of the preser
Many view the Coochello
apreement as a model of compro-
miise that preserved o pristing
habitat as it inoreosed the value
of odjacent liand, satisfing both
developers and enmvironmentalists.

BiJ






STAND NG FAST ort her ancestriol encrgy profduction. She gronted hopes eventually to by the land
land, Pat Frazier (loft) hios been o thre LONSETNTnCy. a (ease to man Mearwhile if continues (s pro-
grudging partnar in Consereanoy age the lake after five yvears of gram of managing the loke's
efforts, puzzled by interest in the negntiating, an agréement she warter leviel and looking fior athas
HBorux Lake chub, She and her now disputes. She once greeted o speciea. The chub may help reveal
cousin own 330 acres on which Cornservancy worker at hutr door how arganisms adjust to radwcal
the lake liez. They are descen- with @ shotgun, The grganization temperature choanges
pants of settlers who arrmived on
the Cregon Troil. Her grondfo-
ther, @ Danish immigrant nomed
Christion Ollgord, iméented o
process for refimng borax from
deposits around the lake,

Chree of her forebears posed be-
side a mule téarn (facing page)
wsnd o hadd the proviuct toa rail
Wead in Nevado. The trode name
Dwenty Mule Team Boriie was

also used by a company located in o —ur ‘1 - o ————
Peath Valley, Coliformia. Frozier -f.r f. ';1" apie T oy
feels that her property does have =, Y g

v lue beyond ofs beauty, chiefly o

the potential for geothermal .
-“
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SURVEYING A GRAND DOMAIN, @
praing falcon watches over Snake
Kiver Birds of Prey Areq (n Idaho
Administered by the Hureau of
Land Management, the area har
pors perhaps the worlad's densest
nesting populotion of ruptors

As farming supplanted cattle
grazing on adjocent flotionds,
prey species such as jackrabbirs
and ground sguirrels were routed
By acguiring unplowed ranch
leerncd, the Conservancy & provid-
ing a prey base for such species
as the golden eagle (focing poage,
partom). Bul the imperiled pere
grine falcon (shown hereat a
resgarch station) feeds mostly
on other birds, and has not been
geen in the area for ten years,

LE

land was relinguished only after years of protest by others agiinst
the ail company’s original plans for developingit.

tINoonan sel our negotiating stvle,” said vice president Dave
Morineg, "the attitude that no one i1s ever completely wrong, We
don’t believe anyvone purposely goes out to destroy the land, You
Just have to understand their |Jri||r'l'|i-|?¢_- and i'!.lljh:"i'!t to them.”

Communing with corporations may be the Conservancy's forte,
but their coffers have also been swelled by individual iets of gener-
osity, Legendary is the late Willie Brown, a Flonda bachelor of
molest means who donated rolling woodlands and marsh along the
St Johns River to keep it natural. As part of the bargain he ived on
the property, valued at more than a million dollars, until hisdeath

Keith Lewis s a sixth-gencration resident of Block Island, the
aoffshore chunk of Rhode lsland invaded each summer by thou-
sandsof tourists. A merchant seaman with a nautical beard, he has
the all-business build of a tugboat. The shrinking opén space on his
beloved four-by-six mile island turned him toward the Consérvan-
¢v. Land thnt would have made him 2 millionaire he sold at a bar-
gain price in & deal that merely paid off his mortgage and left hima
chunk of land to live on. " Fourteen percent of the island is protect-
ed now,"” he said. “I'd like to see us get to 25 percent.”

Crpen space was not the only benefit. Hard-pressed upland sand-
pipers and grasshopper sparrows nest in the saved habital, and
harn ewls burrow in the cliff faces. In one meadow 1 joined biolo
gist Tim Traver in a catch-nnd-release inventory of n buttertly now

Nutional Geoprapitic, December 1088



under reprieve, thanksto Lewis. It was the stuff of cartoon strips
vounding with et held aloft in pursuit of the regal fritillary, and
great fun in the name of science.

NCH-THICK boards fence in Glenn Plumb’s charges on the
samuel H. Ordway, Jr., Memonnl Praarie in south Dakota,
whore grasslands stretch as far as the eve can see. The voung
presorve manager in a slouch Western hat herds bison on the
7,800 acres. *To maintain prairie plant diversity, we need

both controlled fire and grazing. " he told me g5 we loured sturedy
corrals and catch pens. "The bison provide the grazing, und the
sale of extra animals bringsin $2 5,000 a yvear to help with expenses

" MNothing could be more ecologically stable than a healthy prai-
rie,” Plumb said as we walked into a waving sea of big blugstem,
switchprass, and Indian grass

stewardship of the lands it acguires is an increasing fmancial
btirden on the Conservancy, and more and more preserves aretry
ing Lo pay their own way, In western Montana the operation of a
dude ranch covers expenses for 18,000-acre Pine Butte Swamp
Preserve, where the real guests are grizzly bears

In centuries past grizzlies climbed the eastern front of the Conti-
nental Divide in fnll 1o winter over in dens dug in the hard-packed
deep snow . Come spiring they wandered down to the plains to feed
an the carrlon of winter's victims, on cow parsnip and angelica
Unfortunatelyv for the grizely most flatlands are now crowded with
towns and ranches whose residents harbor considerable bias
apnmnst Drsus arclos korribnlis. Pine Butte Swamp Preserve 15 &
bear smorgasbord of grasses, forbs, and bermes, and some locals
have accused TNC of running a bear farm that puts them and their
vestock atl risk, although no bear attacks have been reported.

The man who characterized Montana as the ¥ Big Sky" country
with his novel of the same name considers grizzlies good netighbors
‘We never see them,”™ said §7-vear-old A. B, “Bud"” Guthrie,
whao lives with his wife, Carol, at the edege of the fen, “Anv contact
ranchers have with them s mostly through their own carelessness
in disposing of cattle losses or old molasses cattle feed. Grizzliesare
part of our heritage, and we should make room for them."

Legendary {ear of another fanged creature might have raised
Warm on the East Coast. In North Carolina the Conservancy £n-
couraged the dopation by Prudentinl Imsurance Company of
118,000 acres between the Alligator River and inland waters of the
coast, then passed the gift onto the U. 5. Fish and Wildlife Service.
LIn spongy wetlands called pocosin, covered by cypress, sweet and
black gum, dense brush, and declining Atlantic white cedar, Fish

and Wildlife is reintroducing the endangered red woll
“It's the first attem
ceazed to exist in the wild, " zaid refuge director John Tavlor, "and
we'ré being walched closely by people who would like to do the
same with the black-footed ferret and Florda panther,”
Watching s well are locals whose knowledge of wolves came
primarily from " Little Red Riding Hood." ""We had public meet
ings before the wolves arrived," said Taylor, “explaining that
they'd be lucky if they ever saw one of the shy creatores, There
wiere objections at first, but now I think there's a lot of pride in
bringing back nn animal that once ranged pll over the Southenst.”

itoat reintroducing A predator that had
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UINTIKELY LOCATIONS for wildlife,
freewiy signs are nevertheless
privving successful in Idoho’s
effort to accommodate the Amori-
can kestrel, once called the spar-
rewt hiawle. Cratg (Groves, state
coordinalor of the Conservancy s
Heritage Program, and Bureou
of Land Management raptor
biclogist Karen Steenhof check o
resting box next to Interstate 84
east of Boise.

Among the fow kinds of faloons
that will use a man-made house,
kestrels hove occupied nearly o
guarter of the pine and cedar
boxes constructed by Boy Scouts,
Auidiibon Society membirs, and
other volunteers. So far 82 boxes
hawve gone up, 32 of them along
-84, the remainder in the Birds
of Pray area and other rurm! loca-
tionis. The kestrels, which feed on
irgects and small rodents; hive
cecuped the fnghway hotises
recdily, perhaps becutise of the
awailability of perching places,

suoh as treed and telephone poles.

H42

NCREASINGLY, making room for endangered species cutsinto
expensive real estate —and calls for éven more comiplex salu-
tions, “The days are gone when we can ride in on a white
horse, huy a pteceof tand, and beat our breastsabout how we
saved it." said David Harnson, chairman of the TINC

board. " More and more we have to it down with agroup of differ-
ent interests and work these things out so everybody wins — devel-
opers, environmentalists, and government.”

A solution at Paim Sprimgs, California, it held up as the model
compromise. Biologist Cameron Barrows took me for awalk on 30-
foot-high sand dunes m Coachella Valley, home of sunbaked luxu-
ry communities, Suddenly a small lizard flashed across a dune and
disappeared into the sand. “It's probably swimming toward that
patch of arrowweed,” said Barrows.

sani] diving is the nine-inch fringe-toed lizard"s defense against
predators and the midday heat. 1ts needs are precise —grains fine
enough to dive into but notso fine as to clog its tiny nostrils. The toe
innge helps it speed over the surface. A spacious windswept aren is
needed to create such conditions. When a host of satellite towns be-
gan expanding bevond Palm Springs into the valley, the lizard was
threatened with a dive into extinction.

U. 5. Fish and Wildlife attempted to shut down development
underthe Endangered Species Act, a move urged by environmen.
talists. Sunrise Development Company, with a plan for luxury
homes, wanted to fight the shutdown in the courts. The county
government sided with Sunrnse, foreseeing more taxes from rich
residents than from hzards: The battle lines were drawn.

“The environmental community felt 8 compromise was possi-
bile, but we had no experience in fund-raising or negotiating, " said
herpetologist Allan Muth. "So we called in the Nature Conser-
vancy. They got us together, presented some options, and in the
end evervone was happier.”

The resulr: 13,000 acres in o preserve that includes more than
5,000 acres of lizard hatat. Developers and county supervisors
found the resulting open space made property for housing even
more desirable and valuable, State and federal governments shed
un expense when TNC created a trust to manage the land. Now
two additional reserves have been approved and another 2,300
neres set wside where the lizards can live.

Local lawyer Puul Seleer, central in negotintions, said of the
Coachella compromise: =i was impressive industry, govern-
ment, conservationsts all coming together and saving let's all paya
few bucks anid get it done. Personally it was one of the most reward-
ing things 1've ever been involved in”

HE LoNG arm of TINC reaches bevond the contiguous

United States, bevond nationnl boundaries to the south,

and westward across the Pacific. Hawan is a showcase of

endemic species. “This is the most isolated significant

landmass on the planet,” state director Alan Holt told

me at Conservancy offices in Honolulu. “ The nearest coast 14 Cali-

fornia, 2,500 miles awav, =0 anvthing that migrated here evolved
with litle outside influence ™

The differences have already paid dividends. As we walked on

the island of Maul, he pointed to a bush of wild Hawaiign colton
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that has removed one need for pesticides: "This cotton doesn'™t
exude the nectar that aphids and scale love on commercial cotton, ™
he explatned. " Crossing the two eliminates the nectar and there-
fore the insects,”

The bank of Hawailan specialization is being raided by other
species introduced by man. Ormamental plants are crowding out
native species. The mongoose was introduced to kill shipborne
rats, but the mongoose turned to birds. Some 70 species of birds
have become extinct in Hawaii, and of the 36 remaining, 33 arerare
and endangered. OFf the total 6,000 plant and animal species that
the Lonservancy feels need protection throughout the U. 5., a
thousand face 4 tragic aloha in the Aloha State. To prevent the loss,
THNC has undertaken a ten-million-dollar " Islands of Life” fund-
rasing campaign to acoquire and protect land.

With Alan I helicoptered over Maui's eeward side, stripped
bare by feral goats and pigs. Gullies ribbed the mountaimnsides, and
redl soil bled into the sea. On the windward side the Conservancy
hos acquired a conservation ease-
ment to hunt the unwanted ani-
mile pnd remove them from
5,230 acres of native forest and
scrubland on the Holeakaln cat-
tie ranch.

“We knew fernl amimals were
aftecting the water runoff by de-
stroving vegetation, said Peter
Baldwin, the ranch president
“With the easement, we preserve
a witershed and the Conserviin-
Cy gRIns an ecosvstem.”

In Central America, chain
sawsare eating away tropical for-
ests that harbor a rich biological
network. "A dollar spent here
will buy ten times more species
preservation than a dollar spent
in Lthe temperate rones,” | was
told by David Clark, a plant ecol-
ogist in Costa Rica. “Also, many
bird species seen in the U. 5. winter in the tropics, making it neces-
sary to save habital in both places.”

Recognition of tropical needs resulted in creation of the Nature
Conservancy International Programin the kate 1970s, now the Lat-
In American Division. To aveid the appearance of “gringa” in-
trusion, the new branch became a silent partner with local
conservation groups, lending financial support and training in the
methods of TINC negotiation and acguisition.

In Venezuela it inspired formation of a group called BIOMA (as
in biomass, or biota) and trained its first executive director, Alde-
maro Romero, in Washington, D). C., for a vear. In Panama it
helped formulate ANCON (Asociacidn Nacional para la Conser-
vacidn de la Naturaleza), and in Costa Rica it helped a fledgling
National Parks Foundation burgeon into an ¢ffective force for spe-
cles protection

Inafew short vearsthe program sparked protection of more than

Chizelly Conserving Nature
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JEEYLL-AND-HYDE fransformation
protects the eaterpillar of the
sphitne moth {above), also called
the hawk moth. To frighten pred-
otors, it inflotes ity thorox th
ririte o sanake (right) ) tis bogus
EVES even haowve spots resemiiing
reflected light. Conzervancy fund-
tng helped acquire a strip of Costa
Rican forest, stretching from the
Lrwlands to the mountains, Har
Roring earth’s most diverse array
af life, the tropics may contoin
undiscovered species thot, unless
hahitar is saved, could vamish,
mever haveng been known by mam
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three million acres and creation of conservation data centers in sev-
eral countries. But it also sparked a *palace revolt™ in 1987 over
the amount of autonomy the international program should have
and its methods of operation. Thirty-four staff members resigned
to form a new organization. Within a vear, however, the volleys of
harsh words had subsided into mutual compliments, even coapers-
tion between TNC and the new Conservation International.

The Latin American Division uses creative finencing as atool. A
growing national debt had cut into Costa Rica®s-ability to protect
land. >wapping debt for nature, the Conservancy has helped swell
conservation coffers while curbing the outflow of foreign currency
from Costa Rica, Using Conservancy money, the National Parks
Foundation bought a portion of the nation's debt from a U, S,
bank, paying in dollars after the debt was discounted to onlv 17
cents on the dollar. Costa Rica then paid off the Parks Foundation
with bonds in the local currency, colones, with the agreement that
the money would be used on conservation projects. More bonds
were issued this vear when another Amerncan bank donated
2254,000 of Costa Rican debt to the Conservancy

Conservancy money did not buy 1.5 million acres of lares, or sa-
vanna, in Venezueln, but it plaved a part in its future. A BIOMA
suggestion of using satellite imagery tosurvey the area so impressed
Veneruelan officials that the TNC-backed group was asked ta plan
a huge new park.

An appeal to practicality vielded results in Panama, which has
last 60 percent of its forest cover since the turn of the century, Mil-
lions of gallons of fresh water needed daily to operate the canal
locks seep toward the waterway from lorested uplands, also fecund
with wild species. Denuding those uplands—a growing threat—
would destroy habitat and eventually silt in the canal, bulwark of
the Panamanian economy, Working through its local creation,
ANCON, the Conservancy led the way inagreements and funding
that protect the watershed

RACTICALITY i not the only reason for preventing extine
tions, nccording to Larry Morse, who manages the Con-
servancy s national data center at the Virginia
hendguarters. ™ You can also argue that we have no right
to wipe oul species that have existed for millions of vears,

or vou could say that with every species lost in the chain of life; we

humans are that much closer to extinction

" Practicality just happens to be the argument that most people
can hccept.”

Perhaps the point was best made by botanist Peter Lesica to a
rancher m Montana on whose land grew a threatened prairie car-
nation. The Conservancy wanted to protect 1t with & conservation
casement that would restrict some use of the flower's surroundings
but allow the rancher a tax deduction.

“This flower you want to save,"” asked the rancher testily, “is it
good lor anything?"

“We don't know vet. But if vou see a bolt on the ground, do you
throw it away "

"Course not. I might need it some day.”

“We feel the same way,"” sawd the botanist, “about the prairie
carnation.” i

Nalronal Geographic, December 1088
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MAJESTIC WANDERERS

CARIBOU

rhotographs by MICHIO HOSHINO

Drawn by the slow,

inevitable pull of instinct,

one of the world’s great wild-
life migrations occurs each
spring in the far north.
Leaving their winter homes
south of the Brooks Range,
more than 400,000
cartbou 1n north-
ern Alaska and the
Yukon head north
to the Arctic coast.
First in a trickle.
then in a flood. the

herds follow age-old

441

migration routes across

rivers and around mountains

to calving grounds on the coast-
al plain. There they give birth
on the flowering tundra and
tatten on plants that burst forth
in the brief Arctic summer.
They face the perils
of predation and
endure hellish clouds
of insects—playing
therr part, year after
year, 1n a wildhife
pageant rooted to

this raw, fragile land.

oaxed by its mother,
a newbaorn calf wobbles to its feet in
Alaska’s Arctic National Wildlife Refuge
(ANWR], perennmiql calving grounds for
the 170,000 cartbou of the Porcupine

herd. Newborn calves are easy prey for
wolves, grizzly bears, and other predators,

which may partly explain why caribou

prefer to give birth on the coastal plain,

where hunters can be spotied from a dis-
tance. Within minutes a calf can stand.
After a week it keeps up with its mother,

and at three weeks it can outrumn a grizzly.







Headed for rendezvous with cows and calves, bull caribou

follow the Kongakut River down from the high country

toward ANWR's coastal platn. Bands of the reunited herd




aften return to these foothills of the Brooks Range to rebuild

thetr sirength after calving, then head north again as the

nufrieni-rich tundra ripens and mosquitoes begin to hatch.







§ the precious
davs of summer grow shorier
and cooler, cartbou of the Denali
herd, south of the Brooks Range,
graze the tundra with a new
urgency, buiiding the body fat
they will need o survive the dark,
hitter monihs af winier. By

Seprember males have begun 1o

unsheathe their newly grown,

velvet-covered antlers —all-
important weapons in the autumn

ritti ME YCASon,
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H'.'.:J.Irl.f-':'.."r'.u" by Mloodthirsty insects. a haned of the Pori '!'I|r-r'l.|||'1"

herd in ANWR flees the hillions of mosquitoes and biting

450 fliex that feast on the animals each summer. The carthbou’s
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defense is to congregate and keep moving, burning precious

energy, or to hug the coast, where ocean wingds sometimes

ground the weak-flying mosquitoes. £ %




OILIN THE WILDERNESS

An Arctic Dilemma

Hy DOUGLAS B, LEE
Photographs by JAMES 1" BLAIRK

EOTH RATTOHRAL GEROHERE AT STAFF

OMEWHERE north of Dawson and
Fairbanks, east of Prudhoe Bay and
wist of the Mackenzie Fiver, vou
will find neither an Aliska nbra Y-
kon Termtory, no Canada or United
atates, Instenc you entera land of
mountmns o lake-filled plains,
where caribou have worn tradls in rock and
geese have (raced paths in the sky over millen
nia of chythmic wandering; where ice holdsthe
sea and frost the land entil a brief, glorious
burst of lowering summeér; and where men
hitve hunted creatires hoofed and finned and
feathered for longer than science can tell. Itisn
roadless land, a part of the INorth httle touched
by the 20th century, or the 19th, or the first
Hutitsaploce where, assure asdaybreak, the

nroud

South s about to arnve

For beneath its tundra aned 2 thousand feet
of permafrost lie strata that mav hold enough
oil to transform vast tracts of wilderness and
theé adjoining sea into oneof the largest energy-
producing complexes i North Americi.

Daring five months of Arctic trovels i Can-
adn and Alnska 1 explored this region, cimp-
ing, boating, and Hying wilth native peéople,
srientists. oiffmen,. and defenders of wilder-
ness. The palette of opinion ks vivid and multi-
hued, and
development will permanently imprint this
cofEt of two countries

“As far ns 1 can tell,™ zsavs Tim Mahoney of
the Sierca Club, “we're standing in the
world's greatest Avetic scosystem. We say, if
thev can drill here, where can't they dnlif”

"Here" s 200 miles north of the Arctic

I|L'I.i""i|."|'|'-l 1) .'llll'l.'!'-'.r'.."'.-'.!r.:'-l'-lll |._|.|1I|

At a point of no return, Congress must decide whether to unlock Alaskia's

Arctic National Wildlife Refuge to oil companies working just offshore—

or preserve it intact for all to use, including the Gwichin Indians {obowve),
who have lived on the refuge’s migrating carthou for generations.
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Two countries-one ecosystem

Often compared to the Serengeti because of jts
vast concentrations of wildlife, the region tra
versed by the Porcupine caribou herd ranks ae
o of the most significant unspoiled Arctic
ecosystems in the warld, 1t's also the most
promizing oll progpect in North America, say
those who have drlled offshore and at nearbs
Prudhoe Bay.

Declaring the area oo national treasure, the
U. 5. Congress expanded the Arctic National

Wilidlife Refugs (ANWRI to 19 millon acres

in 1980, Setting aside 1.5 million acres of
ANWR's coastal plain (designated the * 1002
tands™), it directed the Department of the Tnte-
rior to weigh that area's oil potential against its
vilue as wilderness and wildlife habitat. Ina
controversinl report, Interlor recently recom-
manded leasing the entire “1én-o-two" for ax-
ploration, Canada declared much of its side of
the coastal plaim off-limits to deilling in 1984,

Canbou spring Conconiried 1, Ol and gas s (il or pas
mmﬁm ronte @ citving araa s ase boundary f el
- -'--,__ R EN | MCR S TEYTRER DT THEH B RET, Gl b dEL R, el iaEn dEnDeEr O B8 T WiEEaE

it e meanki Lo Ry FEere- gUs FMATE
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_ QIL EXPLORATION e PIPELINE
 Belloving Ihal the gealogy underlying ANWR's '-a'{%r wmm.hﬁm-ﬂﬂmﬁm
coastal plain may be as rewarding as other sress of the - delivers 25 prarcent of U. 5. domestic ol
Morth Slope, the interior Departmant puta the cdds %"‘"E‘ supplies from North Slope fields. Yed with Prudhos
ﬁﬂphmi.w.lm TﬁmMﬂmﬂnﬂﬂmﬂm W ; I be aperating M only pﬂiﬂmﬁr tha
mi- |
“superglant” the size of Prudhoe Bay. ‘year 2000 unisss new resdrves ire tsppe
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- the Arctic National Wildlife Reluge is established and shall be managed . .

.t conserve ish and

m{-:llﬂ-: p-upulutimm and habitats in their natural diversity including, but not fimiteit to, the Porcupine

data were reported, 20 violated one or more
effluent standarils,

Contaminants are & major issue that deserves
mm:ﬂmﬁ-m

Caribow Herd . . . " Alaska Norfonal Inferext Landy Canservation Act, 1950
Hepnﬁmgmwﬂmmﬂhwm,&u of the Interior Donald P. Hodel in 1957 recommended opening
mnmaj'rh:mﬂﬁnmnf uﬁﬁmmﬂaﬂmnﬂﬁrﬂw Key conclusions of
the firwl rrp:ﬂ however, puﬁﬂtmumru show striking differences from the deaft prepared by
frterior jﬂdmﬂiﬂfl—ﬁ well as sharp contrasts with concerns of the EPA (B) and o subse-
qumr Inte; likely long-term ﬁmﬂy fo the écosystom.

A DRAFT REPORT; erm losses in fish and wild-  Finag II.I:‘-.:I"EI'H.'I’“ lm predicted for exploration
life rmntm,mhﬂnmwﬂ, and wilderness and development drilling were minor or negligi-
virlues would be the inevitable UENCES . . . hl:m:'flwddhfrrmnmmﬁmhnm‘ﬂarﬂ
dev will resull in wid , long- Potentiol major effects on wildlife from pro-
r-:ml nges in wildlife habitaty, wilderness duction are limited to the Porcupine Caribou

environment, and Native community activities. Herd and reintroduced muskoxen.

;ﬁd :whl result in nmajlrrpnpulu— A chinge in distribution of the [Parcupine cari-
ﬂmﬂ al caribou herd] bou herd) could rensonabl 1.:-& expected. The
md -Hnﬂhu:lm of 20-40 percent, . . . potential for occurrence lution decline

l‘l;m many varinbles involved and lack . .. cannol be predicted nm't e sipe of o decline
in esti impacts on estimated. Nevertheless, there i« a risk that o
ﬂ:lhhﬂdjmd of the v of quanti- decline could occur. However, no appreciable
fying impacts, this estimate is uncertain. population decline s expected nsa result of oil
developmeant.

It E:Eﬁ. comments on final 1002 Report: The dic- Current FFA andd Alaska procedures und re II"I-H-

ument totally ignores comulative impact. . . tians arc -':*r'unti:: 10 ensure Ho signihant
umnmhmumiﬁnﬂ red. . . . Of the rioration of nr.}mlit
21 [drilling nm:lrﬂtnm for which cffluent Reinject ¢ muds and ather fluds,

amll Ijﬂa::l'ul COMSTrUCLIOnN wm help reduce toxic
s

C thmdwmﬁfﬂmdiﬂhﬁﬂrlm-ﬁnﬂm

wnd pipeline: Actual impacts to wilderness have
been much greater than cted due to the un-
anticipated demand for land. . . . Fish and wild-
Hflhiﬁitllllmutmﬁtin from comstruction amd
of the Pi cline undFmd:hmEhlr

term and cumulative have to be as-

sessed, while additional will continue Lo
OCCUr. . . .Aﬂuﬂuhhmmmmmﬁq
may he whenever ¢ mives
b new geographical areas. . . .

Circle, on the Alaska copstal plain in the Arctic
National Wildlile Refuge {or ANWR, pro-
noumeed AN-wahr), Before usisthe hlue Beau-
fort Sen, stodded with ice m late Auguist
Around us hesa vast are of reddening tundra,
willed on the south by the white Brooks
Range. Only here and along Canada’s border-
ing coast do mountains come so close (o this
ocean, telescoping marine, coastal, and alpine
coosvstems into a profile of the Arctic

“1I we're going to develop this,” Tim de-
clares, "'we might as well go ahead and dam
the Grand Canvon. You can make the same

B/

The modification of lﬁlrm:imnlﬂ}r 12,650 ncres
(0.8 percent of the 1002 ared ) would be a minot
effect on ares vegetation and wetlunds.

This Nation has proven that it need not choose
between an improving environment on the one
hand, and i:rplf'llrntlun and development ol the
chErgy resources required for th and survi-
vl e the Other. We can have Dot

arguments for national energy needs. So why
don’t we? Because the nation has decided 1t's
in its own best interests to preserve the Grand
Canvon and find our energy elsewhere."

Is this reftige our Grand Canyon of the Arc-
tic ? And will development on s coastal [‘rillm
piter it as surely asa dam floods a vallev? That
15 an 1ssue which Congress must judge

Contaming more than a fifth of the federal
refuge system's total acrenge, ANWER 15 aften
called North America’s Serengeti for its size,
pristine condition, and lurge, migratory Por-
cupine caribou herd. Set aside in 1960 as the

National Geographic, Deceniber 1085



nine-million-acre Arctic National Wildlife
Range, the refuge was given its present name
and expanded to 19 million acres by Congress
in 1980, Nearly helf of it was granted wilder-
ness status, which precludes mineral explora-
tion and development.

NLY IN ANWER is Alaska’s Arctic coast-
line currently off-limits to oil leas-
ing— 105 miles out of 1,200. But
much of ANWR's protected coast

lies within what has come to he called the
#1082 lands" —ten-o-two—for the pertinent
section of the 1980 federal legislation address-
ing one and a half million acres of coastal plain
and foothills. This coastal zone is the biologi-
cal wellspring of an epormous ecosvsiem,
shared with Canada, of which the refuge i3
only a part. Knitted by wildlife populations
and native cultures, the reégion i above all
made one by the %6,000-square-mile range of
the Porcupine caribou herd, which gathers on
the coastal plain for two critical summer
months of calving and feeding.

In 1980 Congress left the future of the 1002
iands undecided, directing the Department of
the Interior to evaluate their energy potential
and the environmental impacts of oil develop-
ment. In spring of 1987 a controversial report
prepared by the department recommended
immediate leasing of the 1002 area.

As charrman of the Alaska Coalitton, Tim
spearheads efforts to have the 1002 area de-
clared wilderness. At our camp on the plain, in
aprime target area for exploration, we walked
out two by two, or alone, to feel the space of the
tundra, measured by mountains 4t its nape
and the sea at its feet. Low, voluptuous ocean
clouds flew over the plain, trailing shadow and
sunlight hke rippling waves. Gossamer flields
of cotton grass filled the air with downy seeds
A hunting trio of jaegers plunged in the wind,
while a rough-legged hawk circled, uttering a
thin, keening wail,

“You feel like you're walking on the curva-
ture of the earth,” observed Senator Wyche
Fowler, Democrat from Georgia, camping
with us on his summer vacation. “And if vou
kept walking, vou'd come to the edge.”

-

Toan exploration geologist, it's an edge of a
different kind: the chance of a hifetime to
search for “elephants" —oil fields with more
than a hundred million barrels of producible
reservies—in perhaps the last major hunting
ground on North America’s mainland.

Ol in the Wildommiess: An Arctic Dilemma

Footprints of the oil seekers will show in
fragile tundra long after the wells run
dry. To minimize damage, North Slope
companies drill exploratory wells only
tn winter and confine production wells
{top) to gravel pads, with wells drilled

gt at wide angles.

afffal FTRIWWETT

A “mystery well” on native-owned Lond
within ANWER was drilled by Chevron
and British Petroleum during 1985 and
1986 with strict environmental guide-
lines, Even so, traces remained more
than a year after reseeding began (bot-
tom). But did they find oil? “The best
kept secret gince the A-bomb,” says an

industry maogazine,

Hi3



HE DARKE STAIN i5 actually oil,” said

Roger Severson of Chevron, chipping

sandstone with his feld hammer. A

wind blew from the dayvs of woolly
mammoths; Roger and 1 hunched in our par-
kas and swiped at our noses, The lanky,
thoughtful Californian handed me a piece of
ancient riverbed redolent of crude oil: primor-
dinl and modern, the bitterswest smell of the
20th century on the Arctic breeze. Such signs
first drew attention to Arctic o1l

A company helicopter had brought us to the
1002 area from Prudhoe Bay, North Amert-
ca's largest oil field. Beginning 40 miles west
of the refuge, the industry’s 20-vear-old Arctic
beachhead and four vounger fields stretch for
60 miles nlong the coast. Connected by the
Trans-Alaska Pipeline System (TAPS) to the
port of Valder on the Gulf of Alaska, they
pump 2.2 million barrels a day —a fourth of
the nation’s domestically produced crude,
one-eighth of daily consumption.

But more than half Prudhoe’s 11 hillion re-
coverable barrels are already gone

“At the year 2000, Roger said, "with our
known technology and producible reserves,
the pipeline will be only 25 percent full. Soon
the country will import more oil than it pro-
duces. That's why we need new reéserves.”

That is why, despite a worldwide sag in oil
prices, exploration activity bustles over newly
leased tracts of continental shelf in the Beau-
fort Sea. That is also why the industry has
mounted its most intense lobbying effort of the
decade, to open the 1002 lands.

Opponents like Tim Mahonev question the
relative value of the estimated 3.5 to 9 hillion
barrels that ANWER might produce-half n
venr's national consumption at the low end.

“Some anue thai conservation would
make up that amount of energy.” says Roger,
“but conservation'snot going to maks new re-
serves, ANWR' s not the only answer. Butit's
a significant pitrt of the answer.”

Itisindeed only one piece in an energy mosa-
ic emerging around the Beaufort Sei. A major
find in the Canadian Beaufort promises future
development there. On land 1o Alaska the
Prudhoe-baserd complex continues to expand
westward, while to its east, man-made islands
tap new fields close to shore (facing page).

“There's a maney bomb set to go off here,”
said a helicopter mechanic in ANWE. To the
west of the refuge in the Prudhoe Bay field lies
Deadhorse, where one exploded 20 vears ago.

Bh4

Ceateway to the oil Gelds and transport hub of
Arctic Alaska, it can be a jarring sight after
covering miles of wilderness measured in
hours of fiving—like waking up on the wrong
side of town

Heading west from the jetport, vou leave
the dumps and loading areas behind, Occa-
sional clusters of orange, box-like wellhead
housings signal that we are in the Kuparuk
field, 30 miles from Prudhoe, With 1.9 hillion
recoverable barrels, it is second on the conti-
nent only to Prudhoe itseli.

“¥ou don’t see any oil, hear any oil, don't
epe anvthing move. Just boxes,” smiles Tony
Kinderknecht of Standard Alaska.

huparuk'swells, ten to a 35-acre pad, slant
out by directional drilling to siphon as much as
four square miles of ofl field. At the newer
Endicott field, 70 wellheads set only ten feet
apart on two artificial islands totaling 45 acres
driin the continent's ninth largest reservoir,
with 300 ti 350 million recoverahle barrels.

“This is development that's evolved into
something very compact,” Roger Severson
told me. “ I svery significant to look at in light
of possible development in ANWR."

EfA VU HAUNTED ME beside the
silent, gleaming pipelines. Itealledup
the marshes of vast Texas, not {ar
from the Spindletop field where the

modern industry was born. | hunted for many
winters with my father and brother in those
wetlands that seemed 1o grow oil wells and ca-
nals as natural features, Some of the ducks'1
bagped may have hatched here, on the North
slope' ¢« oddly familiar summer bogs.

The oil boom battered the Texas: coast's
wetlands with all the restraint of a gold rush.
(On the tundra the wildeatiers’ corporate de-
seendants have moved more cautiously, and
their performance wins high marks,

But the horizon is never free. It was trou-
bling to imaging thousands of workers, and all
the apparatus they control, transported to the
untrammeled line of tundra on the 1002 lands.
However fastidious 1ts housekeeping, thoe oil
complex is ssmply too large to avoid all impact.

A U. 5. Fish and Wildlife Service draft re-
port documented significantly greater impacts
from the Prudhoe fields and the pipeline thun
were predicted in 4 1973 environmental im-
pact statement. New discoveries have since
spread development over 300 sguare miles, an
aren holl again as large as that anticipated.

Nahomal Geographic, December 1958
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State of the art in offshore drilling, the Endicott field (top) is a man-made island
in the Beaufort Sea extracting 100,000 barrels a day. As at Prudhoe Bay {above
left), an Endicott oil worker (right) divides his time hetween a space-age indoor
emvironment and some of the harshest working conditions on earth,
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Like rivers on the wing,
birds from around the
world fow onto ANWRs
coastal pliin each summer.,
Vigitors include tundra
swans, 30 species of shore-
birds, and as many as
25,000 [esser snow geese
(left) that migrate to the
1002 area to fatten on tun-
dra vegetation. While stug-
ing for their long journey
south, the reese are so skit-
rish that a disturbance twao
mriles away will flush them.
Airplanes routinely trowvel-
gt and from ot outposts
could reduce the flock’s
feeding time, weight gain,
and migration surival
rates. Similar fears are
voiced about the polor
bears, musk-oxen, and
other moammuals that in-
habit the 1002 during vital
stuges in their Lfe cvcles.




Facilities cover 22,000 acres, while secondary
effects such as release of comtnnmnants reach o
much wider area, Dumping of sewage and
spills of o1l and other toxic materials have been
more frequent than predicted. And studies
have indicated that orgamic pollutiants affect
the food chain in ponds hundreds of fectl from
lenking Y reserve pits.”

Alr-gquality standards are met, but critics
gquestion whether levels 2et 1o the lower 48 are
low enough to protect the {ragile Arctic, Al
Frudhoe the world's largest assemblage of gas-
fired turhines pumps nearly as much acidify-
ing nitrogen oxide into the atmosphere &5 the
state of Delaware, If gquestions aboul existing
development nre unanswered, the mmphea-
tions of further industrialization in the 1002
lancls remain largely unaddressed,

“The 1002 report was basically biological,
satd Larry Dietrick, North Slope manager and
now director of Alaska's Dhivision of Environ:
mental Quality. “What they didn’t do was
look at air, water, and waste disposal at Prud-
hoe. They want me to write stipulntions for
ANWER, but the groundwork isn't complete.
What we need is a 1002 report for air and water
before Congress makes its decision.”

“We're anly 20 vears mmto & 30-yvear exqper-
ment in Arctic development,” state biologist
Een Whitten points out

ONG-TERM EFFECTS of 1002 development
on wildhie isanother source of unease,
Sheaves of reports have discussed the
example of Prudhoe Bay, where can-

feed besude

the herd, which bves i the vicinity
vear-round. has incrensed from 5,000 to

18,000 head in the past 15 vears. But conclu-

stons cannot be guickiy drawn

Within a mile of roads or facilities 1n Pruoc-
hoe Bay, calving by the central Arctic herd has
been cut in halt. Inthe 1002, exploration s tar-

peted In severdd hondred thousand acres ol

prime calving and fee

170, MX-head F"r:r._'|-_|_,;'ﬁ4_- herd . Longe-term ef-

fects on productivity canmol be predicted for

the migratory Porcupine animals, larger m

numbers than the central Arctic herd and e

bow of the central Arctic hernt

roails, and

e grounds for the

peadent on & segment of coastal plain much
narrower than Prudhoe's

Curtously, caribou herds worldwide have
grown in the past decade. Cyelic increase and
reduction seems to be natural, But no one can
fully explain wihs

L f b

“We don't want to be subjected to life in
i [onely Arctic ghetto,” savs Oliver
Leavitt (top), vice president of the
native-owned Arctic Slope Regional
Corporation. Created by native land-
cloims legislation in 1971, ASRC par-
layed lond and mingral rights into
“dramatic tmprovements”™ in the lives of
itx shareholders, lorgely through ucrg-
tive deals with Prudhoe Bay otl glants.
ASRC also holds mineral rights to
Q2 (MK} aocres in the 12,

"We are subsistence hunters,” savs
Nolan Solomon (bottom), a whaling
captain in Kaktovik, on Eskimo coastal
village near ANWER potentially affected
by offshore drilling and selsmic blasis.
“The whales have very good hearing, ™
Nolan explains, disploving the ear bone
of a bowhead whale,
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At the height of summer a spectacle ocours
on a scale not seen in the lower 48 since the buf-
falo truly mamed. Soon after the calving, bhulls
join mothers, vearlings, and voung, and the
whole free-ranging herd 15 strewn across the
green coastal plam, perpetually on the move.

It is a crucial time of building fat. But these
are the misery months of mosguitoesand flies
On the worst, windless days stupendous ag-
gregations of caribou school like fish, as many
A5 80,000, and often move en masse to beaches
in search of breeze and relief. Large groups in
existing oil fields are often reluctant to cross
busy roads next to pipelines. If large-scale
1002 development interferes with normal
movement, loss of feeding grounds and relief
from mosquitoes could cause a decline in nutri-
tion and overall health.

“An ail field is complex,” cautions Dy
Diave Klein of the Universitv of Alaska at Fair-
banks, "but we can understand it well enough
to make it work. In the case of ecological rela-
tionships, the complexity is far greater.™

O ONE CARRIES a deeper knowledge

of those complexities than the Eski-

mos of this coast. ‘Thev also know the

difficulties of their own transition
from an ancestral to a modern world. Where
once they depended on seal and caribou, life
today is fueled by oil.

A billion dollars reaped in taxes on oil devel-
opment in the past decade have transformed
daily life for the 4,800 residents of Alaska's
North Slope Borough, scatiered across the
Arctic in some of earth’s loneliest communi-
ties. Thev flinanced new oil-heated houses,
gravel roads, electricity, and services such as
“honey bucket” sewage pickup, new schools,
modern clinics, and satellite TV. They also
paid for new jobs and construction-work
wages that averaged $26 an hour,

“*We've become Americans,” said Oliver
Leavitt, an Eskimo a long way from his log-
cabin beginnings, m a glass office building in
his hometown of Barrow, population 2,850,
As vice president of the Arctic Slope Regional
Corporation (ASRC), Oliver helps steer the
ninth largest corporation in Alaska—and
among the most profitable of 13 native-owned
regional corporations, Lthanks to oil.

Asshareholders, North Slope Eskimos have
a stake in its fortunes; which Oliver believes
depend on 1002 development. Both borough
and corporation have felt the pinch from

Ol in the Wilderness: An Avetic Dilemima

slumping ol prices, with borough revenues
down 20 milhon dollars m 1987. A hoom in
ANWR means new blood, and most Eskimo
leaders are vigorously in ite favor.

But the choice 15 nol a simple ang viewed
from Kaktovik, an Inupiat Eslkaimo village of
2001in the heart of the 1002 area’s coast. Sleet
squails cross the gray-green lagoon, draping
the village in gauze. It seems herded onto its
knoll, feet drawn up from the sea—prefab
houses, packing-crate add-ons, Quonset huts,
amodern school, and the scoop lowers of radar
like strange cathedral spires, These are the
steel sentinels of the Distant Early Warning
(DEW) Svstem. The military presence first ap-
peared in the 19405, eventually forcing the vil-
lage to move three times, like a harbinger of
changes to come.

“"You're seeing 0 mandated change in life-
style, produced by money,” said Kaktovik's
Mavor Loren Ahlers, a California farm bov
who came to work at the DEW line in 1967,
married, and stayed, “These people have
grown to a modern world since 1've been here,
They have electric bills and house pavments.
It's g cash economy. You can't go backward.”

The village is on Barter Island, between the
plain and the Beaufort Sea, a trading cross-
roads far back into prehistory. To the Eskimos
the plain is a birthright, a source of food, and
now maybe a door to prosperity: They stand at
ground zero of the commg boom. But the pros-
pect brings anxiety, uncertainty,

“All the permanent jobs are filled,” said
Susie Akootchook, village-council secretary,
whose two teenagers would soon finish high
school. ¥ Development would bring jobs. Bul
I'm afraid it will hurt the land.”

At Kaktavik's clinic 1 met a voung woman
who held a firmer view. "1 wish they'd just
stay the hell out of here. There'd be drugs and
alcohol coming in like crazy; scare all the ani-
mals awayv, and stuff like that. But we know
it's going to come whether we want it or not."

The local government, reckoning this new
force as irresistible as the DEW line, reversed
initial opposition and endorsed 1002 develop-
ment if the surviving Eskimo “subsistence”
life is protected when roads come. Many vil-
lagers still rely on traditional food: Dried can-
bou hangs in modern kitchens, and fish fill
electric freezers. Hall or more of most families’
meat, fish, and fowl still comes from the land,
savys biologist Sverre Pedersen.

And from the sea, at the hands of leaders like

iR



Nolan Solomon. A taut, quiet man, Nolanis a
Kaktovik whaling captain and serves on the
Alaska Eskimo Whaling Commission. He
holds out a strange rounded bone like waxed
ivory, twice as large as his fist,

“This 15 n whale's ear. They can hear a
thousand miles. Thev hear you &s soon as yvou
go out on the ocean.”

The ear bone s from a bowhead he har-
poaned from his open motorboat 20 miles off-
shore. Although the species is endangered, the
village is allowed three strikes a vear under n
native hunting quota, But a whale siruck and
lost 18 one gone without.

Nolan was assembling explosive harpoon
neads on s hving room floor. Radio tran-
sponders track the harpooned animals, From
his boat he can speak to Prudhoe Bay by ship-
to-shore radio for weather and traffic updates,
(Ohl companies sponsor the system to minimize
conflict between native whaling and explora-
tion activity.) Like so many pursuits on the
northern frontier; whale hunting applies the
new technology to a life rooted in the lee Age.

The whaling sesson lasi=s from September
into October as the howheads migrate past, A
successful captain receives the honor of dis-
tributing the meat and muktuk, whale skin
and blubber, in an established order that
includes the whole village. ¥ That's the cap-
tain's pride, to feed all the people, " said Nolan
Solomaon. “When we get a whale, all of a sud-
den there'll be 200 people on the beach.”

But “the ocean is real sensitive,” as Nolan
told me, and sois tha luck of a whaler. The sea-
son drew on, and polar bears came ashore Lo
roam the airstrip. By late September my last
sight of Kaktovik was a mother and two cubs
prowling a sandbar near the hangars. Soon
after 1 left, autumn did too; ice covered the
ocean and the lagoon, and Kaktovik wentinto
winter without a whale.

N BARROW 1 asked Ohver Leavitt about

the future of his people on that distant

day when the last well is dry. He an-
swered with one word: “Coal.” Thick
seams, comparable in magnitude to those of
the entire lower 48 states, underiie much of the
MNorth Slope. Along with huge deposits of nat-
ural gas, thev represant energy not vet badly
enough needed to pay its own way to the ray-
enous South. But its day will come, and pres-
ent decisions will be planks of future policy.
Not all the region’s natives expect to dine at

&0

oil's table. In the south of the Brooks Range,
nestled in & crook of the refuge’s border, lies
Arctic Village, reachable only by air or taiga
trail —arguably the most isolated Indian vil-
lage in the nation. Much of the distismest. and
three-quarters of it comes from the Porcupine
caribou herd. If numbers decline or migration
routes change due to 1002 development, life
will change for Arctic Village's Gwichin Atha-
paskan Indians and their close Canadian kin
over the border in Old Crow, whose existence

revolves around hunting and meat

“People are making decisions in Washing-
ton, D. C., that are gonna affect ourland. The
caribou, that's what we eat, it's like our
body," said 33-yvear-old hunter Kenneth
Frank. Caroline, his wife, is an aide at the vil-
lage school where she hopes someday to teach,

“"Nobody around here has a hangover,”
said Kias Peter, a hunter who was my host for
four days. Alcohol has never been tolerated
since Arctic’s founders, strong hunters and
Anglican believers who migrated from moun-
tains to valleys, began settling here at a sum-
mer fishing hole early in this century,

“Whenever vou get meat from the land, it
costs a lot of work, " said Kias, carving steaks
from & furred haunch. " Sometimes caribou
don't come around. That’s when we have to
buy meat from store. Meat with stamp on it.”

Every ounce of food not taken from the land
arrives by plane. Without plentiful caribou,
the cost of eating would likely make life in the
village untenalile. The perceived common
threat to their herd united Gwichin across the
horder in June of this vear for the first cross-
border tribal gathering since free passage and
barter of food ended with security restrictions
during World War II. In a formal statement
they declared that “the very future of our
people is endangered by proposed ofl and gas
exploration and development in the calving
and post-calving grounds in the Archic Nation-
al Wildlife Refuge.”

In Alaska the Gwichin stand virtually alone
in opposing development. In Canada, on the
other hand, native communities have received
full support from the federal and territorial
governments in their objections. Chl explora-
tion has revealed a billion-barrel prospect in
the Canadian Beaufort that may someday pay
for a pipeline to the South, but no commercial
reserves have been found on Canada’s North
Slope. A 1984 federal lands-claim settlement
with the Inuvialuit — the Inuit, or Eskimos, of
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Whales

An Era of Discovery

No longer must we kill whales to study them.
That is the most important thing we have

realized about whales in the past two
decades, an ¢ra that has vastly increased

our knowledge of the living whale.

That the whale 15 a mammal is not new,

But new and exciting insights into

behavior and genetics reemphasize

the strong parallel with land animals.

To know whales as individuals once seemed
impossible. Now we have cataloged
thousands by their markings, and even
named them. We marvel at whale courtship
and mating strategies, map the ocean
freeways they travel, and try to parse

their acoustic MESSALEs.

And we know that sometimes they simply
play, like this young upside-down humpback
reaching for the sun in Hawaiian waters,

TRL" ] B Y, duE T

By JAMEDS D). DAKLING

Fhotographs by FLIF NICKLIN







-ye contact with a precocious southern right whale otf Argentina

led to a spine-tngling experience for photographer Nicklin.

After he patted the young whale, 1t began repeatedly rubbing




the length of its body agamst him “like a house cat —no, ke

a 30-ton cat the size of a house.” Hunted nearly to extinction,

this species is recovering very slowly,




.

Aligned hike sleek awrcraft, a Killer whale family group rests

i British Columbia's Johnstong Strait. Here they have

turned off the active sonar by which thevy navigate. staving




[ |'-.-|.|-. that have remamed permanent fon ) vears

each pod wiath its own chalect of calls




IHOIMNMIAa as a

Speed, power, and grace surface in the Gull of Ca

fin whale comes up for air. One of the swiftest of the great

whales. able to exceed 20 knots, hins lett whalers in their wakes



until steam [ wered catcher boats L_'.III_:]I' P with them in the

liate 1stls, stashing an onginal world population of more

F 1 [ ] i }
than half a million to about 120000 todav.






Nusked torpedoes, male narwhals crowd a

narrow-léad in Lancaster Sound as summetn -y
ice hreaks up in the CAanadimn Archie:
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ANY SCIENTISTS HAVE LONG FELT plong lagoons and estunnos, they evolved
that whitles, mammals gone to sea and  toward the aquatic existence inherited by their
unicpuely adapted 1o that foreign envi-  successors, From one of these intermediate

ronment, resemble no ving land mammals ancestor families, today's toothed and bnleen

and therefore shonld not behave like them, whitles began to diverge some 25 to 30 million

That attitude is shifting. Years ngo; branching inio nearly 80 species
The ancestors of movdern cetacenns were oW recopnized.

probably large land creatures called mezonyve Whales' closest living relatives belong

chids, below at left, that lived in the Paleocéne to another group of mammals that staved

epoch, about &) million vears neo. Dwelling ushore —the articdactyls, or even-toed
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ungulates such as deer, sheep, bisan, pigs, calvez as comparable to moose, musk-ox,
camels, and cattle. Kecent researeh in molecs-  and oaribou. Dinterpret mating activity in

lir bielogy by Vincent Sarich and Jerold humpbacks ns similar to that in Rocks
Lowenstein found that one of the artiodactyls Mountain highorn sheep. Randall Wells
—the hippopotamus — js probably the lnnd sees parallele between bottlenose dolphin aned
mammal most nkin to whales lion societies; and Hal Whitehead supggeésts

Biologists are seeing new connections that sperm whales' mating system is much
between whales and their counterparts on like that of African elephants. Whales, we
land. Peter Thomas and Sarp Taber describe are realizing, are mammals first, Gcean
behavior between cight whale mothers and dwellers second.

HUMPEACK WHALE

BLUE WHALE

FIM WHALE

FPERM WHALE
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Working
with Whales

OT ALWAVES SHY,

Wwiales |-_|-._._ i wa

of getling our nlten-
tion. OFF Argents
na's Peninsul
Valoes, a southérn right whals
ralses 118 [lukes a8 if in greeting
o Roget Pavne, rightl, Argen-
tine student Lbistavo IIl."- aAre
Lolombo, cenler, and me, al
left. Roger believes thit such be-
havior can lead to 8 whale's
atiimg by catching the wind
with 1ts taal. Uhne ol the dears al
madlern whale research, he has

| :;-.I:_':'l.'1_| LEl |||:||| :l -'ll.' |'|.'|'”

lrtion off the penitisals since

1370, Here ndults return from

]
I -y " M " n fou " i
the open sed each winter to

culve and mate, Kogsr was
mroong the firet to demonstrate
the feasibality of nonlethal re-
search by butlding a file on these
incividual whales, dentulving
them by patterns of growths
cilled callosities. He and hs for-
mer wile, Katy, then brought
winicler (o the worle with their
lescription of the =ongs of the

VLTI TR '.'...-I.I.'
humphbisc)

I have known Roger sance 19
whien he served s an adviser for
MY MRS 3 |i'.""' (W] il'l' ETaY
whiles off Vancouver Island
vhiere 1 now live. With Roger, 1
Lhen took JARTE 1N A COOperaliyi

study of North Pacific humpback

JantEs D DAaRLisG's humgbacl
l |i. 'I|_'||||. 1 I docliora
[raom the Uimiversity of California af
:

santa Cruz He s now exseubiv
Fector of Wesl Coast Whiale Resear]

Foundrtion: The oulstanding p
Lures for this article ndd ta FLI
MICKLIN'S reputalion as one of the

warld s leading whale photographers
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Hf [ocean] noise is really increasing because there is more shipping, it
mity have a negative effect on maintaining the population of the whales
that depend on the long-distance propagation of low-frequency sound. "
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MAIN AREAS OF WHALE RESEARCH
ON LIVE ANIMALS

B Cvar 10 yeers

B 8 Can whales recover?

" T::m.t‘u' THEY MAY BE HEADING toward the same fate that
]

pursued the once-vast herds of American buffalo. Three-
uarters of a million whales have been killed since 1600."

Remington Kellogg, an eminent biologist, sounded that warning
in 1940 in the first comprehensive article on whiales in the GEO-
GHAFHIC, Since then, another half million carcasses have been
winched abonrd factory ships, although the era of commercial
whaling may at last have ended. Fifteen years ago 45,673 whales
were killed: by 1985 the number had plummeted to 6,623 anniual-
lv. The following year the International Whaling Commizszion
(IWC) declared a five-vear moratorium on commercial whaling.

some species, particularly humpback, bowhead, blue, and
Hizht whales (table, below), had been hit harder than others,
and some séem to be recovering slowly, such as right

whnles. It was encouraging when Scott Kraus of the New
‘England Aquarium discovered a new calving ground for

that species in 1985 off Georgia and Florida. Several
whale sanctusries have been established — in lagoons of
Mexico’s Baja California, Gollo San José in Argentina,
|\ the Dominican Republic’s Silver Bank, Robson Bight
% off Vancouver Island, and most of the Indian Ocean—
and otheérs have heen proposed.

Subsistence hunting is still done by Alaskas natives,
who kill about 30 bowheads'a year, and by aborigines
of Canada, Greenland, and Siberin. Some nations
have taken advantage of a loophaole in IWC regula-
 tions to continue whaling under the guise of scientific
. research, perpetuating the myth that only dead whales
§ can teach us how they live. Japan targeted 500 minke
whales last vear, Tceland 80 fin whales and 20 set whales
In retaliation the United States has barred Japan
4 ..-" from eatching fish in U. 5. waters. Norway Iast vear
¥ made about 300 commercind kills of minkes. Meanwhile,
4 research at Cambridge University suggests that social

': structure, patermity, and breeding mformation for whale
¥ populations may be obtained by molecular analysis of small
skin samples, a technique that, if proven, could put the
scieniific whalers out of business for good.

WHALE POPULATIONS
Pre-mxpiciiaton Presant
Stabuy Numbars Mombers  Main Dist
+ SO0+ Fecrusacmans(
200,000 + % plankion -
2 s  fioh, squid, crusizosanis (1)

= I — i i
- Box0s K0S paon b s )
: Abbreviations £ - Endungerad  Propulnlion ‘Modatn (1) Tooshad whake
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HEN YOU EXPLAIN
that killer whales
are animals with o
COMmMriex socinl ArTRNEE
menl, thal they stay topether all

their Hives, and thal we can
itontity them ns individunls —
people relnte reaclily to that.”
Thus Mike Bigg, a marine
mammaloeist with Canada’s
Department of Fisheries ancd
Ueeans, describes the appeal of
hiz favorie sulyects sgtnce 1971
He points to a photograph of a
male’s tall, triangular dorsal fin,
distinguished from the smaller
carved fn of pn adjarent [e-
male. After amassing more than
60,000 photographs, Mike and
several collenpues have used
mare sithtle characteristics of
those fns, as well as wihte
“saddle patches™ around them,
to identily 4 popalation of about
330 killer whales in Bntish Ce-
lumbia waters

Kisearchers have opened an

extrancdinary window into the
lives of these Canadian whales,
composed of both resident and
iransient commumnites :l-EI:".'fl'l.'i_'.
paere ) divided into extended
family groups called pods. Killer
whale society is the most stalile
known of any social mammal
“1f your are a resident killer
whale, made or female, one of

the laws of socind organizalion 15
that vou are going to stay with
viour mother throughout her

life," Mike notes, Dhiring a 20-
vear study, British Columbin
pods have remained permanent,
except for births and deaths,
I'hey consist of as many as four
penerations of related whales of
both sexes—ereat-grandmothers
grandmothers, mothers, sisters,
and their offspring, includimg
mature males

Cows mature sexunlly at
roughly age 15, but give birth at
very different rates, The aver
Age 15 about vne call per cow
every five yvears, an extremely
low birthrate. But the killer
whale' s natural mortahity rate 1s
also very low, one percent a veas
¥ pereent for balls
Cows may llve as long as 80
verrs, bulls aboul 60, Thos it
takes a very long time for kiiler
wle families to disperse and
for new ones Lo come together

A voung killer whale breaches,
to the delight of Johnstone Strait
whale watchers (below)

for cows

L.
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Whales: An Eva of Discovery
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Wi LIFE-STYLES distin.

pulsh British Columbia's

killer whiles, One resi-
dent group, the northern com-
munity of 175 whales, ranges
from mid-Vuncouver Island to
the Aluska Panhandle. Also resi-
dents, the southern community
of 80 whnles extends to the
Washington coast, A third
group called transjents, 75
whiles, roams a long streich of

Hissiden! male's dardsl
Inas pointad, borh sexes

fimkdidgs Wy ad®s il

-t
N ol oo -
o FraEe -—rmp

coqst incleding the territories of
the recident groups, Transierits
travel im small pods of six
whatles or fewer and hunt lnrge
prey such as seals (above)—as
witl-suited surfers can altest af-
ter having been closely mspect-
ed by transients. Larger pods of
residents fish for salmon (cen-
ter), Trunsients’ dorsal fins are
more pointed than those of resi-
dents (lop),
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S AFHICA S PLAINS piTer
different plant com-
munities for rebras,

. piraffes, and wilde
beezts. s0 the sea has 1is own
ecological niches filled by
whales, Baleen whales are itz
great grozers, secking krill and
other tiny prey with different
feeding strategmes in different
ocean strata. With a2 cavernous
maw, a skim-feeding right
whale vacuums the surface for

opepods {top left), Bowheads

also browse this way, and Cali

fornia researcher Bernd Wilrig
has= se2n them feeding in the

.'1'| FCLH i!l 1l.---=":.1;'|:'|| | f-:!"lll'.- --F

s many as 14 whales, “like a

flight of geese ™

A humpback lunges lorward
to trap small fish or krill in
southeast Alaska waters (left)

Humpbacks, as well as hlos,

fin, and minke whales are

known us gulpers, filtering greal

eed swatches o mouthful at a

time.  Humpbacks also perform

the wonderful specialized tech-
migue called bubble netting, first
described by Alaska résearcher

Liharles Jurasz. I recently zaw a

pair of Alaska humpbasks spin-

ning their “net” by blowing a

circutar column of bubbles Ly

curround and concentrate 8

patch of knll, followed by an

EXposion of open-mouthed

whale surfacing amid the net.

Lreav whales make their living
mostly on the bottom, veRcuum-

Iing seciiments to take in mouth

tuls of mucd and mvertebrites,

then expel clouds of silt, ke this
grav off Vancouver Island (left

Unlike the baleen [amilies
many twoothed whales such as
this pilot whale —scarred per-
haps by courtship battles and
predators (right) - have echolo
cALing sonar to panpoint their
prey, including squid, More pi-
lot whales hawve been stranded
gshore #n masse than any oLher
=pecies, a phenomenaon for
which we have many ideas bul
gtill no consensus

=EAT Wil F. | lis






HALE tormentors
mmiekee e miserahie
for these seemingly
imperturbable giants
“Sea fowls are pecking at the

smeall crabis, shell-fish, and other

s candies and maccaroni,
which the Right Whale some-
times carries on his pestilent
hack.” Herman Melville's ob
sprvation 15 borne out by
Peter Thomas, who studied the
species off Peninsula Valdés and
saw the damage nflicted by &n
apparently inmocuous kelp gull
“The gulls land on the backs
of whales, usually mothers with
calves in shallow water,” Peter
reported. “ Their backs are sun-
Burned and beginning to peel
The Birdds [nft up sheets of peel-
ing skin or gouge into deeper
lavers underneath. This drives
the whales craey, The mothers
fhinch, their heads and tails
come up, and they breathe ex-
plosively (below).” Reminiscent
of oxpeckers, African brds that
pick parasites from large mearmn-
mils" hides, the gulls sometimes
methodically harass half a doxén
restinge mothers and calves that
suddenly make the water boil

RO

Less painful but more hur
densame are the barmacles and
ather hitchhikers that can fes
toon a whale like 4 moving 15
land. In the Gulf of Califorma,
peeuda-stalked barnacles cling
to & blue whale's dorsal fin (be
lorwrd, while remoras rude below
gs commensal (ecders thal share

tahle scraps. Some barmacles
redch thelr peak density (o cold
water arnd tend to drop off in

the tropics. At theend of a
summer in polar latitudes a
humpliack may have accumu-
|atec] 1s much ac holf & ton of
hard-shell harmacles

A more sertous threat may be
posad by the myriad species of

internal parasites that affhict ba-
leen and toothed whales. They
cien live almast anywhere, in-
cluding the stomach, mtestines,
klkdneys, liver, lungs, and brain
Tapeworms can reach 30 feet,
and one sperm whale's stomach
contained 110 pounds of nema-
todes. Such GIrEAnisms may in-
crease mortality rates, especially
of smaller species

While sharks may prev on
dalphins and their small relna
Hves, the only animal besides
man of which healthy large
whales must always be wary is
the killer whale —indesd they
wireonee called Y whale kill-
ers,.” Theiwr attacks have been
documented on gray, hump-
hack, blue, right, Bryde's,
minke, sperm whales, and nar-
whals, as well ns dolphins. All
these species have anti-predator
strateghes against killer whales
O Peninsula Valdés right
whales rush into shallow water
nearshore when attacked, to
protect thetr undersiies

I'wor of those whales (rght), a
calf and mother, background,
sense no threat approaching
diver Michael Bennett
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INDOWE inlo the
mash Intimate cor
ners of whales' lives
Have BIVEfi U new in-
aight into thitr courtship and
matmg straoteges. In behavio
seldom 1if ever witnessed (left), n
male humpbhack at left appears
I blow Bithbles that will rise be-
neath the genitals of a female,
center, Accompanied by her calf
[= thiz a timulation to mate? No
ane knows. Such gentleness con-
trasts with often figrce competi-
tion among males for a female
Kight whale males, however,
show less gggression toward
their rivals and somotimes even
appear o cooperale m mating
with the same female, Off Pen
insula Valdés itop) a male, at
right, mates with a female /s A
spcond male waits his turn, left
background. In ancther mating
proup & calf following its mother
L0 l'|ll:-|"|:l. 1= acciclentaliy
pounded by her massive fukes
(right center)—a rare mishap
since right whale females wath
calves usually avoid courting
males. Tts back also scuffed, an
nther calf rests near its mother
As =he appears bo mate (bottom)
Hather than by physical dom
mance, male night whales mas
PaEd on their penes by means aof
perm competition. In theory,
when numerous males maute
with the same female, the male
with the larpest tectes could dis-
place of dilute the sperm of his
rivals. And right whale males,
with one-ton testes, bayve the

highest testes-fo-body-weight

ralio of any baleen whale
Right whale females calve
only once every three vears, In
austril winter the tiny newboms
keep in constant motion beside
their mothers for their first
month. A two- to three-month
play stage follows; some exas
pernted mothers roll over and
hald thelr voung between their
lippers to quiet them, In No-
vember mother and calf show
signs of coordinated travel be-
fore departing for the open At
lanitic wit know not where




APPLED by Arctic sun,
incuisitive helugns
lall in Lancaster
sound. Each summer
these white whales swim
through open leads (below) into
traditionial bays and inlets
Studving the eftects of shipping
notse on belugas and other Arc-
tic whales, Larry Dueck of Can-
ada’s Department of Fisheries
and Oceans tape-récords his ob-
servations; he keops g shotgun
handy agamst polar bears:

Mare than 10,000 belugas in-
habit the Lancaster Sound re-
gion, although many more rang:s
above and below the Arctic Cir-
cle, Belugas® diet is as varied as
their habitats and includes anctic
coil, marine worms, bivalves,
whelks, crustnoeans, flatfich,
silmaon, chiar, and sguid.

Far their incredible voices,
sailors called them “sen canar-
ies.” Their repertoire includes
chirps, croaks, burps; grunts,
sUeiks, moos, Mews, SCIeams,
and viaps, and hias been |Hkened
toa horse's whinny, a hahv's
cry, n rusty hinge, a bell, nnd o
lecher’s whistle.

U

Belugas mate in spring, and
after a gestation of alout 14
minths, most calves are born in
summer. The warmer water
may make life easier for the
brownish gray newbomns,
which are wrapped in only
about an inch of fat in contras
to adults” avernge of six to
eight inches, more than a third
of their welicht.

A separate population of
nbott 450 belugas in the St
Lawrence estunry is in trouble,

with whales dying of cancer and
other diseases that may be
cnusecd by pollution. Canadian
reseprcher Pierre Béland and
velermary pathologst Daniel
Martineau examined stranded
belugas and found o horrible ar-
ray of bladder cancer, ulcers, ti-
mors, and high levels ol toxic
chemicals such as PCHs and
DT, Regional industrial and
agricultural practices ane sus-
pected, but the situation re-
mains unresolved
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In the soft » crness ol sea ice. snow-white belueas cruise

J incaster sound with a bowhead. 1ts breath :il'-'.l."' e 1 0l

damp air. Christopher Clark and Wilham Elhson, 1




-II...|.|:-.i'|-._' the sounds made |'-_'-. bowheads |||i;:' ating throueh

such vast stretches of broken 1ce. suegest that these

inimals follow an acoustic map in their heads




ETHAL AS A& HAMMWYN, &
hure fishnel off Ha-
witll enlraps i sperm
whnle, 115 fate un

known. The whale's echoloca
tion system apparenthy ks
unable to detect the fine mesh
Meets hang like invisible fences i
the ocean, perhaps 25 miles at a
stretch. a grave threat to manne
L erkals

Buirhera Botten of the Amerd
can Cetacean Socioty savs Hhal
in the North ' Pacific pione
2L K

mitles of deilt nets are 21

Mhe folfowing Gi ATTICLES
affer further informuation on whale
topies: Sy Whiales of San lena-
¢, June 1987 "Narwhal: Lim-
oorn of the Archie Seas,.”™ March
[%386; “Rare Look af Sperm and
Blue Whales, the Unknown
Ciaamds,” December 1953 = The
Whales Called *Kaller,' ™ A LS

| 984; = New Light on the Singmg
Whales,” Aprl 1982; “The Trou-
bie With Daolphins,” April 1979
*"Humphacks: The Gentle Whinles
and “Their Mysterious Songs
January 1979; “The Imperiled
Crants™ and “Exsplonng the Lives
af Whales,” December 1976; and
"Al Home With Riphl Whales
March 1976

oA

each right and fatally ensnare
nbout 10,000 Dall"s porpoises,
50,000 fur seals, and at l[east
IS0, 000 seatiieds ench vear. In
gnother of many conflicts be-
tween [iliermen and wiiies
Eiller whnles in Alaska have
learnod Lo |I:I: K off blackood
from longline hooks Some fish-
ermen retaliate with gunshots
and powerful expliosives

sperm whales may employ a
special tactic when they bant, o
possibality that has [ong in
trigued] henneth MNorris of the

B Eilan LT il I i TEOOW 1T BT THHE

University of (alifornia at San
i Cruz, here lecturing before g/

nrojected i.||||1|_||__'r;'-.::||_-. ol n [T

whnke. Some of today ' = nearly
0 toothed whale species show
an evolutionary trend toward

iewer teeth || 1% IL']l k' Ij i |.|'r 1n

stance, that noarwhal il.'-'."!ll REERT

tion in feeding. To be sure, the
sperm whinde has teeth, but how
miech does 1t use thems Souid
found In sperm whales” stom-
nichs rarely bhenr teeth marks

*1t's o great mystery,” sa
ren, and it has led him and
Hertel Mahl to propose thetr

. ¢ ALl toothed

"big bang” theory
whales may have sophisticated

.'||-.||II|I|"'_I'I. I.l:I ||:.|."I'r.|lrl'

sound-producing capabilitics,
including echolocating, or so-
par, clicks to find and analyze
food. The sperm whale's ms-
sive forehead, where those
sortinids are produced, & laced
with o mare of channels filled
with spermacttl ofl. Ken thinks
those internal structures might
enable the whale to focus a pow
erful sound Deam and actupdl
tun its prey, His theory 15 nol
easy to test in the field,

haven L proven it

‘and we
e empha
stres, Bul adeds, “we have a0
many sugeestive observations
that we wonder if where then
is smoke, there s fire:™

Snerm whale acoustics have
attracted many researchers,
including Bill Watkins and Hill
schevill,
trve palterns of clicks called
codas, which seem to be umique
to inclividual whales. Hal
Whitehend and Lindy Weilgart,
whio believe the codss may con
fRIn o0l Informaton shared

within a group, also

w hio detected distine-

wln e e
how sperm whales deal with
predators when killer whales af
tacken nenr the | i.L|..i.|'l_'j:1'"- §E-
lands. The sporms formed o
tHiht cluster with a cilf in the
the adult= tried to

Ectp thetr heads and jaws facing

muciclle, ane

thelr attackers, successfully re-
pelhng them — behavior remark
ally similar to one of the
whale's even-toed ungulate rela-
tives, the musk-ox

L oday we have coime 1o de
mand more knowledege than the
chilling information offered by
whales caught in drift
nels or by pollution-polsoned

“What now has 1o be

Lhe most elegant fashion

SPETMm

D] s
BTy
1= that the future of whales and
of life on earth depend on our
sowardship of their ocosystem, ™
cavs hiolosist Charles

"atormy Mayo, “Now Lhe

' the battle

Lt e hegeins

critical

Lo protect the ocean It=f
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New Perspective
on the World

By JOHN B. GARVER, JR.

THIEF CARTTHIRAMHER

I'TH THE MAP SUPPLEMENT in this tssue, the
Saciety passes another important milestone in
its mapmaking history. For the first time since
1943 we are offering members a different and
more realistic view of the world
(zlobes, though often impractical and some-

times expensive, provide the only accurate portraval of the
world. However, we cannot see the whole earth at one time on
globes, nor can we measure distances easily. Maps on flat paper
provide 4 convenient solution, but all —including our old standby
first published in 1922 on the Van der Grinten projection —
distort the round earth in some way.

Our most recent search for a better way to “project” the globe
onto a flat sheet began shortly after I arrived at the Society in
1982, Many new map projections have come along since 1922,
The Society's 100th birthday gave the incentive to search fora
new projeciion for our 1988 political map of the world.

In December 1987 a panel of cartegraphers was appointed to
eviluate world map projections, After reviewing more than 20
projections, it was unanimously agreed that the one devised in
1963 by the eminent cartographer Arthur H. Robinson of the
University of Wisconsin at Madison would serve us—and you—
best. The staff and the Board of Trustees concurred,

Aside from the many merits of Robinson's projection, I was
pleased with the decision for o personal reason. When [ was a
graduate student in the 1960s, Arthur Robinson had epened my
eves to the importance of map projections, Robinson conveyed
an irrepressible enthusiasm for maps, and he still does. As he
teld me recently, " 1've always studied map projections for seri-
cs reasons, and sometimes just for fun.”

Recognizer as the dean of American university cartographers,
Robmson began his influential career during World War I1,
when he directed the Map Division in the Office of Strategic Ser-
vices (D55). His idea of a new projection for a world map sprang
directly from work on a geography texthook in the late 1950s,
but he says the seeds were sowed during the war. More often

NO FLAT MAP can render the round surface of the earth without
distortion. But the Robinson projection (far left) comes relatively
close; it was selected for the Society’s new political map of the world.

w11



SALUTING THE ACHIEVEMENT of hix former
tegrher, Chicf Cartographer Jolin Garver
gives a Nabional Ceographic cantermial
hiitton to Arthur Robingon, who created
his projection of the world (n 1963, On
behalf of the Society, Garver offered

star, heprt—even the form of a butterfly,
Each projection has distinct characteristics,
and many provide different, sometimes
bizarre, views of the world.

All projections cause distortion, because

Rabinson the title of “Henorary Chief ™ the skin of a round ball simaply will not lie

recognizing his lifelong dedication to flat. All deform the shapes of continents;

cartography some projections enlange or shnnk them
Some interrupt the oceans, slicing them into

M '-'-"J"':;: .‘ - _ unrecognizable patterns in an effort to map
Y bodis B the landmasses better, All skew distances or
=3 A directions betwesn places Ih choosing a
7=l I_ 2 world map projection there is no single soly-
J L - tion; 1t 18 simply a matter of finding one that

best suits the purpose of the map

Such an approach led the Flemizsh geogra-
pher Gerardus Mercator in 1569 to introduce
a projection geared to navigation on the mgh
sens durime the great period of world explo-
ration. Anv straight line on Mercator' s map
of the world is & lme of constant true bear-
g, enabling mariners to plot a strmght-line
course between any two points, A bhoon o
navigators, the Mercator is unacceptable for
n world reference map, as Editor Grosvenor

|
—
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than not in those dayvs, world maps were made plain vears ago. The projection dis-
drawn on the Morcator projection, which torts large shapes and greatly exaggerates the
Robinson admits having been “awfully sire of lInndmasses in the high latitudes.
sick of " Grreenland, for example, appears much lorg
Years earlier, at the end of World War [, er than South America, although in fact 1t is
Editor Gilbert H. Grogvenor had also been only about an eighth the size —rmughly as
irked by the Mercator. He called it " atro large as Mexico, Alaska and Brazil lock
clous” for a warld reference map. Un equal, but in reality Brazil 1= nearly six times
MNovember 14, 1918, only three days after the size of Alaska
the armistice with Germany was signed, he At the other extreme are equal-aren map
asked Chief Cartographer Albert H. Bum- prajections; such as the one produced by the
stead to produce a less distorted world map CGrerman mathematician Karl B, Mollweide
to show new boundaries and the new coun- in 1805, These projections depict all regions
tries that would be born after the war, The of the carth in correct relative size. They are
result four vears later was based on a projec- uselul in displaving and comparing certain
tion patented in 1904 by Alphons van der kinds of information, such a=s the distribution
Grinten of Chicago. Since then ten of the of populations or religions, especially in the
socicty's 13 world political maps have used temperate and equatorial labitudes. But most
the Van der Grinten projection uninterrupted equol-area maps compress,
elongate, or warp lands mn the higher lab-
oW 1O STRETCH the round earth tudes and cause shearing and stretching
onto flat paper has challenged alang the outer meridians. For this reason an
mapmakers for centunes. More equal-area projection such az the elliptical
than a hundred world map projec- Mollweide is not the best for a reference map
tHons kave been invented for drawing a of the entire world.
spherical network of coordinates and points For itz world maps the Society has always
on a piece of flat paper (& selection of 18 are preferred an uninterrupted projection that
shown on the previous pages), Map projec- displays features on the earth and their
tions come in almost every imaginable relationships to one another as accuratel
shape, including a rectangle, circle, ellipse and with as little distortion as passible

Q1 National Geopraphie, [dcember 1VEN



THOUGH PRACTICAL for navigation,
Gerardus Mercator’s [56% projection
nevertheless distorted the relative sizes
and shapes of landmasses when used for
a map of the entire world. Karl B. Moli-
weide's 1805 equal-area profection also
distorted shapes, but accurately repre-
sented relative sizes. Alphons van der
Crrinten's 1904 map, like Robinson's, 12
a compromise approach to minimice
distortion of both size and shape.

The trusty Vien der Grinten projection was
chosen as a good compromise. In the high
latituedes it avoids the extreme exaggeration
of area of the Mercator and the extreme com-
pressing and shearing of the Mollweide, L
Arthur Robinson's projection is bitter
still. In the combination of shape and aren it S
matches reality more closely than its venera-
ble predecessor. Whereas the Van der Grin-
ten shows the Soviet Union and Canada at

more than twice their relative size, the Rob-
hm:rnrz&ur:ﬂth:c[hmpnncjtunncmdn ALy
half times. And although Greenland appears T ',
samewhal compressed on the Robinson, the
exnggeration is considerably less. The pro-
Jection does not espouse any special point of
view, and we believe that its compromises
are the most reasonable for a general refer-
ence map of the world,

APPING THE CONTINENTS, COUR-
tries, oceans, and rivers presents
a continuing challenge. Just as
important is knowing where

places are in the world and understanding
their relationship to one another. As the

National Geographic Society celebrates its
centennial and prepares to move into the

2 15t century, President Gilbert M. Grosve-
nor is commilting substantial resources to
help restore geography education to United
States classrooms. Maps and globes are cru-
cial to this effort.

The new world map, used in conjunction
with the Society's education programs, will,
we believe, serve as a valdable resource
for members, teachers, and students alike.
Arthur Robinson's projection strongly sug-
gests the roundness of the enrth. We hope
that its main legacy will be a generation of
map readers more critical of Aat maps —all
of which play tricks with the round shape of

the world we inhabit, 0

New Perspective on the World




Pop]tion le
and Poverty

By PAUL R. EHRLICH and ANNE H. EHRLICH
CUPARTMENT OF RIOLOGICAL SCIENCES. STANFOBRD UNIVERSTTY




One of ten sons whose d0-acre patrimaony way divided ten ways, Ranchod

Fatel, at left, supports a famuly of seven on his small farm in India, where
ed in the 20th century and could double

the popularion has more than tripl
again in 33 years. A rampani species, Homo sapiens may be nearing fuil
accupancy of earth s arable lands, Too many people along with dispro-
partionate consumption by developed nations pose the dilemma of the next
ceniury, explored in the profiles of six families that follow.




['f!'\l{IIi ‘8e

lllll = F & F A ¥ =

“While overpopulation in
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poor nations tends to keep
them poverty-stricken,
overpopulation in rich na-
tions tends to undermine

the life-support capacity
of the entire planet.”

—auL B, Exnvuch,

Bing Professor of Population
Studies. Stanford University

From the time of Christ i took
some |, 700 years for earth’s popu-
lation to double, experts believe.
Since then, human numbers have
doubled three times {shading), in
sticcessively shorter spans. Projec-
tions now fnidicate the popilotion
will reach ten billion by 2070,
doubling tn fust 82 years,
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HEN the National Geographic Society was found-
ed in 1888, a billion and a half people inhabited
the earth, Now the population exceeds five billion
and is growing fnst —by some 90 million in 1958,
In essence the world must accommodate a new pop-
ulation roughly equivalent to that of the United States and Can-
ada every three years. Even though the rate of growth has begun
to decline, most demographers believe population size will stll
pass eight hillion during the next 50 vears.

In a sense today's five billion people represent a triumph of our
species. By all measures we have become the dominant animal on
the planet. Through a series of technological innovations that in-
clude farming, sanitation, and the control of many epidemic dis-
eases, we have found ways to reduce the rate at which we die,
creiting a population explosion. Biologically thisis the very defini-
tion of success.

But there is a dark side (o our triumph. We live on a finite
planel, and yet we act as if its resoutrces were Infinite. Because of
overpopulation and overconsumption, humanity is incapable of
supporting itself on its “income." the energy arriving continu-
ously from the sun. Instead Homo sapiens is consuming its “cap-
ital," a onetime bonanza of nonrenewahble fossil fuels and other
mineral resources that formed over eons and are now being de-
stroved and dispersed in decades. We are doing the same with
vital resources not usually thought of as being nonrenewable:
deep, fertile agricultural soils, groundwater, and biodiversity —
the wntold millions of other species that share earth with us:

The mechanisms that supply us with income are ecosyvstems—
plants, animals, and micreorganisms interacting with each other
and their physical environments. The energy that flows through
these ecosvstems and the oxygen, nitrogen, carbon, and other
materials they recyele are the essence of the life-support system
within which five billlon people are inextricably embedded.

Ecosystems supply civilization with public services both free
and rreplaceable. They include regulation of climate and the
makeup of the atmosphere; generation and maintenance of soils,
control of potentinl crop pests and carriers of human diseases,
pollination of many crops, and provision of food from the sea
Ecosystems supply the nutrients without which we could not
survive, and in the process they dispose of our wastes.

The vast array of organisms that ecosvstems support can be
thought of as a giant genetic library, Humanity has already
withdrawn from that library the very basis of its civilization
in the form of crops, domestic animals, industrial materials,
and medicines. And itz potential has barely been scratched,

Understunding ecosystems and how civilization is living on
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capital provides the appropriate context for analyzing the popu-
lation problem. It immediately exposes the myth that the impact
of the population explosion stems primarily from poor people in
poor countries who do not know enough to limit their reproduc-
tion. Numbers per ze are not the measure of overpopulation; in-
steadd it is the impact of people on écosvstems and nonrenewable
resources. While developing countries severely tax their environ-
ments, clearly the populations of rich countries leave a vastly
disproportionate mark on the planet.

The birth of a baby in the United States imposes more than a
hundred times the stress on the world's resources and environ-
ment as o birth in, say, Bangladesh. Babies fram Bangladesh do
nol grow up to own aatomobiles and air conditioners or to eat
grain-fed beef. Their life-stvles do not require huge quantities of
minerals and energy, nor do their activities seriously undermine
the life-support capability of the entire planet,

Far example, tropical forests are known to be the major reser-
vioirs of bipdiversity of species that can supply humanity with
many direct benefits and are working parts of ecosyvstems. The
clearing of tropical forests is usually an attempt (often unsuccess-
ful) to provide farms for rapidly growing populations of poor
people. But it also results from the afffuence of people in rich
countries. Central American forests are destroved in part for
pastureland to make pet food and convenience food in the Unit-
ed States slightly cheaper; in Papua New Guinea forests are de-
stroved to supply cardboard packaging for Japanese electronic
products. Thus a rich person thousands of miles away may cause
more tropical forest destruction than a poor person living within
the forest itself.

The connection of population growth in wealthy nations to
global environmental problems can most readily be seen in the
rise in atmosphenc levels of the gises carbon dioxide and meth-
ane. These “greenhouse” gases trap heat near earth's surface
and thus alter the climate, Major sources of increased CO, are
the burning of fossil fuels —clearly related to affluence —and the
destruction of forests. Major sources of methane include not only
intensive wetland cultivation of rice but also lnrge populations of
cattle, whose digestive tracts give off methane at both ends,

In short, while rapid population growth in poor countries im-
pedes the escape from poverty and often leads to local environmen-
tal deterioration, overpopulation and resource consumption in
rich nations threatens earth's capacity to sustain us all

The following pages illustrate the life-styles of
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A Population Exploding

Photographs by ROBERT CAPUTO

ENYA & GROWTH RATE hovers around 4 percent a vear,
highest in the warld; its population will double in
about 17 vears to 46 million. Though predominantly
agrarian, Kenya has not been blessed with much rich

arable land. It also has suffered from the recurrent droughts that
have afflicted all of Africa along the southern edge of the Sahara
since the late 1960s. Food production has fallen far behind popu-
lation growth, and economic growth has lagged —problems re-
[lected in the constroined lives of Njoroge and Susan Munoru
and their children

kenva's rapid population growth has translated into intense
pressure on the nation’'s limated
farmiland, Often @
[inds that the family farm can-
NOLSUpPort a larpe and growing

hiisbeetic

family, and he may migrate Lo
Mairabi ar the nearest town in
search of work, leaving his wife
to run the farm and rase the
children. Women have very low
status and little or no education
in most African
they have the primary responsi-
bility for food production and
child rearing.

By tradition a farmer's land
15 divided among his sons when
e dies. Since subdivigion can
only proceed so far before {arm-
ing becomes uneconomical,
many young men seck land or a
living elsewhere —often by poaching or encroaching on national
warks. Thus Kenya finds that the efforts of its impoverished
people to stay alive threaten its main source of foreign exchange:
tourism centered on game parks. Without the foreign exchange
from tourism, it is difficult to imagine how Kenva can survive
the many decades it will take to bring its population growth
under control and strengthen its aericultural seclor —a 2erious
problem that the Kenva government is acutely aware of

Because of its unique parks, Kenva is one of the few places lef)
where people today can see what it must have been like for our
lce Age ancestors to live in a world populated by huge herds of
iarge mammals. As such it should be a concern of all nations that
Kenvans be in an economic position to preserve that bit of the
!urrit:agr af Homa sapiens

nations, yel

Photojournalist RopERT CAPUTO writes and photographe frequentlv for
NATIONAL GROGRAPHIC, He lives in Washington, D, C
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Doubling time of
population in vears
atl curren! rates:

KENYA 17
Bitazil 34
I NDA 35
CHINA 49
L.S.A. (N}

HuxGARY never

In the world's fostest growing

country, Noroge amnd Stisan
runory raise four children on

a pittance of lond; one of s1x
adjointng half-acre strips (right)
passed on to iY joroge and his
five brothers at the death of
their father. Unlike his brothers,
whoze plots often Lie follow,
Njoroge actively tends to s
[and, growing coffes trees for
cosh o edwcote his children









1The Munorus

WEMBERS OF THE KIKLIYU, Kenyo's

ot weestermized tribe. Nioroge
d Susan Munoru have a dream

I e their Four chiuldren 'Il""-='|'-"|"

econdary school. A modest poal
84 FRUI Y CIMIFILTION, (] |-1'..!.I FEOQLILNE
ATEAT KA Ifices from the Muftoris.
1 I|I 52 cofTed crop [ast Yvear aarmed

them anly § 120 after expenses for

fertilizors and pesticides. The pri
miry school, where seven-year-old
frlius and Nis classmates aasem
ble pach morming for flag raising
(left), charges $75 a yeur. Next
car the bl will double wher
:

Juliug's five-vear-old sister, Njer

.
eriters first grade, Three years
urter, when the twins, Ngangd

arid Beatt fa boy and girl), come

Fopulation, Plenty, and Poverty
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Chareokt! for copkins mriest b

nauied (top) from a kilometer

awity, For food staples she walks
faur Milometers to the hoarket
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Lt &y bus when she con afford i
VR WialeEr et e carried from
d gestont stream, But during th
rainy saason, runoff s collected
rrom the roof of thetr smali
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Niert gets @ shampoo and hafr
rreatment from fer coustn Mary
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fathinine [
Reflecting a new attitude in
Kemya, the Munorus do not warnt
more children. "I we have more
how gian we send them i schopl
how can we feed them?” asks
Susan, [na mmor change of pol

irw. e 's fanders now talk of

the need for fomily planning



Back from the Brink

Photographs by PATRICK ZACHMANN sy

HINA'S population, the larpest in the world at 1. 1 hillion, Average annual growth
represents some 2 1 percent of the total human species, rate of gross domestic
Until a decade or so ago it also was among the faster product 1950-86:
prowing populations. But thanks to n remarkably vig: Corma 10, 5%
orous and eftective national familv-planning program, couplecd = 1;]|,
with equally effective health and educational programs, China's _E"]}H i I,’:;
population growth rate has been cut in half even as mortality h_] 'T'IH 1'4:
rites conbinue to tall LI.S.A. 3 _[,fr
Bv 1970 China's leaders realized thal rapud population growth Brazi 2.7%

was hindering economic development. A rough estimate of the HuNGARY 1.6
country's natural resource base indicated that the maximum
desirable population in the long term was about 700 million.

As the population neared f billion 1n 1979, the government
launched its famous " one-~child family” program, offering
incentives to couples (already encouraged to have a maximum of
two children) to pledge themselves to only one. The goal was not
only to end growth but also to reduce the population to an opti-
rl level —the first nation to attempt this

T'he program, though successiul by world standards, has
encountered opposition. Lhe traditional preference lor sons has
led] to extra births an

15 CORNCETT (

A resurgence of lemale infanticide. Lhere

Ml A generntion compose E:u'j_.:r|}' ol single children
would be faced with supporting a much larger generation ol
elderly parentzs. And a new policy allowing families to earn pri-
vate incoms, while spectacularly successful in increasing food
production, unexpectedly created an incentive to have more chil-
dren to help earn the income. The result has been a recent surge
in the birthrate and new efforts to impose acceptable restraints,

China's high per capita energy use partly reflects a wide
spread use of coal at the household level {in addition to locally
cul fuelwood as in most poor countries) and inefficient combus-
tion. ‘1'his has shown up in severe air pollution and acidic rain-
falls. If energy use in China, with itz large reserves of coal, ever
reaches a level comparable to that in developed nations, the
atmosphenic consequences would be catastrophic, One of our
most serious dilemmas is to find ways for poor countries to
develop without making the earth uninhabitable

China has emerged as a leader in a grand experiment in the
management of population and natural resources. In this crowd-
ed, resource-depleted land, the future of more than a fifth of the
world's population hangs on decisions being made today,

Faris native PATRICK LACHMANRN 's photographs have been widely pub-
lished in Europe and the U, 5. In 1987 he won France's Medicis Price




Cypect of adoration for hiz pa
erits aond grondparents althe,
voung Vi Kuo will attend school
Efrie yer with an emergny gern-
eration of "little emperors,” as
Lhinag s new crop of ondy children
gre affectionately known. Grow-
e rabbits for food (left) and
rapeseed [ Delow) for a Cosn

rop, the Kuo family epitomizes
Lhing's new breed of prosperows

..... ;.

peasaonts, Unly through stringent

family-planning policles, say

Chinag s legders, con the nahion
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The Kuos

LIVINGIN A TOWN FIIL] -l_l' reLd
rives, Koping Kuo and his wife,
L-haoe { Ping, often find the court
yard of their home {above) bus-
thiing with cormmunal activity such
(& shared '1'-'1.'.""- hores. Follow
ing traditicn, Cha In' ing moved
[ With :"-I""'I"_i' and his parents,;
Dad Hongand Al Mai, when they
were married. On four hectores
[T Ocres) In | 4 i r|_ r"'||_' |;,_|_ i r.|'
tre, or Chang [iang, the
Ruos culltvate cotton, rice, wheat

and corm-(left), which they sell

I"L'.:' !I LI

a atate cooperative for an annual
income of about $700. Though
they -_uu.-.' eqrnt more by growing
produce fora cash crop,-they have
peen encovraged by the govern
et to concentrate on fiood
grains for the benefit of the na
ttom. Jhus An Mal (above rught)

needs to by many of therr foods life are appegring in their h

I'm .r_|1|- '.'|_|!l_|_ ;.Il-'lrd, I_-'.-ll.:_r_l'l;: awu l'||:|-||i-'||:|l
Chin. Though poo
he Kuos enioy a rela-
=i"!"!|'_"|||_r.i.

pe marree! of Chiu
machine and a television st
Electricite, howey & ot avail

Wwaen N

standards,
iy comfort |r_|.|.'JFI."'I._' *."' iy,
(below) wsually include 1 -| the province’s

growing number of rural

= rlr'“:.,'_.- III ||II ey |_
~-=||," and homegrown vegetehlen.
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 HUNGARY

A Static Society

Projected anmual growth IHTHRATES have been low for many decardes in this Fast-
rate of labor force

| R 5-200K)-

ern Ruropenn, Communist nation. Today the average
Hungarian family—the Budais are tyvpical —has fewer
gren, and the population has stopped grow

ing and begun a very slow decline. The government is actively

E.-I-l T"l.:l_'-ﬂF:I: I'Ill-_l'.l'-I .:ll:l.l- |.'|||.||' i1

L. S.A. (1, 5%
L HIMNA b
INDIA 1.8%
BRraz 2
B ENTA A

trying (wWith httle success) to encournge its people to have
more children

The attminment of zero, and even negative, poplEOONn growtn
15 50 far an exclusively FEuropean phenomenon, The tolal popu
lntion of Europe, sast and west, iz just shy of half a billion, and
the annual rate of growth averaped over the region i8 only 0.2
percent. Among the nations, besides Hungary, that hove
stopped growing are both Germanys, Austrin, Denmark, and
Ty, while the United Kinmedom . Sweden, Norwavy, Belenom
and Hulgaria are very clos

Unfortunately many political leaders are unaware of the
advantages of nongrowth and are actively trving to reverse it
The disadvaniages ire easily perceived: an incrensed burden of
elderly people to support, an aging work force, and slower eca
nomic growth. The advantages, though less ohvious, are com
pelling: a stable work force, o smaller burden of children to
support and educate (compensating the larger fraction of elder
tv), lower crime rates, less pressure on resources, less pollution
and other environmental deterioration

Hungarv has shared in the economic stapnation seen through

out the Communist bloc in recent vears, despite its role in th

]

FEEALTTE 5 d IONCeEr I -.i.|||"'-';'|]||: SOIME EMIIEDreneurial acilvily
[ts per capita energy use is about 40 percent that of the United
1ian an eighth. (This fipure may b

amewnal misleading because prices and wages in Commumnist

siates. and 115 income less 1

nabions are cloasely contralled by the sl

The stagnation stems partly from the fact that Hungarv is
among the world's léast efficient nations in energy use; its
paiicies actually encouraee industry 1o waste energy. Like many
ather Eastern-bloc nations, including the Soviet Union, Hunga
ry also has weak pollution-control policies. As a result it suffers
severe walter pollution and acid rain; a disproportionate amount
al the energy wsed contributes to environmental deterforation

ralher |

vin to the well-being of the peaple

NATIONAL (EOGRAPHIC contract photographer STEvE McCurry, 1984

Muaguzine Photographer of the Year, makes his home in New York City




The Budais

KEEPING UPWITH THE Joneses

Hungarian style, Nandor and Jiona

underground eoon
Eastarr-Iiloe natiom
hefprng her usboard in s
chine shop, for example
vorks part-rim making v
blinds for another compam
The boldest economic reformaer
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Life on the Edge

Photographs by RAGHU RAL smaowum

NATION OF CONTRASTS, India contains both a developed
industrial structure and an impoverished majority iving
traditional lives, seemingly untouched by the 20th cen-
tury, lt= papulation is the world's second largest (after
China's) and still increasing by 2 percent a vear, despite an
active familyv-planning program since the 1950s,

India refers o itsell as the world's largest democracy, and to a
larpge deeree that is true. This, plus the nation's cultural diversi-
ty and remnant caste system, may explain why family planning
has been less successful than in China, where the centralized
government has more power to enforce its policies, India's
efforts also have been hampered
by such factors as high rates of
literacy and infant mortality,
low status of women, conflict
hetween castes and religious
Eroups, inconsistent FOvVEern-
ment ]‘:Hii:‘.}-‘. por internal com-
munications. and, of course,
poverty.

India’s performance in feed-
ing its 800 million people has
been considernbly better. In the
late 19605, when monsoon fail-
ures were wreaking havoc with
tood production, India became
a poneer in the green revolu-
tin through the introduction of
high-vield wheat supported by
extensive irrigation and a4 grow-
ing fertilizer industry, The na-
tion became a green revolution showcase self-sufficient in food
in most vears, largely because of successful increases in the
wheat harvest

Yield increases in corn and nce, however, were much more
maodest, and crops such as lentils and other legumes (important
in &t society with vegetanan habits or people too poor to buy ani-
mal protein) were neglected as wheat acreage expanded. People
in some regions flourished, others were perhaps worse off

Potentind additional increases from green revolution technal-
ogies are limited, and India’s population has grown by several
nundred milhion since they were introduced. Monsoon failures in
the 19805 have once again hrought food shortages, Today India
has no margin of safety in the struggle to feed a population
steadily climbing toward a billion.

BaGuy Kar was born in the Pungab in 15942, His photographs are reon-
larly published in major magarines and newspapers amund the world
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Infant mortality

per thousand

live births:

INTiA 104
KENYA 6
Brazil H3
CHINA e
HuNGARY 19
U.S.A, 10}

Remote from 2th-century [ife,
Ranchod Patel and his family [ive
i one of Indin’s mare than half
miliion rural villages. Between
monsoons they haul their ware
from o distant well across the
parched hills of Gujarat state

Chonsing perstGsion over coer-
cion, the Indian government strg
gles mughtily to curb a relentless
popilation growth. Even 20,
Inidia is growing by 16 million
peaple o vear and will reach one
Billion by the vedar 2000.






The Patels

[JFESGIVING RAINS arrived on
gchedile n June, bringing joy and
relief to Ranchod Patel (right),
wiho survevs his cornfields——four
acres of his own, and four legsed
inn che fertile hills af western
Il In recont vears the morn
soOTs, Bey to existenice for 70
percent of India's furmers, hawve
baen disgppointing. When they
are good, Ronchod earns about
3700 a vear, roughly the amount
he spent on his oldest daughter’s
marriage. Never hoving lost a
child or practiced birth control,
Ranchod and his wife, Fundl
have six children, five still at
nome. Common o rural India,

oridy the sons, Zam Singh and

Ramash, can read and write,
thodigth the youngest daughtar,
hovita (fop cénter), hopes o
break that tradition, Recently
marred, ZarrSingh uses con
doms, which he gets from a clini
With his siy grxtts, four oxen,
bwo cows, ane buffale, and elec-
tricity tn s home, Ranchod is
considered a wealthy man by wil-
iage standaris, a position af
firmed by the murals-n his home
{rtop right), sainted by (tingrand
grivats. Nonetneless; life i hard
for the Patels. During dry months;
when fodder (£ scarce, they mist
ptrip Hiemr few trees of bronches
(above) o feed thetr animals. To
supplement incomee between hor:
vests, the sons and one doughtar
travel 85 maules to the city of

Raroda fo work an laborers
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Flight to the Cities

Photographs by MARY ELLEN MARK

Increase in
urban population

1950)-198%:

Brazn 4557156
Huncary 37%-38%
RENYA 69%—199%
LS. A. G oe_T408
CHINA 1162155
[ MLA 1 70255

RAZIL 18 often referred to asa middle-income country,
with an average per capitn income far below that of the
rich countries of Edrope and MNorth America but wel
above the poorest levels exemplified by India and Kenya
Brazil is an outstanding example of a two-tiered society, one
atively smnall
fraction of the population and in which the majority are poor, as
represented here by the Dos Santos family. The nation also is
cconomically divided between the largely impoverished tropical
north and the temperate south, with its concentration of industry
and wealth. Attracted by the prospect of jobs, migrants have
flooded from the north and northeast into Rio de Janeiro and Sao
Fauwlo and built shantytowns next to apartment towers and afflu-
ent suburbs—desperate poverty existing side by side with great
wealth

Overpopulation has contributed to econemic inequity in
Brazil by swelling the ranks of both unemploved and underem
ployed. Deforestation and desertification in the extremely poor
northeast have helped drive environmental refugees not only to
f-L-lur.hE'r]-I. CIEES '.'iltlll i:IJ!'-Il () -IJI"-.'I‘lU:llrII'r'Il: |I-l'll'l__':ll'l2"|,"- TR rllilf_" _1| ML
basin. Conversion of zmall farms in the south to industrialized
agriculture for export crops has also displaced thousands of
people from the land. In the Amazon region, the condition of
the refugees is eqgually desperate (see article beginning on page
112 of this issue).

The potential for gaming a long-term sustainable return from
the wealth of the Amazon is being mortgaged by the Brazilian
policy of using the region as a safety valve for its exploding
population, which is increasing by around 2 percent a vear, With
well over a third of its present population of 1435 million people

i which wealth is concentrated in the hands of a re

under the age of 15 and due o enter the linbor foree during the
next 15 vears, the nation laces even more fearsome emplovment
problems

In addition to population growth, Brazil faces a host of other
problems: a social svstem that perpetunates economic inequity,
racism as pervasive as that in the United States, ingrained sex-
tsm, and imept government coupled with extensive corruption
(on which Brazil kas no monapoly)

Cn the plus side, however, Brazilians are a vigorous and
forward-looking people, possessed of a vast and resource-rich
piece of real estate— priceless ingredients for solving their sub
stantial problems of poverty and overpopulation

MNew York-based Mary ELLExn MARK photographs for major publics
tions worldwide. A recent GEOGRAPHIC credit, "Svdney's Changing
Face,” appeared o the February 1988 issue;
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UNITED STATES

Geared to Consumption

Photographs by PAM SPAULDING

HE IMPACT of affluent nations on ewrth's resources is
revealed by a look at the United States. This sketch of
the Brogans of North Carolina shows how an average
L. o, [amily affects the environment 40 times more than
India's Patels or a4 hundred times more than Kenva's Munorus.
Convemences taken for granted by the average American are
iy bevand the reach of most Kenvan or Incian house-
holds —items such as cars, televisions, refrigerators, dishwash-
ers, ranges, ar condittioners, and numerous small appliances.
The same applies to the dazzling variety of feod found n ordi
Nary American supermarkets.
The Brogans' vehicles, two
of 180 million cars and trucks in
this mobile society, llustrate
the colture's demands on re-
sources and environment.
1T he metals m the vehicles are
nonrenewable resources won
irom Lthelr ores with much use

i:|[|i:ll'l"-‘-3

ol eneray and a variet v al envi-
ronmental costs
entitted at mine and smelter and
destruction of ecosvstems &l Lhe
mineg site from buillding roads
and dumping overburden

A long list of side effects flows
from a vehicle's use: the envi
ronmental costs of petroleum
extraction, refining, and trans-
part: the pollution and ecokys
tem destruction from buillding
roads, bridges, parking garnges, shopping centers, gas stations;
and exhausts that contribute to eve irritation, emphyvsema, and
as 10 Acid rain and the greenhouse effect
Because of the complexity of this web, we often fall back on a

air pollution

ung cancer, as wil

"-..'l"IE:JI." MeaASUTe O i"-u i'l.'l;h-:l | I_I-I'F |'i_-|JIiE..1 ENCETEY I_'-l:_l]'!|*il_'|!'|'|='l-r_jl:|[]_ it 15

by this standard that a U, §. family uses =0 much more of earth's

resources than an average Indian or Kenvan fami

The U, 5. population, ke that of many other industrialized
nitions, 1s growing slowly: about one percent a vear—0. 7 per-
cent through natural increase (the gap between birth and death
rates), Lhe rest by immigration. Without immigration the U. §
population could stop growing within a few decades, joining the
half dozen Europenn nations whose population growth has
stopped or 15 even declining,

A 1985 Nieman Fellow, PaM SPaULmNG lives in Kentucky, wheére she
photographs for the Louisville Couwrmer-Jfournag!

138

Number of registered
cars 1986:

Lo AL 135,431 000
Brazi 10, 827000
HuNGARY 1,539 (0K
INDIA 1. 414 (KK}
L_HINA Fo1. 000
KENYA 126,000

All-American family, the Brogan

household of Durham, North Car
oling, exemplifiés the mobile [ife
style that has made the United
atates one of the world’s highest
per capita consumers of energy
Though prident users of energy at
home [above}, the Brogans sperid
about I8 weehends a vear on the
rod. Here the children indulpge in
an Amarican invention—/\asl
food—during a trip to the mour-
taing in a church van
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farrher AWAEY [N Rognokg

TI] e B 1-. l:.j Ea I.I H i Il'llli.I ;'I.'::i-' -'.'u..'-l.i. —me of fweie farmdy

-
Tl e T e Brovoarns aleo foke
e ICAtS—INE DroRars ieo [IMe

[N HER SUGAR-AND-SPICE Dedroom =iy weekend vacations o vear to
Velody Brogan (e, 9, picRs nuf the far ends of thelr state; fheir
clothes for one of her fomple's alternative to an extended hol
- monthly 85-mile drives to Ma day. Their favorite getaways are d

- fimsville, Virging, where her par ghurch comp in the mountains of
ity Arnold and Potricio (Arnie waestiern Noith Carpling and Sur
and Trish) were borm and raised City. 0 bach resort 175 il
While there, her gronadmothom soirtheast of Durham. There thin

' stoy i a beach home (hottom

wldie Brogan (helow) helps her

ress for g family wedding, sormi left) rent free in exchange for

maintenance that Armie perTorms
fior [hE owier
Economies [thke this are impor

fant to the Hropans, who wage
constant battle with their sons
ITT, .._i 1R _‘.J'..'rﬁ_ i '_ IVl
pxpensteg clothes | rasa, witi
works as a mortgage loan pro

il I||'|| SE o || ErEi r:l_n”!-lu

Dudeet OV CUiting evervong € hoaldr
A former carpenter, Armie re
gritly started work a8 g controct
pamiinistrzior for a deveiopment

company. The Brogans center
thetr Hves armound the Souffieri
HMaptist Caoch (left), wnere
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Two Ways to Cope

ow CAN humanity deal with the
prohblems of expanding population?
Can we avoid the greatest threat of
all? Human numbers may outstrip
earth’s ability to provide sufficient food and
simultaneously impair that ability through
environmental degradation.

The supply-side answer to food shortage is
to grow more and distribute it equitably. But
in many areas farmland is deteriorating un-
der the pressure to maximize yields, Falure
to husband soil properly has made erosion a

Moreover, many of the technodogies that
helped raise crop vields dramatically in the
19608 and 19705 have achieved most of their
potential. Much more fertilizer is being ap-
plied to farmiand than was used three dec-
ades aga. But fertilizer use provides & ¢lassic
example of diminishing returns—at some
point gaing m productivity from additional
use are so small that further applications are
not worth the cost of the fertilizer

The degree 1o which food production can
be boasted by bringing more land under culti-

global problem

How families differ
around the world

NUMBER OF CHILDREN

The avenzge rwmber of chaldnen o womat will b
at carrend hirthrates
FERROIL BOUALE GINE CHEILI

LIFE EXPELCTANCY FREROL BOILALE THK YRARD

The avirgge life span of a newborn today

vation is also severely limited, People have
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farmed the best land first. Most of what re-

mains uncultivated or ungrazed is of poor
gquality; rocky, steep, infertile; oo dry, too
wet, or inaccessthle. Furthermore, much

“empty " land 1= actually providing civiliza-
tion with crucial ecosystem services, This is

particularly true for humid tropical areas
such as the Amazon basin, which have im-
portant influences on the planet’s climate,

The prospects of obtaining substantially
more {ood from the oceans are also poor.
since the early 1970s, the world fish catch
per person has been declining.

The most ominous threats to agriculture

and natural ecosvstems are human-induced

changes in climate projected to result from
additions o the atmosphere of trace gases
that will bring on the greenhouse effect
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Extremes in weather usually result in crop
losses —as last summer’s drought and heat
wave in the North American grain belt clear-
v demonstrated. While it cannot be demon-
strated that the 1988 drooght was caused by
climate change induced by the greenhouse
effect, scientists do point out that it was just
the kind of unusual weather expected to be-
come more freqguent as the greenhouse gases
bziled up,

Further, crop losses in North America's
farm belt are a disaster for the world; the re-
gion is the chief supplier of a world grain
market on which roughly a hundred other
nations depend

Yel, disheartening as the prospects may
«eem for feeding a population that grows by
90 million a vear, there 15 no need for
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despair. Human beings have created thear
dilemma, and they still have the opportunity
rend ability to solve it. Crop vields can still be
increased in many regions. Surplus food-
stuffs can be more effectively transferred to
the hungry, soils can be zaved, and the burn-
ing of fossil fuels can be made more efficient
to slow the rate of release of greenhouse gas-
&5, buving time to make adjustments to cli-
matic change.

HILE EFFORTS an the supply side
of the human/resources equation
are pssential, there s no substitute
for working on the demand side.
Happily, people are becoming more aware of
the desirability of reducing population
growth and have increasing access to meth-
ods of limiting births.

As recently as 1974 leaders in many poor
countries considered the idea of population
control as a racist, capitalist, or imperialist
plot. Today nearly all developing
nations have familv-planning pro-
grioms in place. Some small coun-
tries, such as Singapore, Taiwan,

Thailand, Colombia, Costa Rica,

and several Caribbean countries,

have achieved substantial reduc-

tions in their birthrates, Larger ones, inelud-
ing India and Mexico, are struggling, with
less success. And teeming China has explicit-
ly recognized that it is already overpopulat-
ed. It has the world's most siringent family-
planning program, allowing only one child
per urban couple, two at most in rural areas:

Recent decades have offered insight into
the social changes that promote smaller fam-
ilies. These include lowering infant mortality
rates and increasing life expectancy by im-
proving health and sanitation nnd elevating

Cinedy 11 percent of the world's land surfoce
s under cudtivation, the average human
bewng depemds for food ona it less than o
third af o hectare of arabie lond, Greatly
exceeding the world average of 3.3 people
per hectare are countries [ike Bangladesh,
with I 1.1, and Ching, with 10.5. The U 8.,
at 1.3, and Brazil, at 1.8, emjoy the most
bountiful cropland resources. Buft should
all potentially arable land be rilled? Moy
scientiats say no, pointing to the impoer-
tirrice of proat rain forests such as those in
Souch America and Africa as stabiliztng
influences on earth’s ciimate.

Had

the status of women, starting with an educa-
tion. Women tyvpically apply their education
to upgradmg their families” health and nutrs-
tion. Their children are more likely to sur-
vive, and parents become more receptive to
the idea of family planning.

In gaining more control over reproduc-
tion, people are taking advantage of a
uniguely human attribute: Home sapiens is
the only animal that practices birth cantrol,
But it is not vet practiced widely endugh to
lower growth rates substantially,

There 15 still considerable scope for im-
provement in the safety and convenience of
hirth comtrol, and especially for education on
the need. The United States 15 one of the
maore hackward of rich nations in this re-
gard. It pays a price with more than a mil-
lion teenage pregnancies annuaily, of which
mare than half are brought to term, and 60
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percent of those are born o unwed mothers.

There also is too much dependence on
abortion for arth control —a situation that
could be aided by wider availability of con-
traceptive information and materials.

For most of the 3.5 billion or so vears of
evolutionary history, maximizing reproduc-
tiovn was the measure of biological success
Human heings {ollowed this standard {or
millions of vears. Now, in an evolutionary
blink of the eve—mere decades—this has
been reversed, and lmiting reproduction has
become essential for civilization's survival.
[t is to humanity's great credit that so much
progress has been made against the evolu-
tonary griain in moving toward population
control. We may have a long way to go, but
we have come a long way [ast,

If population growth were ended and a
slow declime In numbers begun, we would
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gain an opportunity to care such woes as dis-
ease, economic inequity, and environmental
abuse. Butif the rapid expansion continues,
none of these con be solved.

Ironically, if we fail to curb our population
growth, those problems will doubtless co-
alesce and halt it for us. There i= no question
that the explosion must end —only whether
we will end it humanely by limiting the num-
her of births ar whether nature will end it in
her own way by killing off & large portion
of humanity.

Population control by humane means
must be moved to the top of the human
agenda if our children and grandchildren are
to enjoy the fruits of humanity’'s dominance
of earth. Our species is capable of providing
all ite members with a satisfving, productive
life in A healthy environment. All we need do
15 mohilize the will to do so. O
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Theleastvou
canexpect

from Honda.

Some people would have vou
believe that how much you spend on
a car 15 directly pr :-pumun.ﬂ o how
much vou'll enjov it

They have obviously never driven
a Civic Harchback.

Because, while this Harchback 1s
our lowest priced car—and one of the
lowest priced cars in America—it 1s,
tirst and toremost, a Honda.

Which means it has to live up to our
high standards betore we expect it to
live up to yours.

Perhaps that s why the Civice helped
make Honda number one i import
owner lovaley for the lase 11 years:

And why Civic Harchbacks are
famous for holding their value so well.
For example, it vou had sold a 1957
Civic Hatchback 12 months after vou
boughr i, 1t would have retaned an
impressive 104.5% of 1ts onginal value?

In other words, vou can get a lot our
of a Honda Civic Harchback. Which
isn tat all surprising, when vou consider
everything we put mto it.

Starting with a 1.5 hiter, 16-valve,
fuel-injected engine, Sixreen valves let
the engine mun much more ethaently,
Programmed tucl injection lets exactly

the right amount of tuel into the engine.

The Civic 1s responsive. You'll gera
kick out of driving it.

|'he 4-speed manual transmission
PR
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will help bring you up to speed. You'll
see that shifting 1s extremely smooth.

While vou're changing gears vou'll
appreciate the responsive rack-and-
pinion steering. And the face thar the
Civie Hatchback has front-wheel drive,
which allows tor more intenor space
and better traction.

(ne big attraction of the Civic 1s its
stable, comfortable ride.

We atrribute this to an advanced
double wishbone ":LJE"F['ILI'I":'EHH SVSIem.
You'll find it on all four wheels of the
Civic, You won't find 1t on any other
car in s class.

The mult-control rear suspension
makes the car track better, especially
m hard cornering. The front suspension
keeps the tres nearly perpendicular
to the road. which improves stabihiey
considerably,

This frees up the springs and shock
absorbers to do a better job of toning
down bumps and other unpleasantnes
of the road.

We put zas pressunzed shock
absorbers in back because thev last
longer. They don't fade in extreme
heat or during hard cornenne. And
when voure carrving a full load, they
help keep things on an even keel

"The double wishbone desizn was
perfect for the Civie because of its
compact lavour. It leaves more room for
people than a strut-based suspension
would, and fits micely under the low
Civic hood.

The low hoodline contributes to
the Civic’s low 0.33 coethaient of drag.
So do the near-flush side windows,
Hush low-profile halogen headhghts,
flush door handles and rear spoiler.
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Protecove side mouldines and front
mud guards prevent knocks and pings.
The impact-absorbing front bumper is
crash tested ar S mules per hour, twice
what the government requires,

In the Civie, how quickly yvou stop s
Just as importantas how quickly vou go.
1 hat 1s why thas car uses p wer-assisted
front disc brakes. Thev are ventilated to
dissipare heat and keep stops short and
sure. [rum brakes bring up the rear.

we'd like to bring up the 3-vears
36,000-mile limited warranty, Ie's new.
Your Honda dealer will be happy to
.E,'[L't.‘ VO all the detals,

You wall hike sitting in thas car almost
as much as vou will drivimgz e, | he sears
are firm, supportive, Both front seats
rechine and their head restraints adjust
to hit vou,

There is plenty of room to stretch
out m the Civic: front legroom measures
+3.3 mches.

This car is very hip, with 34.7 inches
of front hiproom, 45.7 inches of rear
hiproom. Shoulder room 1s ample.

And it vou ever find vourself in the
hackseat, vou won't hit the roof, There’s
generous headroom, thanks in part to
the distinctive long Civie roothne.

There’s a eood deal of careo room.

too. When the rear seatbacks are down,
vou ve got 23 cubic teet of space o fll
up. Leave both seatbacks up and vou
still have lots of space for storage. Or,
fold them one at a ume; they spli
S0/50. Your Civie 1s flexible,

L p trone, evervthing vou need is
close ) |he instrument [‘i:ﬂ‘l:l.:] 15 Casy
to read white-on-black analog. High
beam, low beam and windshield wiper
controls are hrerally at yvour fingernps.
"-Mm hes are clearly marked.

* low hood makes 1t easier to
sce where vou're going. So do big side
windows. Visibility is excellent.

A rear window detroster lets you see
where vou've e turns iself off
Ay ically after its cleared things
up. And a 4-speed heat and lation
system lets yvou po with the flow:

\ manual remote-operated drivers
marror can be adjosted convenientl
without rolling the window down.

| here's also a remote hatch release,
a remote fuel hller door release, a trip
odometer. And, o help vou keep track
of vour loose change, a coin box.

It was the least we could do.

H|Oo{N DA
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VG SEA, THE WILLTO
AMERICAN SPIRIT.

[He Instant yos Ir"l_.'-'rln._ an Amencar l. whether
by birth or by choice, quarantead a parteular
meedom | Iw. IS nowl u_r rr%-:'tlun-:-!'l it the
Consttution, but m fact fiows from it

YOI are _']I.h':F'-:[IIj_‘F_"i_.' the freedom to sucreed.

YO e e D dresm vour own dresim of success,
o study, D work, to ceate and discover-and build,
for yoursetf and your children, the success you want:

Uur deép bellet in that idea is one reason that
our company — Citicorp and Ciabank—has grown to
become by Tar the nation's lamest financal services
I'F"_],-'-I'II 'J-"I_Ll. L

For over 175 years, our freedom 'nl Novate,
oeate new financial ideas and services, has ed t'" .-_1[1
uribroken line of inftatnes allowing US 10 help
countles millions of indniduats

Today, more Americans are pursuing college
eaucation and graduate degrees with help from us
:|'|:.r| from any other prvate lender

Mone are getting what they warnt with the help of
h*e:ten .:.r1 ;,,” Visa cards from Citibank than
frorm any other comipany.

--.th“ e muu arns who once or rearmed of "some
day” owning ther own homes now own thern, or are
OUVING TherT, 511— |||~I[ from Crocorp and Crtihans
Ve .w.h at horme and in 90 other ooun-
tnes, Crticor 3.'.1 -..|| Bank serve over 25,000,000
custormers, companies and governments, in every

Maior word marketpiace

vve an Nelp you, Or your COmparTy, achieve Sucoess,
nere and abrad

Whether n,*"-' et to know us as Citdcom o
Ltianik, we d like vou to get to Know Us e

o

CITICORP&

BECAUSE AMERICANS WANT TO
SUCCEED, NOT JUST SURVIVE.
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Chrysler

Elegance Luxury. Front-whesl driva Electronic fuel-injected V-0. Anti-lock

INTRODUCING ULTRADRIVE, A CHRYSLER EXCLUSIVE.

THE MOST ADVANCED FOUR-SPEED AUTOMATIC TRANSMISSION.

After yaars of developmeant, Chrysler introduces Ultradrive. The first and only fully adaptive
electronic 4-speed automatic fransmission. It constantly senses and adjustsTor ¢h esin
W or driving sttuation. You could say, "It thinks for itself” as it delivers an aly

quiet, responsive ride,
Other featlures include': Fourwhee! disc anfi-lock broke avollabiithy, Self-levaling rear suspension™

Vehicle Theft Systern. Power alght-way drivers seat with mamaon An abundance of Mark
Cross Corinthian On-board travel computer Crysial Key owner care, In a word, "Everything”
THE CAR BUYER'S BILL OF RIGHTS.

New Yorker examplifies Chryslers bellef that you have a rlgl'-ﬂn a quality car with long-term

protection. You have a right to a safe cox friendly treatment, honest senvice, competent re-

ﬁ#ﬂﬂ%ﬁdﬁhﬂdﬂﬂgﬁ%“hﬁ?ﬂmm .and Chrysler intends to see
you

b Sorma I opional, 11 Asciobe on Loncow = Sas of frla) wesTainda o OeOiee Resincions
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brakes. Uliradrive transmission. And Crystal Key owner care. Everything.

CHRYSLER'S CRYSTAL KEY PROGRAM.

BETTER OWNER CARE THAN EVEN ROLLS ROYCE OR MERCEDES.
s-Year/50,000-Mile Basic Car Warranty” Covers the enfire cat bumper fo bumper Alr-conditioning:
angine; powertmin steering electricol components fuel, suspension and engine cooling
| o Deductible Gost o Yous Unike GM,C

s hrysker does not require that a
$100 deductible after one year or 12,000 miles. ., each time brkqﬁ%.
Tyear70000-Mile Protection Plon” Even after the basic 5/50 wamanty, the engine
and powerirain ore still protected for 7 years or 70,000 miles,
7year100,000-Mile Rust-Through Protection’ New Yorker is pro-
lected from outer body rust-through for 7 years or 100000 miles.
Customer Hotline. Chrysier provides a oll-free "800 telephona
number for you fo call 24 hours a day with ony questions on Chaysbes w‘n
worranty or serice. Do i o Py WACEGT

CHRYSLER. DRIVING TO BE THE BEST.
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THE BEST OWNER CARE
OF ANY LUXURY SEDAN.

CHRYSLER'S
CRYSTAL KEY PROGRAM.

BETTER THAN ROLLS ROYCE
OR MERCEDES.

o rmfoc worrorfien o (eobeet. Tl icors a0ty 1 DechucStse midey Oy

MADRC CAR LA . EDUCTIBLE MG PFOWER- | OUTER BODY 2d-AHDUE
WAREANTY | COMPOMNENTE YOl PAY PROTECTYON ! TRall EUTT-THROUGH OLL-FRER
el Wtk PROTECTION MOF FTPAIR FRCAECTION' | PROIRCHIDN HOTLIME
oor eecaEt o Py
wm e kit Ll
m” Svaon n’ﬁﬁ“ N 7 s 7 ywars! 7 yoqes You
MW YORKER 50 000 miles melas TO000 rrvibei TRO00 ik 101 D00 ke
19§
| 3y 3wl Iy i 3 yri
mmlﬂ'ﬂ unlimided Wk mifed Hane unlimided wrilimsted L Pl T e M
-—'ﬁu d yvi il dl ! il ) mnlﬂ-fr
BEHI S0.000 miles | S0.000 miles Naoe 50000 miles | 50.000 mises Milen e
bk L4000 atted
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ey S900 Giter |
LINCOLM fwi & yri 1 yir 2,000 & il & i &yl Ve
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Wik | 3y . | T | L2 i | et o
TLECTRA 50000 mies | SCUO00 rlbis l'fn'_'"_ L0000 mikes | S0.000 miles | 800000 miles
PARK ANE

For 5 years or 50000 miles” you take care of normal maintenance,
adjustiments and wear lems, Chrysier talees care of everything else.
Thats uniike GM, who gives you only 3 or 4 years of coveroge and,

b

after 1yeor or 12000 miles. requires that you pay a 5100
deductible ... eoch fime you bring in your car, We even
cover engine and powerirain for 7 years or 70000

| miles” Outer body rust-through, 7 years or 100000 MBS oo s G b
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CHRYSLER. DRIVING TO BE THE BEST.
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In June 1965 an impressionnble 18-vear-old Cal-
ifornian reported to the U, 5, Naval Academy
and made his first steps toward manhood in a city
that became his home sgway from home. Larry
Kohl'sarticle and Kevin Fleming's photograply
in the August issue took me back through time
and memory. Even now. long into a service cia-
reer, | still experience special excitement in each
vigit to Mother Crabtown,

MicHAEL P MeGER

Warrenton, Virginig

Annapolis would better fit the Camelot ideal if
her "rovalty”™ would reserve their commumity’s
historic-aren streets for pedestrian traffic only as
Europeans have done with many market plieas.
DExNis B, LEDDEN
Batier, Pennsylitdnia

A small addition, modestly offered, ie that the
first name of the community was Todd = Harbor.
This according to a 1651 survey that is the basis
of the current dimensions now marked out as
“historic Annapolis” Subsequent names were
Arundel and Anne Arundel, supplanied tn turn
by Annapolis (all names of British aristocracy),
The Scotz Protestant Todide married the French
Protestant Cruerins who arrived at Charleston,
South Carolina, from La Rochelle, France—
thus providing me with two last names. but no
first nams

GUERIN TODD

Alexandvia, Verginia

Be careful about the images vou project for men
and women. On page 182 vou describe o male
midshipman as “culting an impressive figure
e his Navy blues” while a femade midshipman
ts described a5 “an attractive brunette (rom
Wyoming, a picture of subdued femininity.”

ROBERT H. SCHMIDT

Hopland, Californrg

Asthe mother of a female Naval ROTC student,
I realize how difficult an mspection can be. In
the caption on page 187 vou said, “women have
steadily gamed honors and respect.” “’h}' L=
dermine those gaing witha visual image [of & fe-
male midshipman who fainted]? It enforces the
misconteption that women are the first o go
diown oo stressful situation,

Mancra B YouwG

Shawmes, Karogr

Hatz off to 5t Clair Wright for her move Lo rid
her town of power lines: here iz an important sub-
Ject rarely broached. The tangled mass of over-
head wire 15 one thing that distinguishes our
scenery from that of Europe. Most cities have
programs for undergrounding ware on major
thoroughfares, and many new arcas are relative-
ly wire free, but new poles and wire are installed
faster than others are removed.

Ravsonn Davis

Belmont, California

south Korea

Having spent a month teaching graduate school
in Korea, T was delightied to see the colorful arti-
¢le {Aupust 1988). However, 1 was struck by the
omission of the religioss element. More than 23
percent of the population is Christian, The larg-
est Protestant church In the world, Yoido Full
Gospel Church, bas a membership of 600,000
plus. The lnrgest Preshyterian and Methodist
congregations in the world arein Seoul. At night
the skyline is marked by hundreds of red neon
crosses, eanch marking a church,

CHARLES (5, SCHAUFFELE

South Homilton, Massochusetts

On page 242 vou say "loday few korean men
.. . encourage their wives to work.” Yet in the
next paragraph Mrs. Min starts to bustle around
inthe kitchen. On page 244 sheisbringing in var-
ious dishes of food. Peopie who prepare food
work. Servants work. Twish Mr. Gibbons would
have wrilten “encourage their wived to work
outside the home.” Let the GEOGRAPHIC help
all of us realire that salary 15 not & synonym
for work.,

Marian M. Poe

Haughton, Lowiniana

I 'deeply love Korea, her culture and people. 1
have vizsited, lived, and tavght there over o peri-
od of 20 vears. Tn April 1987 Twent to Dong Guk
University just after a demonstration and found
stidents have no appreciation for the good done
by the U, 5. and their own government, snd no
understanding of geopolitical affairs, Tholr lead-
ers ire supported ideologhcally aned financially by
Narth Korea. Rhee, Park, and Chun were dicta-
tors, but they were aiso patriots. Chun was the
only Korean leader in this century to voluntaridy
step down at the end of his elected term; he
should be praased for his courige.

R, EvERETT LANGFORD

Chapel Hill, North Carolina

This past vearon two visits T wanted to séeat first
hand the prablem of student riots. 1 had to ask a
taxi driver to take me to precise locations. There
were never more than 10,000 to 13,000 individ-
uals involved, and out of & |:|-u|1ujm}un ul B.5

National Geographic, December 1958
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."'nnu'ﬂu in folk art.

IIL hl N1 TTICN IL

NUMBER
THE JOUC
~INTHE

ity vears. whether on hilm or video-
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the course of

Americans have compulsively shot
evervthing from homecomings to birth-
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millton it was difficult o realize that a arastu wssorubed with the Npzs il the left-hand
blem existed. Of course the media throughou svm bl more correcty called the sauvashika, ap
Lhe world make evervthing look many times big pearing on the Buddhist temple (page 241)

gerthan itis. | want readersto know that Korea i RORERT M. TUFT

8 wonderiil, unusiisl ynamic count,m I'Il- 1] |.'. (14, £¢3

fine article opene the eves and hopefully the

hearts of many who would want the rare expen kyvongin

ence of =eemng that country firsthan
HENEY N, EHELICH
Loy Anegeles, Californig o

u=ed on Mezopotamian coinage and appeared in - ness with warmth and cunosity. Her effon
early Christian and Byvzantine art and among the rare one, H. Edward kim captured a drivmit
hat remin

savago and Mava., But it 1= important to make view ol Uhomsongdae observatoryth
distinction between the nght-hand swastika i of the glorvy of the Silla kingdom. Tts peculiar




pattle shape 1= nol only graceiul but alzo contrib mentioned these facts m vour articles, but thes
utes toits stabality and longevity, Asa struectural  can't be historicallv denjed
engineer, [ have studied this stability for 16 NIEL 5, LIE
vears. Intermal bracing stones and compacted Calomry. A lhevta
earth fill mside are the meemiogs constrgction
technigques pdopted by the silla builders o _ .
DotGras DovGwon LEr Ancestor warshin L el 15 TI0NE .|III|. AL T
Fust Wiowth. Tovas ralo "-l'll"l.'fl.'l.' respect ':-'-l-|lJ better desoribe th
remony when people visit groves, present
"' ixl, it Bow, TS simislar to ourown Memorial
Koreft was a semi-independent state associated  Dav, Korean: believe that respect for a famibh
with and colonized by China until the early 20th  member does not ond with death. Some Kore
century. Korea's culture, religion, 1I|'| art, then AN |'|L|'|--'|u|- take part in such memorial
and now, and even its languaege and t names ETEMIT
are deeply intluenced by Chinese lllllm.- [ onfa- [HOMAS A, DUvERKAY
cian thought ornginated in China. You never Horbor S prmme. Mickiga

1989 Dodge Dakota. Ap.i’ﬂlmp,ﬁ:a |
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Lemurs

Owerland travel to all shores of Madagascar con-
vinced me that the Malagasy have a gold mine in
their unbelitvable natural wonderland (August
198%), which to me &5 o naturnhst wns as spectac-
ular as a trip to the moon. A better understanding
of the izland’s potential may help check 1ts deteri-
oration, Bringing tourists in carefully controlled
groups could boost the economy, and restoration
of destroved habitats mayv provide more food for
the Malagasy than they gain by exploiting them.
Joux Darias HALLAHAN
Media, Pemnsvivania

Photographing Madagascar's lovely creatures
lor study and to give the public & rare glhimpse 15
one thing. Turning over to a 200 two fossas that
were trappeid 1o photograph i= reprehensible.
JACKIE LEYER
Piltsburph, Pennsylvania

Hemington
Your outstanding article *C. M. Russell, Cow-
hoy Artist," January 1986, caused us members
of the Society to marvel, We asked, “Why not
Remington too?” We had our answer this Ab-
gust, and it was just as great.

Eptarpd VETILLD

Drario Poca

Sdo Poulo, Bruzil

Referring to the caption under the painting " The
Stampede,” the words wrangler and cow boy are
not interchangesble; those riders are cowhoys

THOMAS MaTzA

Brown Bear Kanch

Wickenburg, Arrzona

Lexicographers wrangle over tiis dishineltion

The story is marred slightly by the description of
Wounded Knee Creek. There were 230 women
and children and 120 men under the leadership of
old Hig Foot. Only one man is known to have re-
sicted giving up his rifle; and he roputedly was
deaf and could not understand the command.
Your article states that “dorens of women and
children perished,™ but in fact only 50 of the 350
survived the massacre.

James L. MarHis

Greenville, North Caroling

Last vear in Sydney | saw a great exhibition from
Amenica titled “Art and the West," a1 which |
was expoded o several of Remington's bronze
sculptures and paintings. [ now appreciate even
more the talent of this man. Thanks to ail whoe
work so hard to make (GEOGRAPHIC stimulat-
ing—vou make n "feeling” contmbution to what
sométimes seems & rather ¥ plastic™ world.

JANE LAMBERT

Brisbane, Anstralia

Anniversary Issue

Your 100th-unniversary issue was great (Sep-
tember 1988). According to our local newspaper,
on August 17 there was a hurglary of & garage in
our community, and 13 years of NaTionar Geo-
GRAVHIC agarines were stolen. 1 suppose the
burglor used o trizck. 1 have 12 yerrs of issuesin
my basement. l'guess | had better put a stronger
tock on the cellar door

MARLENE HELLMAN
Piedmont, California

Regarding the President’s Page in September, if
the GEOGRAFHIC thinksso much of the discovery
of the Valley of Ten Thousand Smokes in Alaska
that you mention it twice, why then do vou not
mention the name of the discoverer? Robert F
Griggs discovered the nearly ten million fuma-
roles; Gilbert H, Grosvenor, vour early Editor,
took pains to get the highest nearby mountain
named Mount Grigis, My fnther numed nothing
fior himself, hut he did name previously unnamedd
festures that he explored: Geographic Harbor,
Lake Grosvenor, Mount Latiorce, and Mount
Martin to honor the National (Geographic
society.

RuTH GrIGGS HIGRIE

Reva, Virginia

Your 10Oth-vear issue shall take its place with
honor alongside the treasured archives of GED-
GRAPHICS in our house. Geography may be a

problem for many children today but not for
those of ue who were literally weaned on the mag-
azine, especiallyin the 1940s and "30s, However,
I find it disturbing that the pen and camera of
Jean and Franc Shor, who playved such a large
anid unforgettable role in bninging diverse pigces
of the world to o many readers, would be men-
tioned only in passing. The wonders, strange-
ness, and beauty of foreign lands becamoe vivid,
supier-real, and appreciated, as they shared their
experiences with us.

GERARD SPANIER

Limwwood, New Jersey

For the lrmeless arvticles by Jeam and Frane Shor,
iee November 1030, Morch 1051, May, Jine,
iand Nevember 1952, March and October 19053,
August 1954, February, March, and April 1955,
Janyary and October 1956, May 1057, March
and October 1958,

Your in-depth treatise on Alexander Graham
Rell {September 1988) provides an appreciation
of his da Vinci-diverse interests of which 1 had
been oily vaguely aware. However, relegating
hiz photophone to the status of having no com-
mercial value mayv have been premature, given
the basically sound principle of transmatting

National Geograplic, December 1088
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communications vin o modulated light beam.
His concept was extended with development
of fiber optics and lasers that eliminate the
transmitting-medium obstructions and beam
divergence in the mir (and gepeérnte adeguate
beam intensity), which thwarted Aleck’s initial
efforts. In view of today's applications, perhaps
Bell also enjoved pgrophetic talent in rating the
photophone as s greatest invention

T. Kimgwoon CoLLINg

Salt Lake City, [tak

Philipp Reis was never mentioned in the {asci-
nating Bell article. Even if he made his instru-
ment oot of a beer-barrel bung and bratwarst,
Reis named it the telephone, and Europeans are
convinced, especially in the fairy-tnle town of
Grelnhausen, Hessen, that he invented it His
work wns the leading reference in patent fights.

Moroan C LARKIN

Sadem, Oregon

Reis'y instrument transmitted tones, not spedch,

The opening statement that “ Evervone knows
that Alexander Graham Bell invented the tele-
phone”™ exageerates the meaning of evervhody.
It might more accurately read that Bell invented
a telephone and was successful in the wake of
greal controversy and Htigation in protecting his
patent. [ find merit in the minority opinion of
Justice Bradley in the case of the People's Tele-
phone Company v. American Bell Telephons
Corepadny decided by the U 5. Supreme Cowrt in
1888 The court was asked to invalidate Hell s
patent on the grounds that the telephone wis firsl
invented by Daniel Drawbaugh of Eberlyvs Mill,
Pennsylvania,; thiz the Court refused to do. Jus-
tice Bradley wrote: = We are satisfied from a ven
great preponderance of evidence, that Draw-
baugh produced, and exhibited in his shop, as
cirly as 1869, an electrical instrument by which
he transmitted speech IHe| invented the
telephone without appreciating the importance
and completeness of his invention. Bell subse-
quently projected it on the basis of scientific in-

ference, and took out 4 patent forit”
FORREST 5. SHEELY

Salem, Indiana

Not untel 1880 did Drawbaugh clatm in court to
hove tnvenied the Bell telephone, the Edison
tramamiider, and other tmprovements. Asked to
ciplain his experiments, e rephed, “F don’t
remember,”

Lettery showuld be addvessed to Members Forum,
National Geopraphic Mogazine, Box 37448,
Warhington, D. C. 20013, and should include
wendder’y address and felephone namber, Not all
letters can be wsed, Those that are soill often be
edited ond excerpled

Alarm clock
of the

nsect world

hey may be the most mysterious
of all insects. They certainly
enjov the longest life cvele,
They are the periodical cicadas of
the northeastern United States, and
they ring inevery 17 yvears. No ong
knows how their biologcal clock
works, but we know it has been
working with precigion since the
Pilgrims noted the insects, mistak-
ing them for locusts
Cicadas tunnel mto the ground
after hatching and stav there,

sucking rool fMuids, {or 17 vears
Then they emerge by the millions in
late Moy and cariy June. Shedding
thetr skins and hardening into
maturity, they chimb into trees
The males “sing” an immensely
notsy mating song by vibiratine
membranes on their abdomens.
After mating, lemales deposit 400
o 600 epes in slits in branches. In
six to pight weeks the nyvmphs
hatch, drop to the ground, tunnel
under, and start the cyele all

OVEr AERIn,

Despite the cicadas’ bulging red
eves and gaudy orange wings.
birds, cate, and dogs gobble the
defenseless insects. " Thev are
ndd & health threatl 10 humans, ™
entomolagist Gene Wood 1old the
National Greographic News Ser-
vice, Fso we might as well anjoy
them while we can.”



Room for
thewhole crew

carpeting and reclining bucket  with front-wheel drive, the

It seems most mid-size cars
these days barely have enough
room to accommodate vour
elbows, let alone a whole crew

But we've changed all that
with the kaunching of a
space vehicle. The new Sonata
from Hyundai. Inside the
Sonata you'll discover deep
space. An astronomical 100
cubic feet of it. Which adds up
1o more passenger room than
any other car in its class.

And it’s comforting to
know that the Sonata GLS
comes equipped with the
right stuff
Like cut-

pile ﬂ %
“i—‘r

seats. A fold-down 60/40 split
rear seat with a disappearing
armrest. There’s even a whole
galaxy of standard features
like power windows and
power door locks. And an
electronically tuned AM/FM
stereo cassette with 6 speakers,
We've also included an
optional sunroof for views
that are out of this world.
When vou're ready to
take off there’s a fuel-injected,
.4-liter overhead-cam
engine waiting under the

hood. It’s the most powerful

standard engine in its
class. And coupled

Sonata can really fly

Hyundai has a reputation
for going the distance, so
every Sonata is backed by our
56 month/36,000 mile
Bumper-to-Bumper limited
warranty (with no deductible
required).* Each new Sonata
ownier also receives free
membership in the Cross
Country Motor Club”” And,
because it’s a Hyundai, you
can be sure it’s priced down 10
earth.

For the location of your
nearest Hyundai dealer call
|-800-826-CARS. And test drive
the new Sonata. It's a move

 thatll sit well with the crew
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Scientific Proof

in tests of exercise efficiency at & major university, NordicTrack burmed
more calories and provided a greater cardiovascular workout than an
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system is your key to a full and active life.
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PROOFS OF
AN ENRICHING EXPERIENCE.

Announcing the 60 winners of the Mazda Photo Contest "89,

There's a kot to be said for owting a Mazda And once o vesr we encournge Mezds owners to
gAy it in photographa. This venr's pictures again speak of fun and adventure, snd the truth is,
Mazxdas improve the quality of life wherever thy are found

Congratulatons and money go to our contest winners. Congratulstions, in fuct, are due
every contestant. Hecause whitle many of vou may not have been rewarded linancially,
your photos suggest enmichrment of other Kinds

f
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FUKTHER FROOFS ARE WELCOME

Announcing the Mazda Phote Contest 90,
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A Change of Fortunes
on the River Nile
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clectrisity and suter (o Egypt for years
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Durable Vovager 2
Flies on Toward Neptune

uyager L, which beamed Bick b
tutes of Ulrapus i 1986, & on &
aevw mmsAon; 8 close cocounter

with MNepiune next Aopust, Selentesis
at the Jel Propubsion Laboralory in
FPasickena L Al g
their Tirst pond look pt that planet, 2.5
hillbon miles from the sum
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culate the best exposures for the 1989
potirait wih]
make course oorrechon o puss close
oy Neptune and s moun. Because the
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Rethinking the Big Bang:
Mavbe It Didn’t Happen
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veerse bogan with a bhig hang be-
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| e enlire CNpPrEsLsedd
ey small, dense concen-
frafion of matter called | '-'.rlg'll.lrll.'-
Al the inxtant of the big bang. the sin
sploded outwand moan Jd1 of

Ny eEe=l. ™cle

ditarns




Oe)vide eVl EveN IN THE CORNERS.

ports vol In a position of control
omiortable. Even the combart
switches you “read” with vour
control with vour eves on the road

T ML | I':|'rlli LFE A 1I'|I_'_ TLULY

7 MERCURY

Wiere ComMrort AND ConTROL ARE DN




Gingivitis prevention

that gets to

the root of the problem.

Lats of products claim i e
dizce the threat of gingivitis, an early
form of pum disesse, But when it
comes b fighting the plague that
cateses ringivitis nothing surpasses
the dleaning action of the Interplak®
Home Plague Removal Instroment

Because the Intemplak instru
merit cleans deep between teeth and
under the pumline, whiere gingi
VIS SLAMS

Reduce the plague and
reduoce IJF;l risk.

its ascentific fact that if the
nkaque on vour teeth fsn 1 removed
daily, it can lead w early gum dis
ease and tooth decay Ard inde
pendent clinical studies show that
the Interplak instrument cleans
teeth ety plague-ires, and reduces
pingivitis to improve the health of
VENLLT JELETTRS

Dur patented design is
a stroke of genius.

The Interplak insmument
Hterally cleans cincles amound ardd
rary brushing
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ey Ol bristles tha
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et st snd e e e thelr CPECTiON
th imies 2 seconid b SCour Wi
plague and stimukae your gums
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tion, thie bristles extend fully, 1o
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nctually reach smder the pumline
Yo 11 beel the differencoe immediateh
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vl vomer mouth will seem nesh as
can he,
“ew wisdom in caring
for your teeth.
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thie cotntry teme endorsed the bene-
tits of the Interplak instromert
ind they ve recommended it 10
their patlents

IS5 easy o ouse, cordless, and
it recharges itsedf every time vou
olace it back in i= stand. Yoo cin
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weads for the whole Eimmls

Mgk waar o'wn deTl-
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O for more information i
andd 3 retpier e vou,
call 1oll-free 1-800-
544-3536, and ask for
Operator 129, In
Coroacka call 1-500
So4-13h _
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Prairie Preservation:
Cvood News, Bad News
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It"s firally hera. A vehicle that ofters exceptiona

sersatility and family room without compromising The available
styte and performance: the all-new Mazda MPV o l....,_=-=f.;.:|
The seven-passenger room of a wagon. =15 YOU Narmess
MPV features available seating for up to seven with Ihat power |
'._L'|-.._.'1-="‘: that recline !_.' i et o f 0 forwar any number of
to create amoie room for carrying cargo. And crea-  uses, Additionally, MPY pertormance IS Dacked oy
ture comforts abound in 3 tastefully appointed A .----n*r’-'—'.'1-'f"¢--;~:- E:r.'a-r-'--.'.-"ﬂl'-':-'__-'_-_ rmile “burmpe
ntenor dedicated o luxury and convenence ’._.i--;--r. er” warranty —fhe pest in its class

The versatility of a van. el new Mazda WPV, s *'-"":’*".""'"
In MPV you |l Tind genemnus dimensions 10F Carg LY, “'-'-' satility and fur-to-drive performance may
fervery | iggaee to lumber And the rear side door e :!-'l. Ay I :- _|F| OO | |. :_.|Trr .- I"-'|__i.‘-_.:_|_:'l'|_|:_.|_:-.| e
sasilv handled—it swi gs out CHL IS LwWial YOud eXpectin & Vidida

For more information about the al
MW ';'r:ja MPY call toll-free:

. B00-424-0202 ext. /27

rather than sliding for opening
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N OUR HDLOGRAPHIC COVER an clegant crvs-
tal earth shatters after being hit by a bullet
True, human destruction of the real planet

moves slower than a bullet, but unless we change
our ways, the result will be just 4s shattering

Our language already resounds with worrisoms
phrases: ozone holes, greenhouse effect, global
warming, solid waste, pesticide poisoning, ex-
tinct species; acid rain—all bad news for mother
earth, in its own way as fragile as the finest crvs-
tal, If present population and pollution trends
continue, the coming decades will see millions
more acres of agricultural land scorched 1nto
worthless desert, and on an overhéated earth fce
caps will melt, raising sea levels and inundating
cities and shorelines. With added billions of peo-
ple struggling to survive, poverty and starvation
inevitably will provoke massive political anrest

|| and violence. Faced with an environmental apoc-
- alvpse, we must and we will change our destruc-
— -—--—'l tive patterns. But when/

Must we —like alcoholics and drug addicts—
reach bottom before we turn back? Where are the
Muirs and the Powells of today to léead us toa
maore enlightened use of the earth? Environmen-
talists who have been sounding alarms are
scorned as impractical radicals and ridiculed
as tree huggers. Most political rhetoric now
acknowledges the problems — but it 1s still devoid
of courageous =olutions

Four decades ago President Roosevelt pooled
scientific talent to produce the first atom bomb in
37 months, Why haven't we already looked be-
yvond nuclear disarmament to muster the world’s
top talent to achieve fusion power within this cen-
tury ¢ With fusion we could slow the burning of
fassil fuels —a horrible waste of chemicals too
vitluable to be sent up in smoke and turned into
acid rain and a warming laver of carbon dioxide
Petrochemicals that took millions of vears to cre-
ate are being depleted in a blink in the life of the
planet. And like the thousands of species that be-
come extinet each vear, when the fossi] fuel is

H:H'Fﬂ TR
St Sliw, FRamonars Nokes gone, it's gone forever. '
A quarter of & century ago President Kennedy
M excited the nation and the world with the impossi-
_ ble dream of landing a man on the maon within
' the decade. Today zimply cleaning the ar we

breathe presents a tougher and more urgent goal,

N T but where are the people who sav " make no small
plans” —and mean it?
m As we close our centennial vear with this 1ssue
devoted to the environment, we can hope that the

graphic and technical exciternent of our cover
and the nrticles that follow inspire just one leader
to oreate a Y giant leap for the environment.”
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Key 1088

YEAR TO REMEMBER. |U8S8
has beven our centennial, and
:l.'l.'JLI LNl Sy hl;I'l.Jr' e
celebrated it with this kev. We
relived the Society’s past and
the era in which we grew. We
honored Australin’s birentennial
ane] devoted the lnst thoee issues to
peophng of the earth, the zeal for
exploration, and stewardship of
the planet
HIN-MONTH INDEXES ARE FRHEE
upon reqjuest. The January-[une
index (Vol. 173) s available now;
July-Becember (Vaol. 174) will be
ready in Janoary. Wnte to
National Geographic Society,
Washinton, 1. O 20034

.
el
e §
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JANLARY

1838 Introductory Address bn
Presicdent Hubbarrl 2

Those Electnifving 1880 &
The Society's Trustees 38
DHscovermnpe America 44
Polund: The Hope

lhat MNever Dies 80
Cralapagos Wildlife 122

Man in the Galipagos 1446

FrEBELUARY
Australin |58
Portraits of the Larnd
Chald of Condwana
Austrain at 200 151
[he Australians 212
Clhabdren of the First Fleet

sydney '« Changing Face 246

157
171

EER

Uhe First Austrahane 264
Living in Two Worlds 2401
Muap. Australii
MARCH

China Passage by ol 266

APRIL

Lrhosts of War in the Pacifie 424
Wreck of the Coolidge 458
Upanda 468

Texns in Bloom 493
Willidflowers Across America 300

Fharaoh's Funeral Bark 513
Riddle of the Pyramid Boats 534

MoAY

Wool —Fabne of History 5532
India's Unprechetable Kerala 592
supernova—Death of a Star 618
The Perstan Gulf 045

Fleas: The Lethal Leapers 672

JUNE

The Eternal Errascans
Palice 7444

Ellesmere Island 750

Lriintemala
A Fragile Demncrncy 768

Yorkiown =hipwreck 5042

L oedacunths, The Fish
That Time Forgot 824

Map: Making of Amerca:

By

AUGLUST

Maddagasrar's Lemurs 132
Annapolis: Camelot on the Bay
Triumph of Daedalys 191
Hemmeton, Moo and Myth
The South Rorenns
hvongin, Where Korea Began

SEPTEMBER

Within the Yellow Border 270

Thiree Men Who Made the
Mogazine I87

Cirentest Job in the World® 317

Cxdy==evs The Art of Photography
at MNational Geopraphic 322

spoofing the Geographie 353

Alexander Grabham Hell 358

Did Peary Reach the Poler 387

De=ceralants of the Expeditions 414

New Histonical Atlas 430

DCTOBER

Where Did We Come From? 434
search for Modern Humans 438
An fce Age Ancestor? 478
Treasures of Lascaux Cave 48]
Clovis Cache Found 500

Atr Bradpe to Sthenia 504

DHscovemning the New World's
Richest Unlooted Tomb 510

leonography of the Moche 5351
The Afrikaners 556
Hmong in America 586

162

20X}
£33

258

MNODOVEMBER

Exploring Cradle Earth 612
The Mighty Himalava 624
Heavy Hands on the Land 633
Mapping Mount Everest 653
Honey Hunters of Nepal 660

Long Journey of the
Brahmaputra 672

Dhown the Cavman Wall 712
Mission to Mars 733
Mag: Mount Evercet/Himalava

DECEMBER

Will We Mend Our Earth? 766

Riomidinia: Brazil's Impeciled
Ruin Forest 773

Uroeu-Way-Wan Indians 800

MGy Education Foundation 32904 Tidewnter and Environs - e
Forgotten Century; Between ' : ' Chibetly Conserving Nature 818
Columbes and Jamestown 330 JULY Caribou— Majestic Wanderers 846
Hello Anchorge, Atlantn on the Rise 3 CH] m the Wildernes= 838
Good-Bye Dream 564 Earthauake nt Kouron 30 Whales: An Em of Discovery 872
The Falkland Tslunds— Chile: Acts of Faith 54 New World Map 910
Life After _lhlh War 360 When the Moors Ruled Spain 86 Population, Plenty, and Poverty 014
Falldand= Wildlife 413 What's Killing the Palm Trees? 120 Map: World/Endangered Earth
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L ncler 1000 Remanin.

[ni the age ol the dino-
saur, the carth lost a s ||:;|I.'
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Marauder ants -
the large and
the small of it

[TLESS
towering over a diminutivi
Jack, an ant quesn dwarfs 4
uny worker. Both, amazingly

wre from the same t

species, Pheidologeton silenns

| 1 I #u ™M - F -
Exhibiting a trait known ns

- | T E— e : . e =i
PLOEVINIOT OIS, (LS SPeECies AN

the closely related] murauder and

P, divering) have evolved with
different phyvsical castes, sach
specializing in il st

‘H:II"-l Of T Wi '!-..I'r'
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left, are just three '
miillimeters long

s tenth of an inchj
somi are intermaediate
size workers called medins
et m fow mre lerociou
looking majors, arted witl
sirony mandibiles. 1 he larpest
asto 15 the queen seen here Her
i |-|". welteht can be a thousand
times that «

|

The gueen plavs a privileged

i i TELRNRLNY

ale in the all-female ant sociaty

i i
=he nlone

is lertile: miaies 2x1sl

only to fertilize her, then they

micnl Asian

dlbe. Adl e

are her daygehters

witkers in her realm
who Teed] anad
tenicl hier and her egees con-

e

Lt wcasionally spawns

new gueens, who tly off to mate
and start new colonkes

w .
(AT
II I —

Marauder ants forage fo
nan oreanized svetem that

Manoleot

1 hey carelully

would have enviced
onstruct runk
tradls up lo Lhree
This s the artery
all foodd ows Lo

From these traile

chlimetlers (an
inch wide
throueh which
Live st LEfs
ol Lol=ands ol anls :|r-:r\'-'|- |||.:.

in columne that can expand into
fun-shnped ralding parties up to
iour meters across, helr prey
pOrts, centipedes, even [togs
werwholmed bv sheer num-

bers and are crushed between Lthe
owieriul mandibiles

mosty sevils,

|."-" I.rli II T rI-II.I- 'Jil_'l:

gn trunk trols as
{00 meters),
scientist Mark W. Moffett
August 1986
NATIONAL GEOGRAFHI
Thousands of individuals
seemed 1o merge into a single
hmamic pattern. It was as if all
the ants had united to form one
great hving creature Then
this vision would dissalve, and
the individunls would reappear,
their Inbors finely coordinated,

the different castes intricateiv
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After all the hoopla and hurrahs, -
America still needs a new policy

to cut dependence on foreign oil.

ow that the election is

over, we need a new
national energy policy to
encourage the
development of proven
alternatives to foreign oil,
alternatives such as
nuclear energy. A sudden
oil embargo today would

devastate our economy and
threaten our nation:l

security.

AMCrica is uaing more and more
forcign oil. We will soon be
importing ncarly 50 percent of
all the ofl we use

We need a balanced national
encrey policy thar will stimulate
the use of alternatives w the
growing threat of foreign oil.
These dlternatives must cnable
America 10 usc cnergy more
cfficiently, invigorate our
eConomic growth, supply our
growing clectricity necds,
profiect our environment, and
reduce our dangerous
dependence on foreign ofl

e RS T

Nuclear Energy Cuts
il Imporis

Nuclear energy plavs a major
rode in meeting all the
redjuirements of a balanced
cncrgy policy. By making
electricity with nuclear encrgy
instead of oil, America’s W9
nuclear power plants have
already saved over 3 hillion
barrels of ail and over $100)
billion i foreign oil pavments.
The savings will continoe over

the life of these plants. And new

nuclear plants can supply the
electricity our cconomy necds
o grome—il we develop a new
ETETEY pohicy

New Policy Needed

National issues reguire 3
national policy. But America's
current encrgy policy is oficn
decided on a short-term,
state-by-state, case-by-case basis
This inconsistent approach and
regulatory uncertaingies uat the

federal, state amd local levels
make it difficalt wo plin and
imvest in proven long-term
CIETEY sources, We must solve
those problems. Countries like
Japan and France already pursue
4 long-term nationa] energy
policy of decreased depen dence
on foredgn ofl through the
development of alternatives like
nuchear enengy, America shoald
ddov it 1o

Moy that the confetti has
been thrown, the winners have
been cheered, and the elections
are over, it's time for America o
carry out 4 rational policy that
puts our energy destiny back in
our own hands,

For a free Dookiet on enerey
tndependence, wirtke fo e LS
Concil for Energy Awareness,
PO, Box 66, Deprt. PCOY
Werstringion, £3.C. 255, Please
afio 2-1 weeks for delivery

Information about energy

America can count on
DS COENCTL FOR FNEHGY AWARENESS



On Assignment

GREAT BONUS of bemng o
Lreographic photographer
1= Lhe apportumity to spe-

ctalize 1n subjects for lomg per-
ods of time. During myv 24 years
iy gtaff 1've traveled with Gyp
q1es, studied human cells, and
ridden China's railroads (March
1GRR). Recentlv 1 helped Editor
Bill Garrett realize his iwden for
this month s symbolic cover
His supeestion: Record a crvstal
loshwe a5 it breaks, shattering so
continents are still recogmzahle

Froduve the imaoe s a doubile
hologram of the globe before
i after destruction. The
LEOGRAFHIC had already pub-
lished single-image holographi
covers (March 1984 and
November 1985

Joining & team of scientifc
wizarde from American Bank
Note Holographics, Inc., |
tegnn my tests, flling two note-
books with a photographic rec
ord. To zet the shattering effic
without pulverniming the globe, 1
considered the effects of explo
sives: sound waves, freezng, and
hest on inexpensive glass balls
before selecting a nvlon-clad pel-
let shot from a target nir pstol
For a powerlul light source wies
used a pulsed laser that worked
like astrobe with o pulse duration
of seven-bilhonths of 8 woond ml
ten pulses per second. All action

haul to synchronize with that
burst of hght

LIn a desktop computer 1 pro
grammed variables such as the
globe’s size and pellet welocity to
s¢t four ttmers designed by my
son Greg. Timer | dropped the
globe g timer & Ared the pistol
Tmer 3 opened the Inser's chut
tér. closed by number 4. The
laser light was separated mto an
nbiject beam that bounced off
the glabe onto A glives plate, and
a reference beasm that passed
directly to the plate. The pattern
af these two wave fronts of hght
fortmed a 3-D hologriam of the
breaking globe. Another holo-
gram was made of a whole
giobe, and the two images were
mereed to create the “action”
aten on the cover

— BRUCE DALE




Westill think
there's a lot to be said
for small talk.

You get more
out of every long
distance call
on AT&T

W e Vol e jusd
: .J'-‘_' checking mowith the lolks
back homee, or checking up
Ci1 A Pusiess deal, Alsl
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El Dorado:
4 golden
King on a
golden rat

umots of riches lured the
Spanish conguistadores to
penetrate South America in
the 16th century, and riches
they found. But the most storied
prize remained the most elusive:
the kingdom of El Dorado, “the
@lded man
indwn levend told of a sacred
Inke and a golden kine. Anoint-
o with resin and dusted with
pure powdered gold, he would
rafl to the lake's center to hurl
gold and emeralds into
the water ns gifts
M tothe gods
A A mitiual bath
comploted his
affernngs

raft in this cast-
rold statue—
published in

the September

' ’5; 1683 NATIONAL

GEOGRATHIC
seem o portray the

ceremony of El Dorado, Found
il the central highlande of Co-
lombia in 1968, this fwnge, or
votive offering, was crafted by
the Muigea Indians. Only 18,3
centimeters {7 inches) long. 1t
displays exquisite detad] from the
kine's high headdress to the tins
lashings of the reed raft. Crafts-
men usedd lost-wax casting to

The men on a

form separmte parts of the grouap
ing, even the fine twining wire
of the king’s nose ormament
Long before Spaniards ar
pved, Muisca goldsmiths were
miking tunjos depicting mamy
a=pects of Indian life, generally
as single figures; 8 shaman, a
cora-leaf chewer, 3 mother cra-
dling her child. One tunjo repre-
sents a proud warrior, has club
in one hand, A severed head in
the other. The golden maft 13 an
unusually elaborate example
The Spamards imagined the
land of El Dorado as a place of
indescribable wealth, yet the
Muisca had no local source for
gold, They mmported all they
had {rom neighboring tribes in
exchange for salt and emeralds
And their craftismen learned to
conserve. They developed a
copper-and-gold alloy and wsed
a distinctive (lat stvie far
their tunjos. Both techningues
stretched their supply
Today the golden King 1=
displaved at the Museo del
LIro in Bogotih, Colombia
“The Spamards
™ sontihi
gl and
spices,"” an
offyceal
tialed s,

“but when they
suw the gold ornaments,
they forgot about the spices. ™
Though Europeans wrested
thousands of gold relics from
Lheir owners and melted them
down for shipment home, they
never forgot El Dorado, Tales of
the ceremany persisted for cen-
turies, centering on Lake Guata-
VILE THEAT E"JEUU% Guntnvita was
partially dramned. Giold was found,
but nio greal cachez o match the
fabled wealth of the legend



1AKE ARIDE
IN THE
GREAT INDOORS.

Just climb aboard the 1989 Tovota
Camry, sit back and enjoy the ride
Everywhere vou look. beauty abounds
from the richly appointed dashboard
down to the super-plush seating and car-
peting. And for a truly spectacular view
Check oul the vast amount of open space
Or better vet. 2o test ride the great indoors
for yourself, and discover beauty, everlasting

4 36-month 36000-mile basic new vehi-
cle limited warranty with no deductible and
no transfer fee applies to all components other
than normal wear and maintenance items

Call I-300-CO-TOYOTA for more information
and the location ol vour nearest dealer Get
More From Lite. . Buckle Up!

TOYOTA QUALITY

WHO COULD ASK FOR ANY THING MORE!
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Miracle of the Forest

When you walk into a Nahonal Forest, you really believe
you e the first person who$s ever been here. Funny thing is,
yvou e not.

These forests have been used tor over one hundred vears,
From this timber stand, settlers used wood to build their
homes. And ties were cut for the railroad. Hard to believe,
isn't it. But thats the Miracle of the Forest. With caretul
management these forests have renewed themselves, year
atter year providing us with all kinds of benehts. And that’s
why we call them, “Forever Forests?

Come see tor vourselt! And get involved HORESTS HOR

with the new “Forests For Us” program
and tell people all about the Miracle of
the Forest.

For more information, write:
Forests For Us, PO. Box 2000, N
Washington, DC 20013 R
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