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From the Editor

NOAH HAD IT EASY. He
just held the ark’s door
while the animals came

to him. Nowadays we

have to go looking for

new life-forms—and
in the strangest places.
Researchers on the
Johnson-Sea-Link (right)
found a new type of
mussel in the Gulf of
Mexico, The mussels are
nourished by bacteria
that in turn live on e FORATEAN SR
methane from undersea oil fields. Each year brings similar reports from scien-
tists—including researchers supported by our Committee for Research and
Exploration—discovering previously unknown life-forms from the seafloor
to the rain forest canopy. Biodiversity, the rich variety of life on Earth, is
explored in this month’s magazine and map supplement. In fact, any issue
Irom 110 years of National GEoGrAPHIC might qualify as an ode to life’s
often unexpected appearances.

And what about the heavens? We now suspect that one of Jupiter's moons
is a virtual ocean planet, and it appears that a second moon has liquid water
too, As scientists discover life in Earth’s harshest environments, they may be
conducting a dress rehearsal for similar revelations in the Jovian neighborhood.
The biologists who plumb the oceans, march through jungles, and dream of life
beyond Earth are modern-day Noahs, And the passenger manifest on our ark
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15 getting longer all the time.










What else will we find in what William Shakespeare
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B Crippled ark, this island in the Panama Canal was once a hilltop in a vast forest. As the planet’s remaining
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"Diversity at its utmost,” says hiologist

Tarry Eradin of the humbile beetle. Scien
LIr et
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B A scarlet banksia blooms like fireworks in Australia’s southwest. Not all biodiversity h
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A hummingbind picks up more than nectar at o flowar in Costa Rica's Maonteverde Cloud Forast

Presarve. Pinhole-gsize mites hiva in the blossom. When the plant’s last florets bloom, mites wait

for @ bird's Gill to enter, than climb on and sprint (o the bird's nostrl at cheetah-like speeg—12

.

itferent species of wimals and plants, While  Knosw how miany species there are, and we stil
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DINA—Ihe Dasic butlding block of hie—has  lorests o the deserts ol Aostralia to the hot
Fokey, UH O ERose rianny SIS vhether 1N Heame cracks in the bottom ol the seas: This
W, or 10 mibon—biologists have described great diversity sustins human life, maintain
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body lengths per second. The stowaways cling till they smell the familiar perdume of a new host

plant, then deplane. Each plant species visited by hummars shelters a different mite. Many or

gamisms share hidden links with others; when a species dwindles, partnors and parasites suffer
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wonderful, hfe-chungimg  discoveries.  For

INSLINCeE, some of theée most ellecthive Ginoer

IrETmMents Commi

noa plant rom Madagascar decades ago, and

fromy a chemica] discovered

v omiicrobe harvested from Yellowstane™ Rt

springs has provided the perfect enzyvime for
mass-producing DNA, leading to 1odav's boom
i :_:Ir.""|1.'|:'-. rescarch, A wild species 0ol maree
promises to reinvigorate cormn crops. The natu
ral world thus stretches belore scientists such
L1F}

as Erwin like the uncharted ses of old, and
rescarchers puzsle over what they know and
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RWIN'S NEW LAND 15 that of the upper
canopy, the limbs and leaves that rise
a hundred feet and maore above the
tropical lorest Hoor. He started collect-
ing ivsects i this special habitat 25 years ago in
a Panamanmian ram forest, and what he foand
when hus team released their colummns of fiog s
still staggering: some 1,200 different species of
becties alone.
'hat translates to 42,00 different 1nseci
"bErwin tells me

ir'IIrH'II H-III-I.II'.'I. rsily ofil-

spectes per hectare | 2.5 acres|
liter that day at the

ton. " Here we re hinding even higher numbers

suggesting af least 60,000 per hectire,” he con
Hinues, opening one ol the colleching botiles
trom today's catch and pourimg its contents
it a white enameled tray,

Piled together i o pool of alcohal i

witliantly colored grasshoppers, leathoppers,
dragontlies, beetles of every size and hoe, from
species no bigger than my Lttle fingernail tha
'-]IEIII.' 15 I.I II1.II.|L' llf":il.|lji-.:. !_'|I|-.|: Lid l:ll.hl._'l"- LI
to four inches in length, which are black and
protesquely armed with horms ond spikes.
Floating beside them are mantises and ants,
mites, bees, and spaclers. " Now, theres bio
diversity for vou, and that’s just from one
codumn of torest,” he says, handing me a pair
pick through it |
dare you to hnd any itwo individuals of the

(O TWeders, Ll -Ii:l':.'-.l'|.|

SIITIC. SPeCies

Lently, I use Ihe tweezers to nudge apart this
wel mass, On top hie the RHINT Insects: praving
matntises and walking sticks; a latydid, with s
like leaves that

g caterpallar has munched; a hebicopter dam-
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selfly with bright daubs of vellow ar the end o
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tes. Beneath them are tiny weevils, like hits of
black obsidusn with ocher vel

oW legs; an inch
long, yvellow-green grasshopper, its red and
-0t look
of & Chevy lowrider; and a fat caterpiliar with

black stripes giving it the racy, tricke



the red-and-cream mottling of a2 chunk of

avate. 1 lift L1} what looks like a np ol ey
orange plastic—only the black, bulging eves
tell me it must be an msect.

Oh, that's one of the ET s, cxplains Palblo
Arauo, Erwin's chiefl assistant. "It's a lead
hopper mymph, but it 15 trving to look
ke somethung never seen on Barth o ool
the birds.

Erwin picks out a reddisn brown scarab
eetle and places it under @ microscope, ™ Look
here. You can see the mites on its back, and
others under its wings.” Each s a different
species lving in a special habitat, one so0 small
that Erwin calls 1t a nanohabitat. Forther, each
ol these muites, as well as nearly all the insect

from this single column of forest, are very
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likely new to science, "We're the first people
|

I s8¢ miost ol Lhesd MSeLls Erwin savs

i
because they hive in the forest’s UPPeT CATI
and we re uswally lomited to what we see at ey
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pouator, m about 1,500 acres, sclientists have
counted 3,000 species of plapts, 53 pecics ol
virds. nearly BO species ol bats. and 11 species
i
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of primates. There are jJavuars and other wild
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nected, savs Erwin. ™ But we really don't unger

stand how these connections wuork
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b e savs. selbine a sedded test tube m bont

af me. "Or o understand what maintams i
[hat's why HRaimey. an intense, dark-hatred
man m s 3s, has turned W bactera. He
uses a common  bacterium,  Fsendomona

1
Huoreseerns, which thrves 1n the sol as well as

B A drawerful of Costa Rican insecis

hints at diversity's source: the splen-

did variety of ways to make a living—

in this case, the art of camouflage.
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L F"Iull'l[-'h o grow a rain lorest i atuee.

Four daye befure my arrival Rainey had
placed a single bacterium in the vial along with
a nourishing glycerol-based broth. Within that
short period, the sole bacterium-—which, as
its name implies, s Huorescent, a brilliant vel-
low—had quickly diversified into a range of
new lorms in the test tube’s difterent habitats.
These vary by oxygen level, with more ol the
gas at the surface and less m the bottom. Some
types had made a mat on the surface of the
nutrient solution; others had evolved a mucus-
like quality that enabled them to wrow like
a bathtob ning around the tube’s inner rim;
while others made a home on the very bottom.
"It you tried to count all the different types,
yot'd be hamboozled.)” savs Rainey, Yet as dif-
ferent as they look, they've all come. about
because of two factors: ecological opportunity
and competition,

“They've alwavs been thought 1o be vssen-
tial to modiversity, but no one had ever tested
the idea before,” says Rainey. At times in the dis-
tant past, for example 540 million years ago at
the start of the Cambrian period, the world was
almost as empty as one of Rainey's starter test
tubes. But the few orms of life that did inbabit
the Barth’s seas exploded virtually oviernight
into new species that soon inhabited every
nook and crinny of the globe. " That happened
because there were o many ll-il'li.'J'l.:l.'l.I[.'l'l.L"'I.I Chnyil-
ronments and mtense competition between
tormsof life,” says Rainey. On a far smaller scale
Ramey's test tube ofters the same opportunities
to the bacterium—which it sewzes instantly,

“That was what astonished me, how quickly
these many ftorms appear” But that diversity
can also be lost in an instant: Shaking the test
tubre destrovs its mmx of habitats—and the var-
ied forms of bacteria, “It's the variety of envi
ronments—the surface of the broth, the vial's
edee, and the bottom—rthat maintains  the
diversity,” notes Rainey, "And that's true for the
biodiversity of the natural workd as well”

OTANISTS HAVE LONG MARVELED at the
variety of plants packed along the
southwestern edge of the tip of Alrica.
Proteas, leathery-lIeaved shrubs with
liwwers the size of soup bowls, heatherlike eri-
cas, irises, orchids, and succalents all vie for a
place i the sun.
To explain how this mosaic of greenery

THY VARIETY OF LIVE

has come about, bitamsts John Manning and
Feter Goldblant lead the way through low
clumps of stiff, spiky-leaved plants that cover
the sandstone, shale, and hmestone sotls of
South Africa’s cape region. Although much of
the flora looks alike-—twigoy shrubs with tiny,
dark green leaves—the botamists note that
almost every plant we stop 1o inspect 5 a dis-
tinct species from a different genus and family.
Indeed, the plants that make up the fynbos,
as this unigue type-of vegetation is collectively
known, are among the most diverse 1o the
world. Because botanists find new species here
every year, that tally of diversity keeps growing,

The capes 35000 square miles harbor
pearly 9,000 species of plants; Califorma, four
times that size, is home to only 5,500, 1t's those
Kinds ol discrepancies that scientists like Man
ning and Goldblatt are trying to understand
Why in some parts of the world, such as the
cape and the Ecuadorian riain forest, is there
such an exuberance ol hife?

"The cape is extra rich for & temperate
zone,” says Goldblatt, a vesearcher with a sunny
disposition from the Missouri Botanical Gar-
den who spends several months each vear
studying the area’s fynbos in an attempt o
answer that question, " Usually vou associate
this kind of diversity with the wet tropics: Here
wie think it comes about because of the numer-
ous microlabitats we have,” he says, citing the
vanety of soils, the sudden nse in elevation
from coastal plain to mountaintop, the var-
able raimnfall, and sporadic fres. In short, the
tynbos—like the Ecuadoran rain forest—s
Ramney's test tube writ large.

But theres another element at play; the
plants’ pollinators, which can act to keep spe-
ctes apitrt and to help form new ones. Consider
the cape’s long-tongued flies, savs Manning,
A dapper botanist from Cape Town's Kirsten-
bosch National Botanic Garden, Mannming s
collaborating with Goldblant on a study of
these curious insects and their tight relation-
ships with certam flowers, In his ofbcoe at the
garden, Manning brings out two display boxes
with dozens of long - tongued flies pinned and
labeled in neat rows. They vary from about a
guarter mnch to an inch in length and with their
wide, transparent wings look more like bees
than Hies. As their name suggests, these tlies
proboscises are long, in some cases a god two
o three inches i length. And because the Hies
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With the profile of a dinosaur and the texture of & rose bush, a thorny devil in Alice Springs
Desert Park looks like trouble, but this slow-moving, six-inch lizard eats only ants. When alarmed,
it tucks its head betweean its legs and offars the lump on its neck—a Talse head—to predators.

cannol retract them or cotl them up neatly as
a butterfly does, their proboscises stretch out in
front all the time like black plano wires.

“There are same long-tongued Mies in India
and Califernia,” says Manning, “but nowhere
else do vou find this kind of diversity” Tt
shows, he adds, how diversity in one group
af organisms—ithe flora—can promote diver-
sity in another group, and vice versa.

"There are certain irises, geraniums, and
orchids whose reproduction wholly depends
on one species of long-tongoed fly,” explans
Manning. It happens to be the fly with the
longest proboscis of all, Moegistorfnynchus lon.
grrostris, whose genus name translites appro-
priatedy to ‘want-nosed v) The orchids. irises,
and gerantums that signal to it all bear flowers
with strikingly similar colors and structures—
small cream- o salmon-colored petals poised
on narrow, long tubes that hold a pool of nec-
tar at their base—even though these plants are
not closely related. To make sure that the nght
pollen ends up on the right flower, cach species
deposits its pollén in o different place on the
thv's body, In some species the Howers” anthers
brush the underside of the fv: in others the
anthers touch the Hy's head or sweep the back
of the flv's thorax and abdomen.

“We think the fly has stimulsted the evolu-
tion of these flower types,” savs Manning, And
singe some of the Aowers can be pollinated
only by M. longirostris (no other insect has a
proboscis long enough to reach the rich nec-
tar), the tly must be considered a “kevstone
species,” Manming adds, In other words, with-
out this particular fly these plants would
become extinct, altering their overall ecosys-
temn in unforeseen ways. And with them, too,
would go the delightful sight of a fly hovermg
above a blossom, searching for a drink of nec-
tar with its impossibly long tongue.

's BECAUSE of that all-too-real threat of
extinction that many ologists are racing
to understand the world’s biodiversity,
Already in many parts of the globe, from
southern California to the Atlantic coast of
Braril, habitats have been so altered that what

il g

1% left is bur a shadow of what once was.
“That's true here too,” says Chrs Dickman, an
ccologist at the University of Svdney in Aus-
tralia. who's studying the small marsupials,
rodents, and lizards ol one ol his country’s
most remote regions: the Simpson Desert,
which lies almost in the middle of this island
continent.

“There used to be bettongs, bilbies, and han-
chcoots out here,” says Dickman, hsting soime
of the stranger medivm-size marsupials. We're
walkimg up a brick red sand dune in the bright
morning sun, dodging the needle-sharp clumps
of spiky spinifex to reach the traps Dickmin
had opened the night before. "One of the
Aboriginal station hands remembers citing
bilby as a kid,” he adds. Although not exting
i Austriha, these creatures have vanished —
protably forever—rom the Simpson, larpely
because of the mtroduction of foxes and cits,
animals not mative to this land. "50 while | can
unravel the present ecosystem Lo some extent,
we'll never know how different it was here in
the past. Those marsupials are the ghosts of
communities pase.”

Yot even without them the Simpson boasts
an astonishing diversity of life, particularly
for such a harsh, arid land. "That's why I'm
out here,” savs the biue-eyvied Dickman, who,
although an Enghshman by birth, finds the
desert and its specialized creatures so appeal-
ing that he ventures here as often as he can.

“We've got six species of rodents, eight small
marsupials; four frogs, and 47 lizards here.
Now, how can an environiment that's so poor
in evident resources be so good in its variety
ol species? I | could crack that one, I'd be
i long ways toward explaning diversity any-
where.” He gives a quick smile, then kneels
in the sand next w an aluminum mesh fence
about six inches rall. It's stretched a few feet
below the ridge of the dune and runs along
the sand for some vards, In the center lies
the pit trap: a plastic pipe that's buried up 10
itd rim. The small mammals and lizards that
Dickman studies can’t cross the fence, and if
they run along next to it, they eventually fall
intor the pat.
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Defenseless natives, lobelias and greenswords flounsh in Maui's Puu Kukui Watershed
preserve, where they're protected from introduced pigs, goats, and deer. Hawaii's plants evolved
in the absence of Indigenous browsing mammals and therefare bear no thorns or toxins.

never on top, Other mousy-looking. miarsu-
pials, ningaus ("little wild hairy people”™ in
Aborniginal folklore) and dunnmarts, turn up in
all the traps, from the bottom to the top of the
dunes, as long as a dump of protective spini-
fex is pearby. Planigales, with a distinctively
flattened head, prefer the swales between the
dunes and cracks in the soil, where they
squeeze along brocimg themselves with their
feet ot to the sides like climbers in a crevasse,
Similarly, Dickman hnds the central netted
dragon, a heard with dark Spiderman-like
markings covering its red-brown scales, more
aften in open areas, while the military dragon,
which has gray spotls on its back and black,
white, and yellow stripes along its sides, lives in
and under the spinafex clumps.

You never find all 47 species of lizards
living on one dune at the same time,” says
Dickmuan. " They come and go from year to year
depending on the conditions—how much
vegetation there is, how much rain there's
breen, Same with the mammals. It's what mokes
answering that question—how do you explain
the diversity—so tricky.” All the elements are
s0 variable, “I'm looking for a pattern,” Dick-
man adds, “something that might explain the
turnover.” It may be that the constant shuffling
of species, soane increasing with the ramfall,
for example, and others disappearing, helps
keep the overall variety high, he says. “Butit's a
puzzle. That's why 'm out here; 'm looking
tor a way to fit the pieces together.”

et i, Y5, That's certainly one of the hig

questions we have about the life

around us,” says Edward (), Wilson,

the Harvard biologist wha's credited
with, among other thmgs, popularizing the
term “hiodiversity” We're sitting in the shade
of a remmnant rain forest on—of all places—the
island of Barbados, where Wilson's come to
collect ants, recording, 8 he's done for some 50
years, more details about the Earth's diversity
of life. "1t just shows vou how little we know
about these fantastic creatures we share the
Earth with,” savs Wilson. "We don't know how
many thete are, or what kinds of things—new

ah

medicines or chemmcals—thiey have wo offer. It's
like a library of unread books, and we haven't
even finished the first chaprer. And the great
tragedy—more so lor our grandchildren, who
| think are going to be (how should 1 say
it?) really peeved at us—is that we're losing
the species around us before we can even turn
the next page. Too many are dying that don't
need to die”

But this all, gangly man, with a love and
enthusiasm for all living things, is an optimist
at heart. Only about 50 acres remain of this
sland’s onginal woods; but Wilson doesn't fret

over what has heen lost, Instead he takes heart
in what remains, “Most of this forest was
destroyed 300 vears ago. But why is this rem-
nant left; why is it protected?” he asks, lean-
ing torward, "Partly because they can’t grow
sugarcane where it's too hilly, but also because
some people here know it's a wonderful trea-
sire. They're brophiles: lovers of nature, |
don’t think that’s an exceptional trait; | think
humanity s biophilic. We love the creation
around us.”

Wilson turns back to his ant collecting,
sticking a trowel into a rotten piece of wood.
Ot scurry three diflerent species of ants, and
Wilson chuckles as he scoops them into col-
lecting vials, His lifelong study of ants has
wiven us a fresh understanding of the social
anmimuls, from bees o naked mole rats o
humans, just as other rescarchers’ analysis of
the yew tree has given us new drogs for com-
bating cancer.

High overbiead a wind blows through the
locust trees, rustling their pale green leaves
and rippling the fronds of the macaw palms.
Dappled light plays over the forest floor, and
somewhere in the distance a bird fills the air
with its tolling Gll. 1 walk deeper into this
little patch of woods and wonder at the wealth
of life around me, from Wilson's ants 1o the
soaring palms. Like the msect-rich rn forest
camopy and the Martian red desert of Aus-
tralia, this fragmented lorest is vet another
uncharted shore of hife. But even in its small

space | feel the pull of the unknown, the
call of mysteries to be unveiled.

MATIONAL GEOLRAPHIC, FEERLARY 1904


















Vilcabamba has been a big question mark in

&gl — ==
T LA WEING 1 i 1 s that car
SHETIFNYM A cavs Lanidi INRTTI R RS, ol
il i I Lativir 11 I.. L P Wi |
1 [}
ii |.|| i i 1513 | fla read 5D 090 o =0T
1§ " e I it ol Ewis | | |||'| o
tall. g =il 44 | t 1 1
| 3 1
11l il e the Py i fing RENRL:
et I mmer of [eht i what o
I 5
| | |l | ask, trying Lo imin
i | }
I | ||| i M 5 |1 || 'I|||I||| TLE d

v pmprick. You ll know it vou get 1
iids,  Tou l 72l o e that doesnt heal

it Emmon natl-mammal expert at
Srmuthsomman Institution, 1sn't one o dwell
I stich | ril 11 pOtteed @ Dat kit
L1 1l ready on b [
III |.|- T l || | ifl W i L LENT
TTIEIE | he calls o her two Peruvian o
leaeu TRRS 14 i H | | 7
FH | EETE e length ol et tl
! | | i 1ir | Ard I'¢ I|'|l
frarg A | o Hadl Lhe | re hall
li n il IS Wi ! 1551
ol et A1 1At at lea will b
! Pec ot | | 1 i
that muo L, and one perhaps that 11
115 1in] v IS | il | i niri L ne
L LN hal scientists call endem
Huntine for encein et Is, 1l
reptil r 1l ng i :
o 1 T | e e iy i
[2art s 1Ll e Dot g ol
v frosd the cadl-hieh m |

crshmaoniasis, They e i n, & Kapid

(eril EAIT | F' ) ovream :

L | CE T TERETE L1l Ll Y ! | P | i i 'l i |
Vilcabamba B 1Tig n sotth-central ™ ! Fliat  we e ROINE oo g .-_|-| : I vl
[§aid 1T Wil Lhey | ool S5 TTiAnn, [1HEeT EYVETYLNImg H L ';|:|| '-.||||-l|'-_|: [ el il
eTH ST g | FICE TRRRERTaY abs Dy [k 1] nely casveoinge: ormithologist from the Field

Hy desizn RAP expeditions an '|:i-| il suseum and the tean LIET ke P 1715
111 I '- I | LI I N | WA Many Ha I I s 1n

| I hal wwchers fear  special habitats from Bolivia o Mada :
| n be lo development. Vi 11 il i i Pt s eld manner, h
o lnternational (L1 unched the program lelerminedly  passionate  about s
n U89 with statf support trom Chicagn's Freld W rving [or an index. he explains, "a
WELERELIITE i, o date, | ompleted 21 such mpiimg thatl w I indicate whether the aren



the mind ol every biologist who works in Peru.”

The only roads into this rugoed areas of

soth-cantral Parg are riverns such as the Uri PERL
rama. Feeding these watensays, lrequant AMERICA
rains also suppart an abundance of elab
wataly  interconnected hfe. Developmeaent
veDuld brng irreversible changes, threaton
g plants and animals before scientists owver

fave b ehanes (o dentiliv them.

WL IR MBS HE AT (31T



Where the Andes meet the Amazon | narrow strip of tropical forest, a team of epecialists

o virme o SRECImMang fcir A1 irit Al i f the A Tully _l"'l.:,-',i_-_'._-I|||-"| Hrio 1T Of Lonseryation

& & LS ™ i [} ¥
Intarnational a myironmantal group Dased o0 Yywashinglo D C "Wea wara thrilled withy whai
rich in threatenied specics as we suspect it unazoiian lowlands. The deep vallevs of th
. i | 1 .I .
il LS Can ke a dilleronoe vpurimac and Urabamba Rivers cuat off th
MCceE ar il W th th F Kind of datas Corse vijlcgivamba tram the oftber Andean ranag
i s Ll ¥ ¥ e ! | i
{3111 Iy 1O WOITE Wl CONITICS 1O 507 asile ISCRGETIRE 1Ny i s Pl irel Aaminraa
i ] | "
these biologically 1 retons. | et | LT Polopists cail thas isokilbon the sland efiect
' . 3 ¥ = . i
LA PrESiHe 1N INE YOI CONINTey 151y T ITVE AN Al SN PeM AR 1L AT O
1 1 'l ¥
KA, sa Wil il SeHTE T : popiilation n [ a0
|
leadds o an imechate payoll, For mstance, Thi planls and anunats unable b P iuce ofl
i [} N
.||.- Tl e NMITIEEL] TE |':.| '.'“|'|||l AT IO =TInNg |I|| [ Forels % M ='||"|- --| i |
i i 1 & 11 & s I " " i
i ' i i 1 A tea | S E sTrviey estate that's ce anhically solated 15 zlmaos
hat s what we hope happens here oo, say guaraniecd 1o ha sprectal,  found-nowher

".||!| '||i|'|__ Mieb |i|_!'I I '|||| NINET |'|:_ Il ol b fre . Illlf | I|".,| 1ass 171 i | ||"

i
i -|'||I T L RREEL B = SN I | |._|. 11 | _||,.'|||, e an THOUTE=. S0 L Years aey
! . : g - ] L
il NIl ETIOE Wasil | FRELITALY [ |-.| |-I|I -||| Illl'l.! _||_||||'I|"||| LIFvIwi LIS il TR
|}
- "B 1 . i .
ere Hthat are Lol | HOWNOTY ,_l.._ R ] I|_.| II 1T Wi I thirty ol ||I| (INETsILy
|I| | 'II § | | i i |I| i i i 1 .I i ¥ I | .'. |
| e al 1 (1 i | LA = L{rs bl G0 RO, SUTVeYe CBFAas om the vVl
: PTRTELS | ) Wi [vam P : " fot \ Ithvaoniiied |
g Wer 1AM eel] Vilcabiamiva maoun EFTHERL & WesTern st LA VIR Ll
1 1 | -
Latns rise ke an island from the surrounding . by ol 405 spec plus [58 more found on
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The Sixth

By VIRGINIA MORELL
Photographs by FRANS LANTING

B In the next century half of all species could be annihilated, as were these mammals seen in Tim Flannery's



lab at the Australian Mussum. Unlike the past five, this mass extinction is being fueled by humans.
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Species that go extinet are lost forever.
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This is not like Jurassic Park.”
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loday the Farth is again in extinction’s

populating nearly every place imaginable-—are
bringing an end to the lives of creatures gcross
the Earth. 1 think we must ask ourselves if this
15 really what we want to do to God's creation,”
savs Fimm, ™ To drove 17 To extinetion? Because
extinction really is irreversible; species that go
extingt are lost forever. This s not hike Jurassic
Fark. We can’t bring them back.”

In Pimm’s eyes people should be stewards of
thetr neighboring species. That's why he's here
at dawn in the Everglades, fighting 1o save the
life of a little brown-and-white songbird with a
smattering of gold feathers above its eyves.

Found only in this park, Big Cypress National
Preserve, and nearby areas, the Cape Sable
sparrow was once fairly common in the Ever-
glades’ hundred square miles of prairie lands,
which he adjacent to it better known "river of
grase.” In 1992 the sparrows population reg-
istéred a healthy 6,400 individuals. By 1995
the sparrow’s numbers had taken a nosedive:
[ts population dropped by 60 percent o 2,600,
“Tt was clearly on its way out,” savs Pimm, tarn:
ing 1o et his helmet on the ground. “And to
mie that was unconscionable. Ina national park
of this size [the Everglades encompasses 1.5
million acres] and in the rchest country n
the world, species shouldn’t be going exting
becavse of our actions. These arcas, after all,
were set up for their protection,”

Raising his binoculars, Pimm surveys the
surrounding grasses, then cups his ear to listen
for the sparrow’s call. "Ahhh, there’s one. Do
vou hear it? Listen for a cht-chit-tweeeee,” he
says, imitating the bird’s short, quick notes and
insect-like buzz. We stand silemtly, and a few
moments later the call comes again, clear and
brazen in the still morning aie, “That's the male
defending his territory; the birds have just
started nesting, and so this is the best time 1o
get a count of their poputation.” Through our
binoculars we spot this throaty male, perched
at the end of a swaving grass stalk; his beak
apen, singing to the sky.

Throughout the three-muonth nesting period
Pimm and Bass make these counts, flving
a different line of their tronsect map each
down and stopping at sites spaced procisely
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600 imiflne yoars ago)

a kilometer (0.6 mile) apart to look and listen
for the birds, The resulting data give them not
only a count of the number of eligible males
but also a map of where the birds prefer 1o
build their nests. And that, in turn, has revealed
what 15 harming them: Too much water.

"The birds start nesting in the middle
of April,” Pimm says. " They weave the grasses
together to form a bowl abowt three inches otl
the ground.”

NATIONAL GEOGRATHIC, PTERRIUTARY 1999



grip—but the cause has changed.

oy

Because they nest so close 1o the ground,
there can't be any standing water if theyv're to
raise i brood successfully. But water through
out snd around the Everglades s moanaged
and controlled by two agencies, the South
Florida Water Management District and the
Army Corps ol Enginders.

Water, which natarally would have Howed
throughow the park, is held in reservors,
chunneled in dikes, and, obove all, prevented

THE SIXTH EXTINCTION
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from spitling into bordering farms and the
subrirhs of Gireater Miami, To water managers,
say Pimum and Bass, the drying western prairies
of the Everglades in the spring look like an
excellent place to dump excess water, which is
what happened for several years beginning in
1993, While this protected some homes and
roads, it has proved a disaster for the sparrow
and, the biologists suspect, for other species,
including many wading birds, such ax egrets
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The giant anteater is "an echo of a previous time, il eguipped to deal with the modeaerm world”
sayn ecologist Kent Rediord, Grim evidence of its vulnerability lies on the border of Brozil's Emas
Mational Fark, where rushing cars kill many of the nearsightad, slow-footed animals

-Ir'II.I. II'II.'TIII'I.'-. |.'|.'||I'I|!':.I:' 5||'|'._'-|||'|F I_'|.|1E
ternis have also been disrupted.

“Were losing the sparrow
and probably ather species just
because of waler moanagement
decisions,” sovs Bass on the
fhght back 1o the
Admittedly, 1t 15 a big problem
|'|'|.I|'|||f,_'lll'__|.'_ th' wiler |'|L'|-"I_'I I;_""ll:"ll'_'
cially in stormy vears. Dot all
it takes 1s holding off a couple

af months, as the agencies did

..I||'J'|-II:I'1

ty let the birds nest
rear their young. It's a
matier ol |11.'~L.|u|:: e r'.j_:i||
decsion. i the Cape Sable
SpTTOW S nesting grounds are

not Hooded, Pimm and Bass

Lsl yiear

.-I]!|1|

think therr population  will
beyrin Lo increase
(iH Y HEH SPECTIES,

though, no decision will

change theirr fate; they

are simply doomed to
disappear from Earth.

In london, at the Raoyal
Botamc Gairdens at Kew, two
horticulturists  lead the
through a greenhouse, stopping
to pount out plants, from shirubs
to spindly trees, that no longer
cxist 1 the wild, Kew research
ers hope eventually to return
same o thewr hamelands, Bor for others the

Wiy

grecnhouse 1 the end of the line,

“Now that poor thing, an  Encephalartos
windel, hasnt had sex in aboot o
vents,” savs Stefan Creladimeks, o horticolturist
in-traning, referring to ane of the trees, "l's
one of our living dead. The plant, about brve
in

feet tall with leathery I.q_‘.jl.'u."'-, i tom Nata
"'-'llluti'. lI||'|| iL'-.l.'. IE i!- ol I.Iil.ll:'L LS ‘-I"LI. ] e 8 1[I-I'."|'|:|-'||'|I_|_'I
that its individoals are either male or femiale, In
¢, and no females art
Botanists have combed MNat

this case the |l|.||t| s i
Known [o exisl.
lookine lor one, bat thev've never found "

savs Urelpdeinskl, This sarviver comes [rom

THE SIXTH EXTINCTTON

Thin brown line. A dint road stops soybean fields at the edoe
al a8 species-nch savanna inssde-Emas National Park. Farms
have overrun vast swaths of the endangared ocosystem

cettimgs from the last wild plant, which was
maved to a botanical garden decades ago. All F
witid i plants alive today, 1 onely
hew specimen, are dones of that wild ma
they are genetically tdentical and will never
reproduce naturally unless a female is found,

And s not just the Encephalartos that has
been lost. Most of the native florma of many

uding the

&

islands 15 extinct, beaten out by species that
settlers introduced from Evre e IO Lhan 301
voars agdo. - In some islands the halatals were
already destroved by the time the first botanists
arrived,” savs Michael Maunder, a tall, dark
hatred consérvation biologist at Kew who
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M Sydney is home to four million Australisns—and a few stuffed Tasmanian
tigers. Driven off mainland Australia millennia ago, the marsupial was declared :
a protaected species in Tasmania in 1936, the same year it became extinct.
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Far from its native Easter Island. one ol the last toromiro trees |

Holanie Gardens. where horticulturist Martin Sta
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Out of the blue, an explosion of amphibian deformities has shocked the waorld, The cause could
be pollution, parasites, or ultravigle! radiation. The effects could ba far-reaching. Says binlogis!
Andrew Blaustain, "Il it affects frogs, it's likely to affeat othar forms of life, including humans.”

"I've no doubt that people hunted them to
extinction,” savs Tim Flannery, o mupnmalogist
at the Australian Museum in Sydoey, who has
investigated his country’s extinctions, past and
present. ” IUs the same story in New Guinea and
WNew Zealand. There vou can still find some
of the evidence, such as piles of bones from
the gunt moas [ large, thghtless bards] thar the
Maon killed until there were no more.”

HE SAME THING happened here,” says

Polores Piperno, an archaeologist at

the Smithsonian Tropical Rescarch

Institute 1 Papama, giving & quick
smiile and o sigh almost simultoncousdy, ™ Let
mie show you something.” She walks briskly
across the tile floor of her office and riffles
thromgh & row of Ales. From one she pulls o
& large chart and unfolds it on her desk. It's
a graph of plant fossils collected from sed-
iments taken from a loke i central Panama,
and it spans a penod from 14,000 vears ago
tir the present.

Fourteen thousand years ago the diversity of
trees and plants was relatively modest, reflect-
ingy the tail end of the last ice age in the tropics.
But by 11,000 vears ago, as Panama began to
warmm up, the variety of flora increased dramat-
ically. Piperno traces this burst of plane life
with her forchnger as the graph makes an up-
ward spike, bur then the line takes a sudden
diownwird plunge, as if tracking the collapse of
the stock market m 1929, "That,” she says,
tapping the graph, “is when people began prac
ticing slash-and-burn agriculture here, about
7000 years ago, That's what people can do toa
tiarest with i stone ax and fire, It shows thar the
idea of the noble savage—that people m the
prast in simipler societies lived in harmony with
the natural world—isn't rrue, We humins have
short-term goals, That's what makes saving
spevies and conserving the environment for
the long term so hard, We want results now.”

But that short-term outlook can also work
aguinst people by eliminating potentially use.
tul species. "We have not vet identified all the
plants on Barth,” savs Sir Ghillean Prance, the
director of Kew Gardens, "and we're losing

56

them, I'm afraid, laster than we can catalog
theém.” Because so many of our most effective
madicines; rom aspinin’ to morphine, come
froam plants, Prance worries that in losing the
Hora of the world, we're also losing the possi-
hility of finding new drugs and chemicals,

“Every time wie lose o specics: we lose an
option for the foure” he says. “We lose a
potentinl cure for AIDS or a vires-resistant
crop, So we must somehow stop losing species,
not just for the sake of our planet but for oue
own selhish needs and uses.”

The Cape Sable sparrow, ol course, 5 not
likely 1o lead to a cure for cancer ar 1 any
ather earthshaking discovery, Nor are most
spectes around use What would ot muatter 1l
this little bird, or any of the 1,100 others on
Pimm's list, hecomes extinct? That thought
crosses my mind ene moraing while joining
his team of bird banders in the Everglades.

Tor trap the sparrows, the team watches the
males 1o adentity each individual’s nesting ter-
ritory. The banders then set up o mist net near
by and play a tape recording ol another male's
somg, fooling the resident male into thinking a
rival has arrived to court his mate. That kind of
checky beliavior elicits an immediate response
from the male n this territory, He swoops in
low ower the grass, stops for o few seconds atop
a stmgle blade 1o sing s own lerritorial song,
and then thes determinedly into the net, where
he thinks his competitor s lurking,

Two banders rush forward to catch him,
They weigh and measure him and gently fasten
two yellow bands onto has leftl leg. " Would you
Il 1o let ham god” asks Diave Otkines, the chief
hander, He shows me how to hold the spar-
row's legs between my first und second hngers,
so that he sits upright on the wop of my hand.
For a brief moment, | keep him there, leel-
ing his warmth, admiring the bright gold of
his evebrow feathers. Then 1 open my hand
and he's gone in a Hash, and [allow mysell
the thought that the sixth extinction s not
inevitable, 1f humans are the cause, they can
also be the solution.

For mare on the sixth greal extindtion join our online
Farum ot wwweruntiomalieagrpdulc cove g /N2

MATTNAL GEOGRATHIG, FERRKUARY 1994y






: lmm-mﬂ-m.mmmwmmm&ﬂﬂpﬂmmmm |
| . : W i - T e AN

gl F ; : 7
y : » ? .I"I."I. -, i - i rr






Photographs by FRANS LANTING

By VIRGINIA MORELL




treasures—including the vanga [abovel—on the island once called “the naturalist's Promised Land.”
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From space, astronauts could see

L T o spmrrrs who live in the Torest,
b please forgive us)” says Mila the
) Second, the white-haired patriarch
of a small village at the foot ol

Mount Analavelona e sonthwest

- - ern Madagascar, an siand country

that les off the eastern coast of Africa. He is

addressing a thick forest and speaking as if he

expects his ancestral spirits 1o answer. " These
oulsiders have come not to make trouble but 1o

learn from our woods, and to leave somethine

—

tor help us and our children.
Beside Mila stand other members of his Bara
Eribe, | e “oulsiders | TEITY 03 TR A [0

ATE LSS

mists and  Dotansts who have come 1o
urment the animals and plants i this remnant
forest. Crutside the woods, on the sunny ridee
where we are gathered, the land is like an open
rolling prairie; Rounded pgreen hills edee the
horizon, then drop to distant river valleys
| he world leels high and exposed up here,
although Mount Analavelona rises little more
than 4,004 leet

But that sun-drenched leching vanmishes as
s00n as vou push aside the tangle of shrubs and
vines 1o enter the forest, as we had the afted

noan belore: Inside, 1t was o twilight zone of

|l!:l.: 1|'|.:I|ll'|". o .|.'I-:'E '1I'|I.|i| ||.'|I'- FIFEL Pedings il ||',;'|'|I,

| hirty-to-hitty-toot-tall trees spread thewr leaty
Limbes overhead,
| craned
I'here

'l.'.'!'-'.l'ﬂ.' WAleT ||'-| 1.5

Mocking the skyv: even when

neck, | could not se¢ the sun

ny
were dark, mossy seeps and  streams
L inky bliuck in this dimly Iit
world, but winch ran clear and cool throogh
my fngers. What color there was appeared
suddenly anid vanished as guickly: butterflies ol
such brithant Moaes and yellows that | always
caupht my breath

It had taken us two davs of steady walking
up i wide river vallev imd over the steep, wind

1 mountain s

'-'-.'n:'_|l| !.._I"[.I"-"llulllll'- iifl 1 |||'.'-.|,r
'i:.'_-ll_l:-. -ill:-|'|'. R Il.'.Il.ll II!I-. (isrest wheter we
stond with the Bara. Centories AR N ;r!.',i:l Lro
the sun on Mount Analave

Hona lrom sommat 1o base, ot bas in much ol

wal Forest blog I-:l:_'l

viadagascar the torest here has been shrinking
Carsisses introdoced from mamnland Africa now

SWEET

over Analavelona’s foothills, rolling

towird the base of the tall trees like a green sea
Lapping at a sea chfi

‘We think that a dryving climate, especially in
the southwest, wias partly responsible” for some
ol this loss, said Steve Goodman, the leader ol
this expedition and a held biologist with the
World Wildlife Fund (WWF] and Chicaga's

|'I|||._.' "I-I ISCLETTY. E.lljl |II.'III.!:-'. i'.l'.l. II.II.I TS ETRE

MOs imbact oo, e contimuicd a5 we hiked

theough knee-lugh prass. Indeed, along the

mighway south of this momntan CGoodiman
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Madagascars red earth l_}h:-t'l:_ling_!; into the se;

who has cd numerowus scientific feams into

Ne IOrests over 1ne masl
1

§ = sl i - i | -

ten years helpmg docoment the plants and

Madapascars dwind

imimals unigue Lo its shores, had pointed ouwt
lenethy stretches of land thut were “solid [or
cst i 199N but are now helds of orops

v decade ago that kind of destruction was
al oo common i ths island nation, From
space, astronauls could see Madagascar's red
carth bleeding into the sen. MNearly all 1t
EAVITONmenti

1L

CLAMAEse siemmed hrorm LMOCH

FESTOUORIMNG MADAGASC AN

Get rich quick—that's the fantasy of for
tune Ill]lltl-‘l!-i '.'|.I|'Il.- M recent y&2ard naye
swarmaed nto the Ankarang Nature
Reserve in seéarch of sapphires. Basides
hunting lemurs and other endangarad
species (o faed themselves, these min
ers have stripped and scoured the land,
increasing soll erosion and damaging

the watershedq.



Evolving in splendid isolation, Madagascar's wildlife includes a multitude of species found
nowhere else. For instance, of its some 300 identified reptile species, 95 parcent are endemic, in-
cluding Uroplatus malahelo—the leaftailed gecka (rfght, top). Shaedding light on such biological

AFRICA

[ il
wikorind girevsiang
I VEastarn rair foiasl

(= LU Prrmnt
R ool are

[ 1Sniny desart
El'-nnnl ialetarid

Higlched limeu indicoto
FiFe ATV v el atie.

LT I
I' 1 -1 l '

M g
1!,1 2, _.‘.ﬁr LT!:I'IH ir-n-:rmn:mn

— S vy Cousema

agricultural practices, Traditional farmers use
slash-and-burn methods here, and a growing
population (now about 14 million and expect-
e¢d to double by the vear 2021 led to the clear-
ing of more land. In the worst cases nearly a
hundred tons of topsail an acre were being lost
cach year. And while that flow has yet to be
fully stanched, some progress has been made.
Still, scientists estimate that unless these farm-
ing methods change, virtually all the island’s
forests will be gone within 25 vears.

Alarmed by that prediction, the government
of Madagascar is working hand in hand with
several internationad  conservation and  aad
agencies to kindle in its citizens a sense of prde
and ownership in the nation’s biodiversity,

That's why Goodman, whose long beard
attests to his lengthy stays in Madagascar’s
most rermote regions, now joins Mila in praver.
Cinly with the approval of the ancestral spints
will his expedition be allowed 10 continue,

)

Goodman explains in a soft whisper. “It’s a
sacred forest to the Bara” he says,  wihich
means, in theory, that no one goes there, or at
least not without the ancestors’ approval. And
that's the best way to protect a forest in Mada-
gascar—mutke it sacred.”

"We're trying to help them revive their own
conservation traditions,” adds Koto Bernard, a
Malagasy geographer with WWE “If the ances-
tors say through the patriarchs that this forest
15 not to be cut, no one will go against them.”
If they do, they risk the worst Malagasy pun-
ishment of all: being banned from the family
tommb at death. Collectively these principles are
known as the dina, In the farthest reaches of
Madagascar, such as this village of largely illit-
erate cattle herders, dina is more influential
than any regulation enacted in the distant
capital of Antananarivo. Now, through their
ancestors and their dina, the villagers too have
a stake in Goodman's expedition.

In time WWT hopes 1o strengthen this bond
by improving the lives of the Bara, perhaps
with a school or ecotourism project and a na-
tional park. Although such community-based
conserviation programs have their problems,
many conseryationists view them as essential
to saving biodiversity, particularly in the poor-
est countries. “1f you want people living near a
biologically rich area to help preserve ity its not
enough to simply fence it off and throw away
the key," says Jean-Paul Paddack, the program
director for WWF in Madagascar, You've got to
offer them better ways to make a living and “a
sense that they will benefit” from preserving
the biodiversity around them,

such projects are under way across Mada-
gascar, where several new national parks were
announced in the past three years and two
more are on the drawing board. Of these, the
most celebrated is Masoala, on the country's
northeast coast, Many conservationists regard
this protected peminsula as Madagascar's prize,
the last of the island’s forests stretching
unbroken from the mountains to the sea, And,
after flying to Maroanisetra, a town across the
bay from the park, | conld see why. From the
dir much of Madagascar looks like a badly
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watologist Achille Rasalimanana, holding the gecko, and Amencan fi=ld Biolo
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B Bars herdera tread lightly on the lend, partly because taboos prokabit thelr explod 5o of i




lount Analavelona. Fewe of the island’s sinsh-and-burn farmers are similarly restrained




Charting their own course, villagers in Andranomaitse study a local map as they seek a way to
presarve their forest and regional watershad, Grassroots inveolvement in such planning is critical,
sin¢e the Malagasy governmaent has difficulty enforcing environmental Taws,

bloodied prizefighter: Raw wouonds of barren
redd carth cover the summits of nearly every hill
and mountamn,

“It's what 1 hope we can prevent here,” says
Bruno Raterajaona, one of two Malagasy
advisers from Cooperative for Assistance and
Relief Everywhere (CARE), an international
ad organization, who joined me on a visit 1o
the new park, We speed in a small boat across
Antongila Bay to Masoala's western border, In
the distance, beyond the blue of the sea,
a rugeed fine of mountains rises above a curve
of white sand, Misty clouds hang over the
ighest peaks, but in spite of that cloudy cover
| can see the glorous, rampled growth of a
tropical forest climbing to their summits; there
are no gouged-out red gullies in view, Indeed,
from the boat, it seems as i only that thin strip
of sand separates the bay’s waters from the rich
greens ol the sheltering woods.

“Of all the warld's tropical 1slands, there are
only a handful where you still see a sight Tike
that,” says Pete Lowry, a botanist with the Mis
souri Botamical Garden and the fourth member
of our party. His reports in 1988 helped estab-
lish Masoala’s botanical importince: "It's what
all of eastern Madagascar looked like when the
fiest humans arrived ™ about 2,000 years ago, he
adds. With the fierce tropical sun beating down
on us, the dense torest, punctuated here and
there with the broad, fan-shaped leaves of Mad-
agascar's traveler's-tree, looks espedally invit
ing, and it is easy to imaging the joy of thase first
o reach this forested shore.

A few moments later we are standing in that
shade ourselves, Tust beyvond the beach's broad-
leaved trees, we head up o path leading first toa
smaall village and then to the shelter of the park.
“This 15 the village of Ambanizana,” explains
Raterajaona, o sturdily built man ol 50. "The
people here are still worried about the park,
because they will be prohibited from selling its
hardwoods. In fact, we're trying to show them
how to use the forest’s resources more wisely”
To this end a large buller zone of farest sur-
rounds the park; villagers living around the
one can still harvest trees and farm the clear-
s they vie cut from the land, though they are

(]

forbidden from cutting the park’s timber. The
government hopes that with help from advis-
ers like Raterajuona the villagers will learn to
use the buffer-zone resources in a sustainable
manner—cutting only a certin number of
trees and planting others for future harvests.

UT RATERARAONA ENowS this will nol
happen overnight. He grew up in
Maroantsetra  and 50 understands
local traditions. and how  wedded
penple are to these. He has also worked with
government forestry projects elsewhere in his
country and has seen how his countrymeen
have destroved other forests. "There's not
much you can do where the land is so badly
eroded,” he says, shaking his head. “But here,
we still have i chance. It's why | came back.”

He leads the way into Ambanizana, a tidy
village of thatch-rooled homes buailt on stilts,
and stops at one where several womeén, dressed
in colorful wraps called lamias, have gathered
on the porch. They belong toa women's group
that was formed when the government estal-
lished the park: with Raterajaona’s assistance
thiey're investigating ways to supplemient their
incomes. Raterajaona introduces me to Loun-
nette, the group’s president, A willowy woman
with a blue-patterned lamba tied gracefully
under her arms, she speaks in a vowel-rich
Malagasy diadect while Raterajaona translates.
"We're just beginning to think about what kind
ol project we should do,” she says, “Now that
we can'l go into the forest, we hope the govern-
ment will help us build a dam 1o incrense our
rice production. That will help make up for
ouar Joss" of access 1o the forest’s products,

"It will take a long time 1o change their
ways,” Raterajaona tells me, explaining that for
many traditional Malagasy wealth lies in the
amount of land a man has cleared, whether it Is
cultivated or not, "If you ask them, "Do you
know the forest is disappearing?” they'll simply
say, "Oh no, there will alwavs be a forest here.
Yot as soon as vou ask them about a particular
species, lor instance a palm they usi Tor the
flowr of their homes, thev'll nod their heads,
Oh yes, we have to walk half a day now to find
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"When | drove this road ten yvears ago, it was sumounded by forest,” says photographer Lanting.
“All that remains now s a few baobab trees.” Elsewhere, though, environmentalists poi (o
progress, like an expanding network of national parks and a growing awareness of biodiversity's

that one. Bul they still haven't made the con-
nection between their own individual actions
and the final result: deforestation.”

Bevond the village a path leads into the
woods that Raterajaona hopes will never be
cut. Laden with vines and archids, the trees—
an almost endless variety of species—tower
overhead. One, a leathery-leaved Symphomin, is
in bloom, its bunches of red-and-white-striped
Hlowers raised to the sun hke offerings of pep:
permuint candies. In the tree's shade we spot
a tew feathered remains of a green pigeon. Per
haps it had fallen prey to the Madagascar ser-
pent cagle, a raptor that until 1993 wis thought
to be extinct. Chiminng higher, we pass ebonies,
screw pines, and palms of such diversity that
otanists are still sorting them out. Below us a
troap of red-ruffed lemurs bark and grum as
they crash through the trees, Like the Muasoala
pitcher plant and the red-lemur palm, these
lemurs are found only in the peninsula’s dark
woods, For such rare species to survive, Maso-
ala’s richly varied forest must be kept intact.

And little by little Raterajaona thinks that
goal can be achieved. On the park’s easteérn
horder, where more people live, he 15 assisting
another villapge to launch a small “green
timber” industry. They'll harvest rare hard.
woods in their bufter zone for overseas firms
that insist on using ondy timber that 1s.cat by
environmentally sensitive methods. CARE 1s
also helping to fund buttertly farming and eco
tourism projects, agaim with an eve to giving
incals another way to eam a hving.

LIHOUGH SMALL IN sCALE, These simple
development projects seem to be
raking a difference. Back in Antana-

narive, Rayvmond Rakotonimdrina,

then the energetic director-general of Mada
wascar's Nattonal Assocration for the Manage-
ment of Protected Areas, observes that until
two  yedrs ago the government’s [orestry
department regalarly received requests from
villages to declassity the preserved lands in
their neighbarhoods. 1 worked there 23 vears,
and every vear we had stacks of these requests,”
he says, his hand rising toward the ceiling.

ro

"Now we e getting delegations that are asking
for parks; they've heard abowt a development
project somewhere, and they want a reserve
and 4 project too.”

On Mount Analavelona the cattle herders
did not speafically ask for a forest reserve, but
['ln;".r.-:l"u'.ﬂilhrl is a concept Hn:j.' .!I:"I!I]'F.'L..:...“L",
although in a somewhat different way than
Western conservationists do, For these people a
dense forest is a good one, explains Goodman,
because 1ts the best place to hide cattle from
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economic benafits. Yat a dilfemma persists. While anterprises such as ecotounsm and buttarfly

farmung may spare habitats, Madagascar's growing population must raise crops to survive

viinat strategy can gatisly both immediate human nead and long-term environmental protection?

wiorld-be rustlers. ™ They want 1o see this forest

stay mtact as much as we do,” he says, leading

the wiay into it depths, His team'’s herpetoln

gist. Achille Raselimanana, has aleeady olucked

a deal-tatled gecko and a dwarl chameleon from
the branches of two trees, while the botanists
pxclalm ovel ':-l'.'-.w:ug.; irees they think must
-.|__E-'|_|'-.' |'n_' L 'u.il.'I'II.'L. L IIIIIIII A S¢S Ol

lraps for small mammals along a ridee, then

drops intd a small valley below, where tall teees,

giand lerns, and pa
L=

mis - shoot toward the sky.

MESTLVRING MADAGAST AR

He stops beside one har
runde. “This 1s 2 sacred tree to 'the

EE Sl o |l'l-|-|.'!'|: LHE A 1S TOoOpmosl

wood tred and pats its
: =i
! Illl'il ':_. |_I-|'||
I [ ]
Malapasy,

bramches, "and it's a good sign. It means this

prart of the lorest has never been cot,” I mésins

texcy, that the forest—this haven for SPIrits and

caltle, for lora and fauna—is likelv 1o be piven
national recognition and added as a satellite 1o
I I.I.".Il.l |I.:':-. nearbw, And ey Llsdt aal III.II slatlpes
the sonls of Mount Ana

|1 |'||.'| :| ME LELEN II'.ru.lul.l:._'“ﬂ.--.-._.||"'- Wil |__|

avelona will not soon



B Driving rain brings fiash floods but no relief to the people of Madagascar’s backco












| heres one good thing about our

_‘ Lsarop the Philippinies, Naty

L |||_.:'||| CA st :'_||, ot thi

e ol [ A 1 5% s L FE 5L 1

- . mall. sturdy woiman in her S
with d readv smile. shie has lived here 30 vears

DUt s never s foaot m that torest, althosm i

1% Roane 1o some of the world s rarest rds amd
mammals. Under [sarogs spreading  cnnopm
ive oddities such as the Barog shrew-ral, a
vhiskered rodent that eats mamly carthworms
and beauties ke the red,bellicd pitia, a bira

of dazzhimg crirmsons and Bloes

d hke to g0, but | think the trails are too

] 1
ECCTY TOT TME T 13 SaAVS T I.;'_'.l||l'_;_ Wl
3 & M 3 = L 1
ey btmaee, while Damilo Balete, a oloes

",|!|.!E' ||||l:I||'I||'|I.' NEREA oo i ST YAl 1ian

oreansilimon m Ouoezon City, transhates, " Shi

.I'Ii.'” g proftect the frees

1 ] i
|||“- A I | '-'||I'I|:-“'| LAETT 8% ] I||'||||-I

el ki F1™ i1 L1]d el PP LINEAS 20 1, | | S

14 | L&k I | iy IIII'::I-_ 1il.d I||_'_.| i LA || Lalas
trees and LSINE SOMme sPoeies ol |l|'||'-- N
imals o disappear. Between 1961 and |988
nore than 40 percent of the bird species fron
[saroe s lowland torest vanmshed, cven though
e Trvesti vl s |.|-..|..'||_||

Most parks 1 the Phlippines are parl
oy on paper, savs Badete, o shightly butit man
1Y Il (s, who hi | 1 | suTrviey SAONE S 11Tl

mals and hirds o the late | 98%0s-—often with

the whine and roar of chain saws echoing in

the backpround, “We have to accept that parks

I Te AT |"E-:.'|"' ITOm ho IN [t | P TTE"ES il % L I.I.E!II:.' |'|" i | LI S B 1% '-E|,|'|
Sl s e s Heogi gire Bivinge in and 11 ||.I;'l|""!| 1l we confinue o cut |'-..-' M5
g Thes: L rks anid LESEITE PEREIT Tesdiirces 11 hete will e landshioes, ke those in
il "Il||:'.'|-l.';l||||"ll'_.'I'|'.-. ' '||I.I'l"-ll"-|=Il|I:_, Uyrmoe. She andd Balete exs |‘.:!I:.'_'. . F R e
s their boundares wis congE o e | e st el -provwt b forests m the mounbains
| II||||--|--.--- -|"|l| Talwiiinlgy !-i: SIRATR LY ilu Iy el & WPITHse W I"".i'."" it iy
Tut in the past few years the logeme has  the end of the [980%, Balet _'-!"'||'|-- W hien
largely stopped. Dumalagan's husband and o tvphoon strack in 1991, the rushing wate
III|I I ] |,|_ F&S 106 -.'.IlII- 5 .-lI,_I|'-I_ l_'||,,'|!- SRR EN I|III.'.|I LW TIVUTsS, iIrry g |,I--.I|'|.||_|_

heldne o gtoe the lesal cuttine of trimbe [ md masse< ol mud into the heart ol

e, It means less money for us,” Doumalagan Ocmoc, As many as 7000 people died. "I made

i e 'k s % |_i||| I._'|||||| | L | L LF ..|||.-



species: We like a challenge.”
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In forests worldwide, as here a1 Thoreau’s Walden Pond, famed biologist Edward O. Wilsos

(right) uses simpla toois o

g (nfEte passion 10H

andl light. Thick mats of spongy mosses cover
everv rock. tree trunk. and banch. forming an
archids and ferns that
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emerald carpet [or the
A lush testament o
the 35 feet of rain that can snnually drench this
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mountains swmnmt. |

areas where dense torests remain, the water s
auickly absorbed. But where the trees have been
clear-cut and the sarth left exposed, as has hap
pened (o more than 90 percent of the Phalip
pines’ old-growth forests, Hoods and landshdes
such as those that ravaged Ormoc are mevitabl
Hilete and
the Huribon Foundation have drawn up plans

lo help remnlorce s messae
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for projects that give the local villagers o bigger

role in deciding how to manage Isarmg s forests
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shed works 1o how o wnile grant proposals,

e .
-'I

o e S e

collect specimens and frame ideas. Among his notions: biophiha

vature that draws people to love and presarve parks like Walden (below)

. R
ble as he calls his mitial idea, has worked.

Wi il have to
lasting marriage between the villages and th
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Balete himsell s amazed at how well his

waill 1o see whether we have a

whether any of the birds we
tas] cone |I.|-. K
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for such marriages, Kind of

secine 1 ths

commumty-based stewardship the best way to

s threatened biodmwversity, miuch ol

save Bart
which 5 found m the world s paoorest Coun
Ires, Tel community projects are not the oy
answer. The number of species Bang extin

tion and the speed at which they re vanishing
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itacking the prob-
lem from all sides

It's thy |.|I.I'|l"l:._;. now and of the next cen
savs Edward O Wilson, Lhe

[LIFV, renowned

| 1 i LT T 3 T
Harvard biologist, "Right now we're pushing

the species of the world through a bottleneck.
We've got to make it a major moral principle to
get as many ol them through this as possible.
And there's one good thime about our species:
We like a challenge.

NRATIONAL EOVGRAPHIL,, FERELUARTY I8y






Putting a Price
Tag on Nature

Green spRces ara ea

Amang many athar
hinns. thaw furnish
W ImaTaral
s0ls and pravent erosio ghelts
that pollinata crops and control agricul

--|-|'. YU T and wsilor o el

SVELEIT s8N
il ihional
itectl
term prafil
JPOT COMM
-arth, and we can damape
ntensively ravs Robert

IMtveral al

w B o
r treatment olar
il @it Bdlbom o




st 18 a living sponge,” says Hank Oppenhelmer, collecting
specimans far researchears at Mauil Pineapple Company’s Pu u

Riukill Watershed preserve. " Without T, raan would ron off into the

ncean. By profectng the native plants, we protect our water supply




Tread with cara. Millions of sceds of Miconia. at far right. o fast-spraading alien tree that shades
out natives, littér the soll around this infestation near Hilo, Hawaii, "Wa cloan our boots before
Wit Q0 1o yncontaminatod argas,” says Duans Nelson, loader of o toam that roams tho island like

T THE ROYAL ROTAMIC GARDENS af Ht.'ﬂ'u
in London, botanists have set them-
selves whatl scems at hrst glance an
impossible challenge: Collect and
store secds from all the flowering plants of the
British Isles by the year 2000, But, in fact, says
Roger Smith, director of Kew's Millennium
Seed Bank. it's perfectly doable: indeed the
seeds from more than 60 percent ol the flora
are already in hand, “In part that's because
these are amall slands with limited habitats
and relatively few species,” about 1570, says
the lanky Smith, leaning back in his chair in
his: office at Wakchurst Place, one of Kew's
sutellite gardens, 45 miles south of London.
"Bt it shows what can bie done.”

Now the Kew botanists have set their sights
still higher: collecting 10 percent of the world's
flora by the year 2010, “I'm not sayving that
these plamis are necessarily the ones that are
most al risk of going extinet,” says Smith, “but
il gives us an insurance policy. We're losing
habitats worldwide at a phenomenal rate—and
when habitats go, the plants go. This gives
us the possibility of restoring them at some
future date.”

No one knows, of course, when that date
might be, particularly in the case of islands,
where many plunts are usually natives found
only in that place and particularly vulnerable
o extinction, That's why a key part of the Seed
Rank is storage.

In a low brick building across from Smith’s
office two young women pull on hber-filled
suits, hats with long earflaps, mukluks, and
two layers of wool gloves, equipping themselves
as if heading into the Archic. Bul their destina-
tion s actually only a few feet away: the Seed
Bank’s cold rooms, where the temperature is
minus 20 degrees Celsius (4°F) IUs an these wy
chambers that the seeds collected from the wild
are stored, Keeping the seeds cold and dry wall
preserve them for at least 200 years. = That buys

us some time to understand the implications
of worldwide halwtat |oss—and the tume, |

hope, 10 restore or save them, savs Snith.
After all, the goal, he adds, “is not to have these
seeds sitting in the cold in little foil packets,

A2

I 1o see the plants thriving again in the wild”

But storing scoeds is not the only way to save
brodiversity, Oiher scientists are looking for
wavs to demonstrate in practical terms the oco-
nomic value of mative plants and animals. On
a grassy peninsula that juts into Lake Victoria,
Jeyvaur Khan, an entomnologist at the Kenva-
based Internitional Centre of Insect Physiol-
ogy and Ecology, leads the way to several tes
plots of corn and pative grisses he has planted.

“African farmers have a big problem with
stem borers,” explains Khan, describing how
the larvae of moths burrow into cornstalks. He
stops at a corn plot surrounded by a two-foot
swiath of tall grass. "It wsed to be thought
that the native grasses were the cause, that
they were the primary hosts of the borers. Tt
was even sugeested that by getting rid of the
grasses, we'd be nd of the stem borers 1oo”

Bur no one had ever studied the relationshap
between the borers and grasses in depth, so
in 1994 Khan launched a survey. OF the 600
species of grass he examined in Kenya, only
30 were hosts to stem borers, A few of these 30
were especially sought after by the moths. This
led Khan to think that they could be used to
control the stem-borer problem in corn,

One grass that the moths like to lay their
eps on, he found, has a clever defenses When
attacked by larvae, it produces a gummy sub-
stance that traps the pests, so that anly 5 to |10
percent emerge as adults,

“Look ar this,” Khan says, slicing open a stalk
of the prass, Inside are curled several cream-
colored larvae, about an inch long. “Now look
at this corm,” he says, cutting open a stalk grow-
ing besde the grass, s imterior is pest free, the
stalk firm and healthy, The stem borers have
apparently chosen the grass as a host over the
corn. Another grass givies double protection. It
exudes chemical signals that repel the moths
and, at the same time, sttract wasps that inject
their eggs into stem borer larvae, When the
wasps' ¢ges hatch, their larvae cat the pests.
Drawn to a combicld by this grass, the wasps
fay their eggs in the larvae infesting corn.

By planting such grasses side by side with his
crop, Khan has cut borer damage by almost
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apidamiologists, killing invadears and warning locals, Miconia ormived 40 vears ago as a backyard
rmameantal. Now up 1o 20 000 acres ara overrun with what's being called grean cancer, Perhans
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B Surrounded by roads and fields, invaded by poachers and farmers’ fires, Brazil's Emas National Park is a
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ot % With hurficane-force winds -

: ;iﬂd'nq!;l that can killin min-
utes, Antarctica’s surface
hosts little year-round life.
But beneath its frazen seas
lies one of Earth’s most
stable and vibrant ecosys-
tems—and one of its most
enchanting realms.
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Article and photographs by NORBERT WU



It was like being suspended in space.

SUIFITICLOIME Spec .! Al ECring Déneatn e DaOttorm ol

wiorld, When Antarcticas summer diving season beginsg imn
September, the sun has been largely absent for six months, and the wates
virtuadly free of phivioplinkbon, has become as clear as anv in the world
Visthility 15 measared not in feet bat i football felds. " There was no
visual awareness of there being water,” says my diving colleague Petes
Brueggeman,  [twas hke being suspended in space, as if we were birds {1y
ing around md big room, 1 felt ascold as outer space too, With its frees
ng point lowerad by salt

LNE Seawater 1S as coid-as 1l

an pet—28.8 deerees |
an  caupment-breaking

head-numbing  remindes
that this 15 a merciless
readm. Yet even an e

counmier with Antarcticas
Lrec Ty W Ty .
L TE T |*:_'-.: on a dive and tha

urrent almost swept

WAHY—COURAN | Beep 1
rom hadiing i love with the place, OF the hundreds of spots | 've dived
this one, with ks invisible water and crystalline cetling, stands apart. Only
Here can il arbit an electric-blug ,_-_|‘i.r;_' [right ) while being serenaded

iy I|||' T 1 ”-.: i '|.‘|.'_-! :|_| T -.l' i I:-|-.I ||.,':'__- L-';il VO S0 ITuee mmvert

I HEs SPONEes (Nne 51 OF DEdrs Of |l'-|'-1-|| w il -1 ICTilacies

| | 1 i i

abaove |, [ndeed, these seas are full of surprises, Until recently sclentists
thought that Antarcticas waters, hike the Arctic's, had a relativiely low
diversity of lite; it now appears that Antarctic biodiversity 15 richer than

they had imagined. But vou'd never goiss it from the surface, and it's this

contrast that marme ecolomst M. Dale Stokes savs struck him most about

our dives: “There's this laree, active, coloriul comumumity under the ice

andd then vou come up thironeh a hole inbo o ragime Blossard
i

Tielogrnphier and himmaker NorserT Wo spectdbees 0 ocean exploratn
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as il we were birds tlying around in a big room.




Weddell seals stake their claim as the world's so



airholes in the ice. Safe from open-sea predators, this mother and pup show no fear of divers.
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 sea hﬂlﬁsm feed on feces and other debris. In the barren shallows




where ice crystals form on anything that doesn’t move, animals can't afford to be picky.




Because it's hard to study life under ice, many Antarctic

With a flamencoo flourish, & jellyfish the sizre

of & barrel attracts the camera of oceanog
rapher Stokes. "It was huge—just this big
pulsating hiving thing,” he says, "nol a
nelpless littla drifter like vou think of most
[eliyfish.” With slow metabolisms and
ralativaly tew pradators, many Antarctic
invertebrates grow exceptionally large
and live years longer than thair cousins

n warmar watarn The pyonogomd, or saa
spidar, peturad above 15 the sive of a8
human hand, most of the 800 pycnogonid
spacies worldwide are smmaller than a
fingernall, The sea stars an the peceding

pages may live as long as 20 years
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Emperor penguins weave contrails of bubbles through a sapphire sea. They need not be so
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agile above the ice; all the action—hunting and being hunted—lies beneath iti






N
= - "
I.Il.l e
r"r..a.
Al = = -
||_-. = i :..'
-|I| ll
“
=
1:' B = Wl
- =
n



Protecting
the family

102

Ears out and trumpeting
a warning, the matriarch
Ladybeard makes a false
charge at photographer
Michael "Nick™ Nichols to
protect a younger female,

Anemone, at left, and her
calf. Though females often
guard younger elephants,
this kind of charge is
"extramely rare” at Dzanga
Bai, says biologist Andrea



Turkalo. She speculates
that when the animals are
in the clearing, they don't
consider humans a threat.
Elsewhere forest ele-

phants are afraid of people.

Qutside the boundaries of
the national park that sur-
rounds Dzanga Bai, the
animals are illegally hunt-
ed. The killing is expected
to draw closer and closer

-

R HAEL B HH

io the clearing as the
search for old-growth
timber intensifies. Loggers
will inevitably cut maore
roads through the bush.
Poachers are sure to follow.



t was once said that in Africa human communities were like islands
surrounded by elephants,” recalls Andrea Turkalo, of the Wildlife
Conservation Society. " These days it's exactly the opposite.” She would
know: Her pioneering study of forest elephants is conducted at Dzanga
Bai, a remote, 30-acre clearing within one of the largest such islands
on the continent—a cluster of rain forest preserves in central Africa.
When Turkalo came here nearly a decade ago, little was known about
Loxedonta africana cyclotis, the savanna elephant’s elusive smaller cous-
in that makes up perhaps one-third of the 600,000 remaining African
elephants. Ranging widely through dense vegetation, forest elephants
are extraordinarily difficult to study. For vears researchers considered
themselves lucky even to spot a forest elephant, much less observe one,
and based their limited conclusions on indirect evidence such as dung
or feeding trails. Then Turkalo set up camp at Dzanga Bai in Dzanga-
Ndoki National Park, where elephants
congregate to drink and dig minerals
from the soil. Today, working from a
platform in the trees, Turkalo metic-
ulously observes every elephant that
visits, noting physical characteristics
to establish individual identities, then
builds on this data to study life histo-
ries, family structure, and patterns of
group behavior, Equipped with insect
repellent and a spotting scope, Turkalo
spends most afternoons on her plat-
form, “unraveling the intricacies of the
forest elephants’ lives.”

Bachelor life

104

Quenching their thirst, three middle-aged males gather at the
Modoubou River during the rainy season, using a network of foot-
wormn trails that are probably centuries old. Solitary travelers in the
farest, bachelors socialize at such clearings, relying more on their
sense of smell than on eyesight to identify old friends or foes.
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The lady
in charge

1o

Just like their mom, Tuesday,
two youngsters plasterad

in mud use their trunks to
probe for salt as an adoles-
cent male, at right, submis-
sively waits his turn.

Like their relatives in.
the savannas of East and
southern Africa, "forest
alephants have highly orga-
nized social lives,” says
Turkalo, citing her study of



some 300 elephant families
at Dzanga Bai. What she's
found is a classic matriar-
chy, with all groups led by
mature females like Tues-
day. Tuesday's immediate

family of two offspring is
typical of forest elephants,
which travel in smaller
groups than savanna ele-

phants—possibly because
they face fewer predators.

While lions prey on juve-
niles in the savanna, Dzan-
ga's largest carnivore, the
leopard, is no match for a
yvoung elephant—especially
with mother nearby.






Bonding over the mineral-
rich mud in the hole at their
feet, an older female (left)
places her trunk into a juve-
nile’'s mouth. Elephants dig
relentlessly with their tusks
and trunks in the muck

at Dzanga Bai, mining the
substrata for sait and other
minerals to supplement
their diet of leaves, bark,
grasses, and fruit. Ele-
phants work overtime to
axcavate these holes, says
Turkalo. “lIt's their main
activity in the clearing.
Sometimes they dig so
deep that all you can see

is the back of the elephant
working the hole.” As one
might expect, there's also
much jockeying for posi-
tion. “I've watchad males
low in the hierarchy stand
patiently for hours, waiting
for a larger elaphant to

FOREST ELEPHANTS

finish—only to be driven
off time after time.”

With notoriously bad eye-
sight, forest elephants tend
to follow their trunks, using
the appendage as a blind
person might use fingertips
on a stranger’s face—to
identify, visualize, gather
clues, communicatea. From
infancy, elephants antwine
their trunks in play (below),
establishing bonds of kin-
ship while storing vital
information—from smells
and textures to the muscu-

Mining for sailt

lar strangth of their play-
mates. Later these games
become more aggressive,
especially among males,
which grapple and joust
with each other in order
to establish dominance,

§ il

e
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Miracles
in the mist

Picture window on the ele-
phant world, Dzanga Bai is
“absolutely ethereal”™ in

the mormning. says Turkalo,
who likes to start work aarly
and watch the animals

materialize in the mist—they
spend all night in the open.
On one such moming a few
vears ago, she counted 180
alephants. “This is one
great place for elephants,




aspecially the young,” she
says. “Most of the time they
just look happy.” Trampled
by generations of tonnage
afoot, the clearing is con-
stantly growing. Elephants

will often pull down tree
branches around the perim-
eter by tugging on a vine,
or will strip bark off a tree
until it dies and falls—open-
ing the forest to sunlight

RMEHLAE L RETHDILE

and new, more edible vege-
tation that is quickly eaten
to the nub.

Michael Fay, a Wildlife Consar- -
vation Society ecologist, was
featured in "Ndoki” (July 1995).




Sharing the wealth

Elephants aren’t the only
ones lured to Dzanga by the
salt at the clearing. All
animals in the neighbor-
hood—buffalo, wild hogs,
bongo, otters, civets, sita-
tungas, even insects—crave
a taste of salinity in the

salt-poor rain forest envi-
ronment. Each dry season
thousands of African snout
butterflies invade the clear-
ing (right), dropping in on
the locals to get salt from
their skins. Most elephants
take it in stride, says

Turkalo, going about their
business in what amounts
to a blizzard of wings.

So far Turkalo has identi-
fied some 2,500 elephants
at Dzanga Bai—including
50-year-old Emma and
her offspring (below)—and




chronicled their lives and
behavior. Yet with poachers
slaughtering elephants for
their tusks—and no guaran-
tee that the international
ban on the sale of ivory will
continue—she can't help
looking aver her shoulder,
“"Dzanga is like a miracle,”
she says. "But without pro-
tection, all this could perish
in a very short time.” 0
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here’s no disputing Charles Darwin on  this point: "Few

objects are more beautiful than the minute sibeeous cases
of the dintomaceae: were these created that they might be examined and
admred under the higher powers of the microscope?™ So Darwin wrote
in 1872, sounding as much the Victorian connoisseur as the peerless field
scientist. The symmetry and grace of distoms are now even more
evident when seen under the extreme
magnihication ol a scannmg electron
rﬂEL'r:_‘-.--.'Hrr Iril'_ill | or i the ]11_|'r.|.r['.-'_|_-|.|
light of Nomarski interference micros-
copy, a5 1n the colored 1images here

And the hving algae that once

inhabited thedse slica shells? Abont
70,000 species, both foessil and recent,
have been described, and that may be

anly the half of it. As small as they are

diverse (some 25 million would it in R v
a teaspoon ), diatoms are both abun
dant and essential. They make up about
a quarter of plant life by weight and

produce al least a quarter of the oxygen

we breathe. In life they provide high-
quality nuotrnition to animals. as small
as protozoans and as large as baleen
whales. In death they rain down on

ocean Hoors, where their oil-rnich plasma

15 eventually buried and transtormed
into petrolewm. Therr skeletons are mined for use as ilters and abrasives,

Liatoms enable biologists 1o pinpoint sources of water pollution and

manitor the health of ecosvstems. They he P ECH r.'ngi_t.l;h reconsiruct the

mistory of ancient chimates. As for me? | stamd with Darwin.
Danyse Ao Muoeawssil photographed “Pacasites” i the October 1997 sue ol
MaTionMat GrodnarHic and "Body Besits”™ in the Decermiber 1998 msue.

Only glassy yellow rafts remain of diatoms that reproduced by simple cell division
heftl, Diatoms also reproduce sexually, The myriad openings in their silica shells {above)
arg usually arranged in alaborate pattermns unigue to individual species.
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Kaleidoscopic variations In distoms have fascinated professional

hiologists and intrigued hobbyists, who during the Victorian era
arranged the shells in artistic ensemblas on microscope slides, Maring




distbms (facing page), though usually poorer in silica than freshwator

variaties {abovel, appear in shapes just as fantastic: breakfast cereal and

llying coffee tables, compared with gliding smiles and ghostly laddars.




Optical magic of prisms and polarzed hght transforms a coliection of

freshwater digtoms into a bauble factory. Biologist Edward Thariot

points out that diatoms have béen usad as tracars in military imelligenca







Iin Borneo forests a pitcher plant and Colobopsis ants have struck a deal. The plant gives the



Article and photographs by MARK W. MOFFETT

I'S

oﬁmble Parmersh 3

ants room and board. In return the ants help their host digest insects—a new dis




r'."l:_'_ Imi |II'I'-- al Yeurs |l| ".-||:.I'.|l|| Ants |'._i'.'|, -:r_".n_'ll -;'l:_'-'_:l
intriguing relationships with many difforent kinds of plants,
Most of these associations are loose ones—ihe ants hind dwelling places

on the plants, while bringing neither harm nor benefit to them. Often

the ants ve in hollow dead stems or small pocKets o sl that

accumuilate on branches. Thus ants mhabit trees over our heads and
herbs at our feet, carving out living
chambers and [oraging for food. As mam
15 72 different species of ants have been
tound living on one tree in Peru's Amazon
Hasin alone

Howewver, in saome relationships bétwesn
ants and plants both sides give and pet, The
pliants in such mutualistic partnerships are
called ant-plants. Many ol them are beau
nful examples of coevolution, having
adapted wgether with thetr ant partners to
Lhrive i nutrient=-poor areas.

In ant plant relsin 5'|i-:'.|"- ATER pProvioi

-]

LETE

nutrients, protection, and hous Mng to

plants, Plants provide food and shelter to

arils, S0ime s O LR |-.||| < Ol relahiion

sips serve thetr hosts as devoted sentinels,

repelling or killing unwelcome mtruders

| FE |!||_ I !lnn.l. .-.|:|| wasle

such as beetles and caterpillars, Others ferti

Irom the food they drzg home to eat. In retum, many planis have

1
l..ll'.l_l_l '\.Irll_.l_--':

structures (o house and teed ant colonles, includimg
leaves with hollow cavities and seeds with edible coatings or attach
ments. Frequently plants and ants become so de pertdent on onc another

1 e

that thev cannot |ive apart

Deadly beauty, the pitcher plant {abovea) traps insects in its fluid-filled cup, where they
Irowyr. But Calobopsis ants that live in the tendnl (cutaway, right) are unharmed
Charles Clarke and Hoger Kitching ot Australia’s Griffith Unmiversity bagan to understand

why whean they discovered the world's only known ant swimmers (following pages).






AQUATIC ANTS

Vantunng out from thair tiny homes in the
pitcher plant Nepenthes bicalgarata, Colobop
g5 ants dive inlo the plant’s digestive |uices
and paddle about, patrolling the laguid trap
They collect large prey ke a cricket (abovie)
saveral workers wera needed 1o haul this
neavy meal up the pitchers wall o the nim
for a communal feast (right). Such apparent
thiavery benafiis the plantl. When large prey
pile up in the pitchar and start to decomposa,
the julcas turn foul—plant indigastion. Colo
bopsis ants keop this from happening by
removing large insects. How do the anis
manage to climb the slick walls and escape(
AR yvol, nD one knows
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ROOM AND BOARD

On infertile sandstone hills in Borneo, Philidris ants act like mobile
root systems, bringing nourishment to their host plants, according
to ecologist Dan Janzen (pages 76-7). A fern feeds its ant colony
with edible masses of oily orange spores. The ants live in the
fern’s speckled stems {inset), where they drag nutrient-rich

debris to create a sort of compost for the plant. Among

the stems grows Dischidia, another plant that

prospers in partnership with Philidris.




ANT CONDOS

:‘-""--'-":: aopen a Lischidia leaf

| find & thriving Philidns nursany
batwesn the plamt’s slondar white
roots (ocutaway, laft). Bacause of
thenr unigue location within
ioavas, the roots can draw nou
shment from Insect paris that
Fhilidris ants colléect and bring
back 1o thair home. Anothe
plant, graywsh-orown Hydno
plytum, which grows plastered
to trae trunks (oslow), also
providas Philidns a place to live
i return for such “fambizer.”

in Franch aulanga, scientisls aro
studying whather Tillandsia
bulbosa (right) raeles on nutrents

ram the ants it shallers
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PLANTING AND PROTECTING

Ants defending their plants can be fero-
clous. In Singapore an army of anls
togethar with the plamt’s spines guards
g rattan palm {fecing pagel. Even more
aggressive are the South Amarican ants
Pachycondyla goeldii, which readily attack
passershy to protect the plants that keap
the ants’ fragile nests and gardens from
dissolving ke cardbaard in the rain
Diligent planters as wall as loval
defenders, anls also sow plant seads in
pardens dispersed throughaout the canapy.
Ressarcher Bruno Corbara (right) studies a
pair of ant gardens 1n French Guiana, Ono
F goeldii ant (abova) carmes an anthuriom
sagd back o its nest, whera it will @at the
sticky string attached and then plant the
sead, Latar the seed will sprout—and thus
ha ant garden grows. [l
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Weslern Barred Bandicoesd Yoo PEsipmig Siee: Memd a
'l"-'lr.;!ll £ =20 g Habrltalt Scrab and open steppe on Blemile

"rl_||'.i|.||:l-_; b e e el it Ak

WILDLIFE AS CANON SEES IT

A wiestern burred bandicoot scampers througsh

dense scrub and thickets after nighefall,

searching tor tood. The little marsupial
rods with s

adeptly unearths insects and

siiarp toreclaws, and with 11s long nose

probes the sandy soil and crevices for seeds

a1l herbs, |J|Jri1:g_' the -,i_'_|1._ the seitary
himdicoot nestles o a shallow nest 1o nl-.-.;n

undetected benedth a cover of gathered plant

{ avivar Fividee Soamrnes

Or seagruss htter. This species is no longes

found on the munland, and now exists only
On two island noture reserves, where 1L 18
protected from introduced predators and
habitar changes. As a global corporation

committed to social and environmental
CONCerns, we wan in worldwide etforts 1o
i I:||

prommote ereuter awire cndangered

species tor the benchit of future generations

NATLURE
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Behimd the Scenes
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Home on the Grange

When v imagine professionil photographers
home w thetr sophstcated urban penthouses—vou're
not magming our photographers. A surprsing
number live, they're happy to admit, in
the middle of nowhere,

"I'm-a photographer, not a:-farmer,”
insists foel Sartore (right), whose house
nometheless sits smack in the center
of prime Mebraska comn country, He
relishes the peace and quiet, 1 spend
so miuch tme making arrangements
and deating with people for my job,”
he explains, "that when [ get home, |
fust want 10 sit back and recharge oy
batteries. On those long international
plane fhghts 1 dream about painting
my porch.” lum Richardson (above
right] tled Denver two veare ago for
tiny Lindsborg, Kansas, where grain
elevators count as skyscrapers and the
whitle town of 3,000 twurns out each Easter for Handel's Messiah. Tim B from Kansas originally but
wchrmits tha living in the big city has left its mark. "1 still drive to my office from my house. Bul now
iy office is only three blocks away.” Robb Kendrick (1op) calls 200 acres i the Texas Hill Country
home. His place is part farmbind and part private wildlife preserve, "During hunting season the
guail and doves and deer know to come here,” he save, Robb points 1o the local police blotter,
reprinbed 1w the weekly newspaper, a8 one reason he plins to stay put: "May 15 was a high crime
day: Four mules and a goat escaped onto Man Street.”

AT CARTIHE
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BEHIND THE SCENES

Yeorgos Wins Again

“Art Is commumicaton, sy Yeorgos
Lampathalkas, whose own communica-
tion skills on Astermds: Dieadly Impiict
st landed him a second Emmy sward.
Thie NG Telovision art direcior started
Al Mvarional LGEOGHAPHIC magasane
19310, His expertise was juat what our
prowing television division needed thres
vears later, He boves the challenge of
film, het savs. “Nobody can turn a page
arsd rerend a TV show if he docsn't
understand something. We have to do
it right the first time.”

A Real Shaggy Dog Story

It was a dog’s life, being on display, Ths
stutted husky from our Explorers

Hall exhibit on Adm. Robert E.
Peary was beloved by a genera
non of vissting schoolchildren
ull of whom, it séems, gave o tug
to his il He was purchased {or
S1HN 1 1963 from the Amer
cart Mudeom of Natural His- . Y

Loy i MNow Yors €y, whitch

assuried us that “this SPECUTIEN S

certamiy resembles some of

L et -.Jll':.'l'-lll |.J|.L'.'L'!.:il.'l|'| L1 P’ | .‘?.
whioh Peary worked, '

Cur curators soon learned _ ensured
theat has provei oty o reaching i oslel haesks
harids was a problem. By 1969 they o His job. He staved
noted he had “deteriorated beyond oin unnl the Peary display was
turther repair and réguested a replace , ited 10 1988—-then went back to
ment “with iberglass liners for cars and b, Jike 2 pood dog alwavs dows
til.” But the new dog's price [apg— TOXT BY MAGGIE EACKOWITZ
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The last place you wawmt to be
is the fivst place we 9.

In the last vear alone, we've helped more than 1.7 milhon disaster victims hnd reliel Huipu-:l
more than 2 malbon underpnvileped kids find a retreat e suunmer and day camps. And
helped mire than L7 milliom lonely senioes nd a Ioend,. Bu wherever vou tnd s, vou'll also

hind a need for your help. S0 please give generously o The Salvation Army

need kvows we season
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Biodiversity: New Term, Old NGS Concern

[ héy roam the earth from poleé 10 |u||r:' they are equally at home o d
washed coral reef or in

i |'|r.' wWimader a1l varien
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] i
arid -.l[lLJllIl.lI:Zi_'l.'.-l Frunk M. Chapman, Plants and ammals have boen s
FECHMTT 115 1G] ARRTRTH brt JHRY L--.n“rl v ol Lite) cing

Hart Mermam., MICIETY founader

d Whildlife Sepvice

pist William Beebe riveted readerd By describing deep-sea croatunes Socen
from s bathysphere, His later work in the Trimidad treetops Jed to toda

IOrEs] Species i --.il"l"i':l'- sich ad Harvard s Edveard O, Wilson, whio hais P

% 0L &€ TOT New ratn
arized the

|! s TTY, !I'.I.L"'-l.'

EAHRLY FORAYS INTO THE RAIN FOREST

il Hli-sire S

ale, & Titaniuy gigaiieus lise
M nimarly s inchiad oo amd an egi

nal iong leren; poasitily of the ssamn
spucies ware shorem on a mpok powvear

naide the May 1868 [skie. Tha =dwlt was

if 15 collectsd by atafl atiralizz Pl

a E'r"r the Bramfian Amazon, nanely dions
bling the nurnaar of 1 glganieul §pecirmisni
il fhe s
an Chefard Un YRTEITY expefition (o dridiml

=1 Fu FEEirdl I'I II:'lE-a: B 11T =T |II
Lo L L sy Lplisiar Al &£
dhnr into tha rain Iorasi
et miskin tBraps

B s Enek sl TS

lrrsbadd @ rops Lisdd
anopry mbiova
¥ Eind o atiTadct



Hindiversity SOCIETY CAMERAS SHED LIGHT DN MATLURE
Milestones Wit & grarhe 1o thee o1l &8 garrve 10 e carmaeri | Canservatonist ang ghotographer Gaorge Shir

W & billlon years sgu was iimicng the hirst 1o mveal arrmal gt ife, In the late T8N e dowsad 8 “fashilighl” ool qellec
- i SO BT WM YRS T [Rrssiag FLEEE N BONETD L TRE O 50 s s polle SEffurs THaErm ot § P by
] E# ST fimh af A s&Cand. swear Lage owupanor hie nggad 8 tnip wom That these dear anagged. settmg an
Loery | bt bilank cartridge thet stamiad them As they bowunded ey, the delayed Nesh Trnd 1o agt thai B}
L It e gl :-'.. o e T T B R g I R T e e A5 P &y SN _|I_::'..-I:I| i Pl s EEE Ol b IFER ATl R
"I"' AN Tl Pl Il Caneh DulTores Ewdesdi s mnnesdanmy niao roddiced T TR Fead Sofossnrckres 1oy i
il : Ltmien Boltnrm ™ 1807, iIohfiryosodguil W H. Loogley and Charten Mamin ol the Sooiety’n prihendo 1k
B =40 rmdlbipn years ago AcE & GlimifTa Lirass Ccane atd fired & oosined of maan 16 K EaEit thvis Bnafsh
y 1 I [ .;.
1 I Glitietai
. A rint
i b alad i

W Ai20 m y 4

 EER RN
i TR I i
17 & IF1EF
| RN Fan
' i |
1k f
il . =
Et 1 F g
B =T moyen
BN | ] EEn
1 |} LiL
i i 1 |

RATIONAL GEHDGRATH |



MILLENNIUM MOMENTS

FROM COLLECTING

TO CONSERVATION
Fliginos sifer a ieticulated
Feheg, & cregied sarpant
ESQLE, BN DT natoresl
reanutEn 1o an American
EleETiET whio wiicl® & Sep-
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PROTECTING THE PARKE
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IMBACT O THE EARTH
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Forum

Clcrober s Millenmerirny artcles on popadation prompr-
el sore mermibers ro speak out for anamals “Whent
will maeekinnd learn that as o species i fuas mo more
rglie o populate the world thae arny other?” asked
ane. Wraote another; "Human overpoprlanion has
araven iany species to extmetion. Ut wall be small con-
siplation when Eechnology allows our gramdchildren o
decernr omly frome theer CD lirary abour the beasitiful
amed bizarre speicies that oncr graced this plinet,”

Population

The Earth is a finite place with mom for a finite
mimber of people. Better civil engineering and
mmproved food production cannot overcome this

ample truth,

1YWy LANTIES
e, derd Wadsle Limeriu
||=|Ir|u-l'l Ieininibewrarg
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(e wondeérs what the impact of AIDS will be on
papulation growth, partcalarly i countries like
Botswana and Aimbabwe, where HIV infection in
adults approaches 25 percent. It scems onlikely that
present fertility rates can be sustained in the curcent
peneration, let alone the next. The dream of an
Afncan renaissance a5 fostered by the South Alrican
podlitical leadership may find its fulfillment in a
deserted connnent, marked only by the return of
the wildlife.
FETER YOS
{ S, Kteith Al rae
Ferhaps 'we need 16 reread Genesis, The first com-
mind to be fruitful and multiply is:given not to us
but tor the creatures of the sea and every winged burd
(1:21-22), What have we done 1o tiflp the endan-
gered 5p1:-|:ted owl and migrating salmon be fruitful

and multplyt

DAVID B ORTMAN
vkl Wischdwgmire

Human Migration

As a senlor patrol agent of the United Sates Border
Fatrol who has particpated m Operation Gate-
keeper since 1994, | found the portions of the aris-
cle dedicated 1o our mission interesting as well
as refreshingly accurate. | do not believe that there
is-un agent among us who has not been touched by
the economic plight of those we are charped with
apprehending. A year ago | caught one tireless
persirn three times m one day! By the third time we
were on o first-name basis. Dehomanizing migrants
bv referring to them as "bodies” may sound cruel,
but until you have arrested, identihed, and turned

away  literally  thowsands  of  poverty-simicken
individuals—with so many hopeful children among
them—you have no idea how emotionally seli
preserving such a simple word can be
HLOIRERT 1. BLRG PSS
Chialin Vi Califi=ni
e most realistic count of nternally displaced per-
sons ks not four milhon, as shown on the graph on

page 17, but 20 to 25 million: nine to ten million in
Africa, five milhon in Asia, five milthon in Furope,

and two million wn the Americas, Thetr number now

excecds that of refugees
HOBEREA COMEEN

Hronteigpy fantiterian P romct om Infermel Dopeaorsient
winahimpian, 70

Women and Population
| come from a developing country and have five
sinlings: my mother, eleven. In such countries most
restidents do not recerve pension pavments sufhicient
for survival when they become old or disdbled, i
they ever receive them atall Instead, they are forced
to depend on financial belp from their children: The
miore children you have, the better the chance that
one of more of them might be pifted or lucky
enough 1o land a job that would achieve financial
security for the entire family.

DIONISIA FRIAS GREEN

i'l;lr.illn.f:ﬁ. I'|r||;.|||i..1

The enormous amounit of rescarch im this article is
deeply apprecated in helpmg us understand the
critical problem of population growth, O particu-
lar interest is the description of the Grameen Bank
tn Bangladesh, The results being obtained by lend-
I-I:I.H 'I-'I'_'.[":r' .'|JI'Li.i:”. SLETE= |.'|1. MTHITEY s Tl'l.-l.' FJF_H_J'I'-I:hT i
the poor, usually women, soggest the marvelous
passibialities that can result from the mtelligent allo
caticn of our Toregn and funds,: My wate and | work
with a nunprafit, volunteer lobbying group named
#EsULTS, which secls to generate the politicil wall 1o
end hunger and the worst aspects of poverty, The
H"L'JTE "I'- ti'l-ﬁ Larameen H-Ill'l.l'. -IJI:: monsirales |'I.[]'||"L' 1.l'|||!-
rdealistic goal can be achieved.

BERESFOND N, CLARKE

Fert Wedpime, Do
Feeding the Planet

While high-tech food production may meet the
demands of an exploding human  population,
what will be the future of a p!&ru:l where lorests
and grasstands are converted to rce felds and cal

tle ranches, where parks and cemeteries become
chicken farms? Can we survive the Joss of bio-
diversity and our natural surroundings in order 1o
feed ourselves? And would we want 1o/

BREYAN L. STAERETT
sumtndide, Arczrmur

' wish to point out an error The fourth country that
today occupies the green vallevs of the Tigris and
Euphrates is Syria (not Lebanon, as stated in your
article), along with Trag, Iran, and Turkey.

LAY R MY | ARONSON
Tl Awiiy oo



Lewis and Clark

| really enjoved Rion Fishers story of the remarkable
wumey of Lewis and Clark: However, on page 89 he
states that the Clark’s nutcracker is the only bird
named for William Clarke Well, this was true antil a
1985 revision of the Check-list of North American
firds. considered the official source of North Amer.
wathy avian taxonomy, The western grebe was reclas-
sified into two separate specics, the westernn grebe
(Archmaophorus occidentalis | and the Clark’s grebe
( Aechmopherus cdarkii). Thos was the number of
species nadmed for the intrepid explorer doubled.

DAl S BASTALSA
Maple Ridpe, Beizeedi € Srlumibia

Acchmophoros clarkii was womed mor for William
Ulark triat rather for | H. Clarg, who collected one of
the first three specimens of that bird.

Varticularly intriguing s the personality of Meri-
wether Lewis, Here is o man whose mind was
gloomy enough to describe a mule deer as “weep-
ing” and a landscape as “drairy. But with dry
humar he observed that “the curlossity of our party
i pretty well satisfved” with respect o grizelies.
Throughout the expediion he proved himself a
capable naturalistand thoughtiul observer, Too bad
the jourmals were not published as he had planned.
They may hive produced a conservationist land
cthic years belore the establishment of Yellowstone.

BILLY OOX PLANT
Mlurireerdbers, Temnssser

Your readers may be interssted in an 1wem ol histor-
il record that has almoast been relegated 1o a fool-
note, When Lewis and Clark and the corps returned
(rom their exploration, they were received as heroes
Lewis and Clark had their saluries doubled and were
cach given 1,600 acres of Louisiana Territory by
President Thomas Jefferson, The other members of
the corps also had their salaries doubled and were
each given 320 acres—except one, a man named
York who was Clark’s slave. He asked Clark for free.
dom s his reward, but Clark refused. York was rep-
rimanded for being “insolent and sulky” and beaten,
It 18 soberimg to know that the dark side of human
mature was present during this cxpedition.

THOMAS O, MADDREN, 1N
PR sl Vg

Somne ten veirs wfter the expeditiom Clark finally freed
York and gave i g waigon and a tearms of sx herses

Perfume

I fedt a bit depressed and withour faith for the furore
after | read how the population is incressaing and the
sivain that puts on natural resources. As 1 put the
magEzine down, it shipped off the bedside tabie and

opened at Cathy Newman's perfume article. Whar o
wonderful plece of work. She is 5o right when she

describes perfume i her last three sentencess—"An
chivir to make ws forget, Or remember, Or dream”

I have hope for the futare, | wish my (and all
other) cluldren o happy and healthy life, and 1
dream that | am sleeping in the middle of @ large

feld of fastine o Provence,
LIESL vard AESSUL RO
Shramd, Sowth Africa

The perfuie that calgght oiv eve (or nose, as it were)
wits the emperor’s famous scent, | do pot nide over
the corpses of my vanguished foes or send loval
men (o thetr deaths (although some fellow workers
could probably use a cannon to the midsection ), but
| would like 1o know where ene could get such un

unustadl sceni
TN SEDDMN
Pty Creorpe, Piretih Oodiieining

The fragrunces of Cleopatra and Napoleon featured
o pages [T are not available commercially:

As one whose simises absolotely BLOW UP when |
encounter sameone wearmg o little too much scent,
| can tel] vou without a doubt that the wirld does
NOT need a new perfume,

FENNY MITUHILL
El et Caliramaln

On page 102 you reler to civel cats a5 cats. Civets
are not cats but the largest and most doglike of the
Viverridae, which mclude genets and mongooses.

ANTOMNY BRITTEM
i wistudivs, Seniniy Afraim

Millennium Moments

| was shocked us to why the time line made no
mienition of the 1932-33 man-made {omine in
Ukraine, The starvation of aver 7,000,000 was a
harrowing experience for the Ukrainian people,
described in Robert Conguest’s 1986 book, Har-
vestuf Sorrow.,

WASYLL GINA
New Haven, Cenmeeticm

Earth Almanac

Resarding vour item abowut meerkats that baby-sit

the young of others—would these be referred 1o as
suricale mothers? .
MILE O BRIES
L -{u.:'rl-..'-, Caalrfraig

Letters for Forwm shoplid be senr to Nanosal Ceographie
Muagosine, Box 98198, Washiapron, DO 2000904195, o
by fax o M-S0 3460, or via the Interner 1o mgsforumg
nartimalgeographic.com, Inctude ey, ailldres, and, day-
tirme telephone, Tetters imay be edived for darity and space

NATIONAL GEQGRAPHIL, FEARUARY 1049



NATIONAL GROGKAPHII

An Ocean Apparition:
Trees From the Past

Divers Near the End of an Era

Carrying out a 1,500-year-old tradition,

this woman prepares to dive for abalones,

sea cucumbers, sea urchins, and octopuses

il Cheju Island off Korea's southern tip.

Cheju's female divers, known as haenyo,

began honing their skills at the age of ten,

learning to dive as deep as 60 feet and 1o

hold their breath for up o two minutes. As

recently as the 1930s they numbered more

than 20,000, Now only about 3,000—maost

in their 50s and 60s—remain, as their

better-educated daughters find work that

15 less physically demanding. " There are a

lot of yobs available for young women these

days,” says Kyung Sook Schoenman, who

has filmed and interviewed the haenyo for

a decade. " Ten years from now, there may .
be fewer than a thousand divers.” " j T

YLIG SO STROEMMAN
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A New Way to Measure the Sense of Smell

Millions of Americans sulfer from hyposmia, or 8 reduced ability to smell (GroGrAPHIC, Sep-
tember 1986). Now specialists in the fild have begun to use cutting-edge technology to measure
the loss and o demonstrate visvally the difference between a hyposmic patient and a person
with a normal sense of smell, One resenrcher, De Robert L Henkin of Washington, D.C,, uscs
tunctional magnetic resonance imaging (EMRI) scans. He hus found that scans of people who
can smell normally reveal greater brain activity (above left, bottom) than do scans of hyposmic
patients (top] whien both are exposed to odors such as peppermint, banana oil, or fish. Henkin
says he will nse IMRI scans 1o show whether a drug he is testing helps patients whose hyposmia
resulted trom head injury or allergy-based nasal problems regain their sense of simiell.

B NGSs BESEARCH AN |
Unearthing a Pioneer Church

e mgd-Brsck church once cast'a tor-
nidable shadow in the bustiing Jor-
damian port town of Adla.
e calieel Al -":l.i.||'l.'||1 It

stood B5 feel I'-III':. 52

leel wide, aind 13 feet hugh.,

with glass oul lamps hangimg from jis
cotling amd a cemelery ontside. But
it was no match for a fourth-centues

e theuake, winch caused it to collapse:

I 1994 g team led by Thomas Parker of designed specifically 1o be a church. Signif

North Carolinag State University began o un- cantly, documents feom & Christian coun-

cover the buildimg, which had betn buried under .

¢l held i1 325 mention o |||'._'||||' ol Aila

sanl; By Ll year the archagologists ad deciphered We know that early Chnstuans met i priviate
% I|-l"'|_|| 4 CENTEFELE ASYE, T 'i'.Ii' _|:-|."-| il .||.||II l.'I I'I' 1SS, 4V s I |r|-u.'r I, "|||i '.|||'. fingk || [ ||||:|'-.r
where afi altar toble stood, and a rectan known churches, in Jerusalem and Bethlehem,

wiere bl sround 3257 Unlike the Ada church
r|!l|'-L' GTra TUTEs L '..II-'II.'li 1IN LRSS, TiiCET -'-'.'I!.!I-l.'l|

:..'=.I|.ll AThL hey alsa found pottery and
fliese conns that I"l.'ll"l'.l them deter-

e 1w Dol i the late therd cet-

ey, the carhiest building vet known

CRESAEETS IThOEI TR ovel’ TNe centumniess
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Still a War Zone
for Gorillas
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Finally: L.A. to Return
Water to Owens Lake

| e worst airborne pollution in
the LLS, comes from dust storms
m cemtral Califormia’s Owens
Lake, The lake bed has been
B0 Ay sntce the 19208, whet
Lo Ang fes diverted the (hwens
Revier imto an agueduct to supply
abour half of Los Angeles’s water
After nearty 20 years of wran
ghmg, citv officials agreed lost
summier 10 redoce the dust By
covering 225 square tiles af the
ale bed with water, gravel, and

viepetation by 2000, Estimatied

coslz | 20 o dollars,

B NOS RESEARCH GRANT
Long Look at Dusky Dolphins
Rrbame courtsiip: A male dusky chitses
lemmiale off Mow Zealand. Since 1973 NiGs
prants hupve aded Bernod Witrssg of Texas
A&M in his dolphin studies. A new threat
bor this .|||||-|.|.|-. l.-.-"||| h R |l.,._:|||:-_ L ES
pled in fishing nets by the hundreds cacl
YEAT, Imay come [rom pleasure Dosdlers

seekine & cose encounter with them

Cormorant Slaughter in Lake Ontario
Provokes Outrage—and a Reward

A chill emerged from Lake Ontania’s waters last | udy,
New Yark Stute Department of Environmental Conser-
vation reésearchers found nearly 4 thousand double
crested cormorants Killed by shotgun blasts on Little
Crallod [sland, about five miles from the Nesw York
shoreline, "It was pretty gruesome and disgusting,”
says the department s [im Farqubar {right)

With 5,800 nests, the istand serves as a rookery for
cotmorants, nol endangerdd but protected by state and
federal law. Fishermen and members of surrounding
communitics had complained that the birds were hurt
ing therr bivelthood by reducing populations of small-
mouth bass and other sport fish. T test the charges,
conservaton offcals are conducung a vearlong study.
Al least one fisherman was subpoenaed by a grand

yury. Rewards as high as 50,000 {or leads on the wen-
tity of the perpetrators have so far produced no arrests.
CEXT Y JOHN L RLIO]
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B FOR INFORMATION

E-mail for Intersctive: ngi@ngs.omg
E-mail for Member Sarvices:
ngshine@cusiomernsve.com
CD-ROMs: In the U.S, and Canada
call 1-B-881-2019; elcewhara call
-916-8939-1004

B ONLINE
Past Glimpses,
Future Threats

For new insights into an
ancient story, explore
“Dinorama,” an L e

ever expanding K

feature on our

website. Learn how
compuier models (lefi) allow scientisis to play
with virtual bones from the largest creatures ever
to walk the Earth. Peek into the shells of re-created
dinosaur eggs (above). Peer into the past at
www. nationalgeographic.com/dinorama.
B What can lobsters teach us about the possibility
of life in space? Virginia Morell, who writes on
biodiversity in this issue, reports from the coast
of Maine at . . . /2000/biodiversity/nomes.
B Hall the planet’s species could face extinction
within a century. Discuss this grave problem
onling at . . . /ngm /9902,

Your .-".'mﬂ'l::l]i"i Cammittee for Rescarch and Explo-

ration has awsirded more than 6,400 granis since
| 8D Meet our grant reciplents and learn more

phout the conumittee at www.nationalecoerapig
wonnSreseitrch,

B o 19 we established an Expeditions Counal to
further support investigations and adventures into
untamed teeritory. Find oot about it at . . feouncil.
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In 1872, Elijah McCoy Lt-n
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The Real MCoy

I

LIt

AN SUY by GMO doesn't just look lixe 3
WUck - It's the real McCoy. It's designed to
parform like a real truck should, by the
pnRes who Rave Dean desigring rucks 1o
meae! professional standards for nearly &
gentury. The GMC Ervoy ™ and the GMC
aukon® Denall,” When you want it all,

Raal luxury, Aeal performance. Raal truck

o ine GMC Envay ™ and Yukon® Danal.




I have a MOTHER.

I have a FATHER.

-







Sure. there are cleaner vehicles than a Honda.
But how long is your commute?



If the idea of sitting in bumper-to-skateboard
traffic doesnt appeal to you. we have a better
idea. In fact, several. The clean and fuel-efficient
vehicles from Honda. Our low- and ultra-low-
emission Accords and Civics now comprise the
majority of cars we sell in America. And our
natural-gas Civic GX and electric EV PLUS are

remarkably clean alternative-fuel vehicles. Best of
all, these cars perform like, well, Hondas. You see.
weve always been committed to balancing your
desires for fun and performance with societys
need for cleaner air and improved fuel economy;
Which can be just about as difficult as balancing
on a skateboard. With a briefcase. In a suit.

HONDA
[ hinking.




New Loser Gollery Greeting Cards

Only ot your Hobmark Goid Crown Store. L



! g r B i -
t‘ ' s true. In the Last 20 vears, eripty oulk juges procduct with less packaging. * Even the plasti
lave st a low ol wedght, I dact, plastbes dare procery bag uses 7 percent hess plastic than it

o | belping ks ol produces andd packaging slim did in 1976 Big deal? You 'bet Now it would

~ Would You Believe The Jug
On The Right Is 45% Lighter?

dowrn That meany using léss energy and [ower tabe Fiwe trucks to deliver as many papér sacks
radw maternals to make thetn Bést of atl, the mitk  as ope trockload of plastic bags. Which also
g on the rghe stll holds the some amoom saves [uel = To learn mone, call the Amercan
of milk, delivening such benelis as shames Plrstics Coanctl-an 18007779500 for a Free

resistance, a tamper-evident seal, a resealable cap.  bookler. * You 1) Hed that, for-a lightweight,

and a convenient handle *Soft drink bottles ae e Benelis of plastics - Américan
= Hiasdirs
e I L s
shimrmer o0 That allows trocks e deliver miore aie =il pielly hiavy . Lol

PLASTICS MAKE IT POSSIBLE.

-y i
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Microsoft

PR O oy Wl o i fiscten :

Microsoft Works Sufte 99 gves you =0 many Wols 1o gel things done

arcured e ouse, you may siarl 1o think 1 can 00 armything. Atter all, it can help manage your

pacsona) finances, creats |efters and: groelng cards. and résaarch: and write schodl reports, With Works Soite 99
¥Ou can go &l these things-and more for aboul the prce of replacmg s oad of whilos.

S B Zhag, st Selhing things done, bt gon T 1 E&T wiiEle ‘we can neln you remsnoar

when B do your [Gundry, separpling Bads 15 ywour job

With Works Sulte 99 you get all six of these great Microsoft products for around 5100
« Word 97 - Warks 4.6 - Encartn’ Encyclopedia 99 « Monoy 59 Basic
» Graphlcs Studio Greetings 99 - Expedin Streets 98

EETTT ITTO Y R WS T frrmanl i C i Wit e



The road ahead is merely-a-suggestion.




The Beauty of Al ¥V hoe! Diriw
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I'm not into light meters

it's all you need to know about film




PEOPLE IN AUSTRALIA
BUILD SOME PRETTY

AMAZING THINGS

I'here' s one in [fronl of thal

BIG WHITE BUILDING |

TOYOTA People Drive Us




in Denali’s shadow, view moose up close,

float down the Yukon. and marcel at Glacier Bay,

YOU HAVE TO TEAR OUT THE CARD.
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Expand your universe with the
revnlutlunary Meade ETX Telescope & J

Observe land, sea or sky in stunning high-
resolution detail with the world’s
best-selling modern telescope.

Explore hidden comers of the universe wirth
the Meamade ETX, As Sy gt :|r|-']|:l""'r'.llp|‘
reported, "Five Casoni Divicion in Sanern
r:ﬂlm _II'H:| IFI Ir"|'|"'|'ll ifie IR, ]r = Hi‘.lr [ vl |"J'i_'f.T
wning o veloer on the antlers af a deer 50 fees
any...the ETX [ie] an ideal ..|."|"-‘|'|-.r.lr|:.14:|-_ll-'
telescope for anyane wanting to inpect cagles

I ar 100 yardy or stars ar 100 LegEne- ey, . .l

compact, portable telescope with first-class

) @piiey, " The Meade ETX: there's no other tele-
scope like it in the workd.

See it now af over 1000 Meade dealer locanons in the LS AL
and Canada, |.|1-:r|.|.-|lm|:!. "'l"

.*I-‘**"J;H > ATTTRE

lua 7 L1 l#nih;lll qu [ RL

One trip. Done COMPANY™®
1-800-251-1212 1-800-367-6178
Call 1-800-62-MEADE for u free copy of Meade Telescope Catalog #120 or for other dender locations near you.  ETX

Tebescope $595; shown with opaienal camerd sdaprer. Ovher premiinm-quality Meade tebescopes from £100 complere. Meude
Insrumens Corp,, 601 Ok Canvon, Lvine, CA 926300 PAX: (949) 451-1460. weww.meade.com
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| | VANTAGE |'|u S5, INC.
W0 B e ML, Merw Yok, Y LEHNED
ORICIMAL MINT COMDITION Phione: 1-804-821-35990

SanT-Gavnens Dousts Eacis 55'?? - —_
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CALL Tf:-ﬂ-ﬂiﬂ[l’l]df}d 2582 Ext. T84

wavw. hilanchardonlbine.com




EVERYTHING
YOU WANTIN A

HOME COMPUTER.
MORE OR LESS.

Phooe Howrs: M-F %-11p =53 -50 Ba-lp CT* In Canada,” cull BOO-EX9-0088 « In Mexcn call 0001-800-210- 16

Pessanal l2asing arcanged by Dell Fnancial Seraces LP. sn indepeadent entity, o goaldied castomers amoun? of monthly lease
payments above hased om 36-month lease. All above monthly lease payments enclede 1akes which may vary (far exnmple, Hartford
City. IN sades taan "S2.00/manth|; shipping cost doe with first payment e seconty degosi required; subject to creda approval and
aealsabiity. Lease lemis subject Lo chunge withoud nodice

pentium-||



DELL" DIMENSION" V333c DELL DIMENSION XPS R450
INTEL" CELERON ™ PROCESSOR AT 333MH; PENTIUM® il PROCESSOR AT S50MH:
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In the right hands, iron, steel and aluminum

Gmnonrd e

Gapinng Coanvarnibls




can be transformed into precious metals.

o CHRYSLER
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vets. Cull 1-800-GMC- |

visit our weh sire: www '-1-'=rm'|'|;_:nn com.  [Dovones thane. Don well



Henr}r Ford dreamed of “making the desirab]e affordable’’
F m—

-
-

Obviously, it's a recurring dream.
Introducing the $17,995° Ford Taurus.

EvEny mnovation neips lower costs, Tor us and for youe That swhy Lthe lowest price ever o

government front crash test rating. More affordable More desirabile Desigred for safety

T A | 5 i -l =3 i
1% COUME BETHNE CAT Mer N rarg Gredmen: oo

Ford Taurus




Lisbon = Midiki
' '1“ Palma de
Cadiz » \Iah Mallorca
(sibraltar * A\lmeria
Tangier *
e (asahlmea

PPYPRVPPUR /| /| DI TERRANEAN
i wo COASTAL SPAIN
CRUISE VACATIONS
i, INCLUDE:

|0-day Mediterrangan and Coastal
Spain cruise in 41 ocean view cabin
| pllis:
FREE

Round-Lrip air

BONUS!
Bur Carecory A B, € on D,

= i ANDGET AN EXTRA HOTEL
NIGHT N LISKON AND FREE
Deluxe hotel stay in Lisbon

FREE

Deluxe hotel stav in Barcelona

juiy 10 July 20 » July 30

il o - Im ™ of “Yh . ines o b 10+ o 8
fﬁ’“ f[*_” LG GET THE LOWEST PRICES
" Kl t.a-:fl_-n.f.-ﬂ'fr?_ ._T:I-':i?r-. BUY DIRECT ano SAVE!

AV SO0RRC L) £1.800.789.4687
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With features like these,

With 8 jummin’ Cassene/CD with six speakors, power drivers seut and anti-lock brakes

you'll enjoy being,

Clamrys Extma Valoe Pockage will have vou waanting to drve all might oyt Add this Srea suloe to the

the designated driver.

beat-selling ur in Amerjea® and you've got everyihing vou need. Except mavhe o few mone friends,

TOYOTA

-800-GO-TOYOTA « www.tovota.com
et Midns Ssbes LIS A& [nc. Backls Uind The o S thesie wiks leove vom "Buned e L. Pl i
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Dominating the field.

From day one, Ford Explorer has been the leader of
the herd” This year, the new Explorer will go further
out front by adding optional side-impact airbags™
and heated front seats to an already long hst of
standard features. Plus, as a Low Emissions Viehicle,
the new Explorer actually runs cleaner than most
passenger cars on the road today, Ford Explorer.

The most evolved species out there

taaie BEaunr maode| shiowm 534838




.I ..‘ I'
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1999 Ford Explorer

Four-door starting at 523,499




FLASHBACK

B FROM THE GEDGRAPHIC ARCHIVES

Herd on the Street

Few elephants miixsed the point in Ayotthaya, Soam,
after the ancient Tha ity rumbled to Jife for a royal
elephant bunt i 1908 Hundreds of wald pachyderms
were rounded up feom surmounding jungles and
drrven into a eak-log corral. When animals suitable
for work had been culled from the herd, the rest
were relieased brom the pon then goaded into charging
an umbrella- waving youth, who would at the last
moment dart to safety-—most of the nme. 'This pho
ograph appearcd in " The Warfare of the Jonghe Folk™
in February 1928, and a seriés of pictures from the
same event ran m Pecember 1906 under the rtle

[he Gircatest Hlunt in the World

MNATIONAL GEOGHAFHIC, FERNBLIARY 19949
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B BIODIVERSITY

Life—on the Road

Though teporting on the
diversity of life for this issue,
writer Virginia Morell and
photographer Frins Lanting
could just as easily have filed
storics on the diversity of
ANPOTLs

“I'was in England, Kenva,
South Africa, Costa Rica,
Yoru, the Philippioes ...,
wive Virgin, © 1 think it was
|3 countries thn mll T just tell
praple I went from Mane
o Aadaguscar.” The mist
remarkable place Virginia vis
imed, she savs, was Ecuadors
Taputti Biodiversity Station.
[here she waded into Rio
Tipatind | righ
ing 4 troop of golden muaniled
lirans. ""--'I."-l.hh had hunted
i that part ol the forest in 20

fiile follow

vears, 3o the animals weren't
afraid. They must have consid
ered us some srange new kind
ol primate.” -

Hovw mmamy countries did |

P HIC

viail Tor this story?” muses
Frans Lantiog, shooting sap
phire minees i Madagascar
[above ). [ have no ideal | trav-
eled nonstop for elght months,
Cnce | went stradght from
a mounntamiop n Hawamn—a
place =0 fragile that steéppingn
e Wiiig spot could wipe out
J11.¢
plane that flew me across the
Pacing, then ., 100
.1'I-[J.':--u'kLiIIJ'~L'1I‘-. () I|1.|".|._|I:--_||_II|:J|E|]|
E. £ Wilson a1t Walden Pond
S after all their travels,
what do these two contribu
tors think the future holds
for tiodiversaty? " We're a self-
cenitered species, savs Virginja
Frans is miore optimistic. "A
photographer has the tools to
document whit'’s happenimg.
oy ke ]_||_-|||'|r||_' gware. ' still
phesthistie enough 1o helieve
| can make a difference,
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