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ECHOING THE SACRED MOUNTAIN BEYOND, THE PYRAMID OF THE SUN

=




By GEORGE E. STUART
SENIOR ASSISTANT EDITOR

Photographs by KENNETH GARRETT

MESOAMERICA'S FIRST METROPOLIS, TEOTIHUACAN RIVALED
ROME IN SIZE IN THE MID-FIRST MILLENNIUM A.D. RITUAL SITE,
MARKETPLACE, AND ART CENTER, IT INFLUENCED REGIONS SUCH

As GUERRERO, TO THE SOUTH, WHERE THIS TEOTTHUACAN-

THE AZTEC CALLED IT THE PLACE OF THE GODS.
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HEN SABURO SUGIVAMA began excavating

along the southern edge of the Feathered
serpent Pyvromid at the Mexican ruin of
Teotihtiacan, he realized, as all archaerolomists

AL 51 ¥ :i"il' . Iil'.l-| .ll. WiHs CI ':-.'-i-":.' LI
thireshold of the unknown, But nothong coudd s
prepared hm thal summer in 1983 for the macalbr
discovery at the bottom of a four-foot-deep trencl
sealed, arms crossed in back, was the skeleton of 8 man. Aroundd his
neck was a broad collar made of more than 200 shell beads. Suspended

from this had once been a tier of upper human jaws carved from now
deteriorated wood and decoratéd with shell teeth.

sugivama and colleagues from Mexico's Instituto Macional de
\ntropologin e Historia (INAH) uncovered 17 other male skeletons i
the grave. Their arms too were crossed, and they wore almost identical
allars, althouwt

3 .Il. = RS e L IIII | |'|| | =||'.lll'l I T "-_ 1 I" -.|.-|| Ill_- B

two had real human jaws with teeth intact. These
Men were pir
ance shiny with pyrite —a standard decoration on ancent Mexica:
mifitary costumes. Weapons bad been buriéd with them —the grav
elrlec] 169 spearpaints
"“We have no idea how these men died, " Sugivama savs, “Thi
hones are unscathed, but we know from radiocarbon dates on some of
the orgamnic material that the bunal took place around A. D, 200, Sug-
vama believes they were sacrifice victims, beéecause the bodies hail been
carefully positioned in the tomb with their arms tied behind thei

[ strongly sugpests that their killing was part of a ritual that
marked the dedication of the structure

leotihuacan was the first true urban center in the Western Hemu
sphere and the greatest metropolis on the landscape of the Amenca:
before the Aztec Empire. It arose amound the beginning of the Chris
en passed into legend. Al

the height of its prosperity, about AD, 500, it is estimated to have hel

S '|I||'_--|"| EOME seven centuries., t

between 125,000 and 200,000 people —rivaling Shakespeare's London
a millennium later. Teotihuacan throved longer than impernial Rome
its contemporary, and in the more extreme setting of a high arnd pla-
eay siaked DY & briel rainy seaso;

[t was the elaborate western facade of the Pyramid of the Feathered

serpent that frst drew me Lo the city nearly 30 viears ag0, wlien 1 was

it1El 1 gracunte schodn nd taken my Dumily to Teotihuacan as a sicl

[
13, WhRere

trip on our way overland from the United States to Yuca
as a field assistant. 1 had helped map and excavate Dzibilchaltidn and

¥l amid lies on the east sids

other Mava sites. The Feathered Serpent |
af the huge plaza within the Cihudadela, or Citndel. Named by awed
spaniards in the 16th century, the Citadel was to Teotthuncan whnt
the Forum was to Rome: 1ts physical and spiritual center

Photoprapher KENNETH GARRETT “is known by archasologists all over the
K | ai |!!.| [ rs FEd st And thay i L FRLT] RCAUSE e LAKE

trme curing his work o help document LINOITES IMYOCTANnT thieir research

Mere inches of clay hold o moystery: the meaning of an austere
hast figure and (s adorned guest. Few such figurines survive
at Veotthuacan, Perhaps they symboiized diving profection
for o confident and independent people,







grulptured fncade to life, and it seemad clear that the bullding was

mtended to catch —and hold — the attention of the viewer, Four stepped  “There was another life at
ievels looming in front of me held great stope icons, alternating imapes  Teotihuacan, the one un
of the Feathered Serpent ne of the most important supematural derneath,” says Mexican
peings in the ancient Mesoamerican pantheon —and emgmatic head archaeologist Lindo
Manzanillo (below). In

Hresses, Intricately carved and once brightly painted, they protruded _
: e af e Oy cives

I Em ||.:||._ 1T -|i5'|_l e ol el |'i!l|'-|":_.| 'I'|'||.:E| -'|||-- ._.:|| | 1 !
I 3 gatst of the Pyramid of

Adl these elements, arranecd in geometric harmony. Hanked o gencd : é
the Sun ghe evaomines

shirway with balusirades punctuntied by Rnged serpent heacs evidence of nccupation,
Looking bevond the pyramid itself, | was amazed by the sheel which continued in later
prawl and architectural grace of the Citadel and by the enormity of ciltures, She believes
the Pyramids of the Sun and Mopon — Teotihuacan's most celebrated the Teotithuocanos them
architectural treasures. And vel 1 knew that all this concentrated pran selves created these tun-
deur was but a tiny part of the immense city, abandoned and now in neds as they mined stone
rains. that lav around me . te build thetr city, Im
dioing g0 they may well

since that first visit I have come to know hundreds of sites through

hetvee triterided themm bo

i1l Moesoamerrea gs stafl archasolosmst for the National Geogranhin
represent the bottom

society, | have watched a golden sunnse boghten the pyremads and
plazas at Monte Alban in Olaxaca. | have spent the might in th




level of theélr universe, an
underworld of ancestors
andd fertiiify.

“Life and death are re-

[ated in their cosmology,”

Manzamnilin explains,
The incense baurnier she
fovertd in a restdential
area above pround incor-
porates both. A funerary
offering, it spreads the
fruits of the earth—corm,
cotton, squash, and [Tow.
ers—iat the feet of its re-
splendent central feure

MNunnery Quadrangle at Uxmal,

full moon swie Lhe ornote stone facades, | have stood before an ave

sheerving Lhe hieht and shadow as &

nue of enormons, evocative pyramids, shrouded in greenery durmg o

brilliant sunset, at Cuanlote 1n veracruz, Hut ol all these places, Leotl
hiuacan has lodeed ibsell most tenaciousiyv in my minda
Umaost inde

scribably sacred spot about 30 miles northeast of what is now Mexico

Founded on what its builders must have regarded as an
City, Teotihuacan once covered negrly sight sguare miles. Today
much of the city 18 buried under five towns, one of Mexico's largest
military bases, numerous farms, commercial centers, and a string of
& also spreads mto lonely backcountry, where dust

ke soil and foothill slopes with impenctra-

|-I:'_!1'.'-.|'. v 1 he sif

devils stir the gray, talcum

ble clusters of prickly pears challenge graving archarologists
[eatithuacan was lnid out according to aseét of alignments that ted 1

inttmately to the movements of the stars and to the mountains on the

horizon. Toall who knoew 1t as g place o ATCET And porwier, wWhose mion:

umentality nvaled nature itsell, the city must have seemed a true won

der of the world. The later Azlee knew Teotihuacan as the Place of the

Lrods. Today's Mexicans speak of the city ‘the pyramids,”
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vl SPHERE OF INFLUENCE
e Thorgh 1 cortrofied the srromding
! central by s 30 d enltivated wide

. TEOTIHUACAN'S o ot 2
§. ORDERED WORLD R e’ i

: In every direction this city wos laid sl
out in harmony with the universe as M i Acancél
"o Teotihuacanos understood it. “It's the P N o ol i
« pluce where time began, ™ says Colgote | Miicn City ™. g m
University astranomer Anthony . T fENTRAL Charkui e T L
Aveni. “Why not have its hour and ~ g e Palenue ﬁ—-r/;hhhn Ha

minute harnds set perfectiy?”
The Street of the Dead, the main_ ‘l

wxin, ungles east from true north Mk Masosmerican :uﬂ.ur.ﬂ reglan S DRSS
tor point towdrd the sacred peak of s Sproadd of influence g _‘.:'_-'I:-l-ll.l.:l =
Cerro Gordo, The main east-west wxis i ""’""“""E‘""“ 8 favagont [
tineed wp with i point on the western T e
v horizon where the Pleiodes, a star
¢ cluster Hnked to the Mesoamerican dipis oy Boirghinad i
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PYRAMIDOF THE MOON

Astending the Street of the Dead,

Excavated structure
M Modern faclity

e i
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PyRAMIDYOE THE SUM
Twarty sories tall, thiv wis the

! i
et gy i
of the Moon, It retaint the odeme .
J'} uxad by the Aztee. who ade
| pilgrimages to the city

| Pyramid of the r
Feathered

—-SETpent
1]
f THE SOUTH END

: Sone lwo Setitiries of monumestal
I building came tu 2 and about 4n
J 250 with the campdetion of the Great
* ompourd —probably the frair mar-
F kel — pnd the 30- sere Chadarels o
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When Sugivama unearthed the mass grave at the Pyramid of the
Feathered Serpent, he was workingunder the supervision of R'i'l'mr'.

.Ll.nru.-r.1 Castro of IINAH, as part of a team investigating the Citad LI
The find spurred a collabarative mvestigation of the entire pyramid b
seientists from Mexico, led by Cabrera, and the United States, |r.=flu.-r
Creorge Cowgill of Arizonn State Universityin Tempe. Eventually the

leam talbed 133 skeletons in 21 separate graves along the edees, at the
corners, and an the heart of the pyramid, gnd members suspect thére

are as many as 200. "' We began to se¢ a pattern in the placement of the

burials,” Cabrera told me. “lIt saved us lots of tunneling.”

T |n' ':-':l']""": females as well as males, were arranped in segregale i
eroups of 4, 8, U, I8, or 20— key numbers in the Mesoamerican calen-
clar ond l'i'--~]1'l-'l|'l|i_'- Thev had been placed in various positions: seated,
on their backs, and on their cides. Those on the periphéry faced out
ward, as if to puard the pyramid

'he archaeolomsts made one final discovery, which sugeests that the
Feathered Serpent Pyromud may have been the tomb of one of Teoti
nuacan s most poweriul rulers, Tunneling deep into its core, Sugivama
entountered 20 male skelelons surrounded by 4 plethora of offerings

including objects of jade, shell, slate, wood, and flaked obsidian. It s
the richest burial ever found at Teotithuacan

Nearby was a tunnel, presumably dug biv ancient looters, which
skirted the mass grave: The tunnel led to a deep broad pit with a few
siweletal remains and scattered fragments of its once rich contents, " It's
L"-.'.'l'-|'ll."l"l.'i]'l" " savs Cowelll, “The main tomb may have been there,
bl we will never know for sure.”

HE MASS SACRIFICE at the Feathered Serpent Pyramid

and this himt of a roval barial —are examples of recent gains

in our understanding of Teotihuacan. Modern investigation

of the site began in 1918 when Mexican archaeologist

Manuel Gramio conducted the first systematic excavations
around the Feathered Serpent Pyramid, which he also partly restored
Cramio's analysls earned him the title " father of Teotihuacan archaeol-

ogy." Archaeologists who followed concentrated initially on the pyra-
mids, palaces, and plazas that give the city its public image
Now we are beginning to learn about the lives of the Teotihua

canos—what kind of food thev ate, how they ased the rooms in then A dramatic sky matches
houses, pnd what kind of work they did. 'We have found put that the thve mood of the Pyromid
metropolis attracted immigrants from far afield and that it was the cen- ©fthe Feathered Serpent,
ter of 8 vast trading networle. We may even have the first tantalizing god of the dawn, war,

water, and agriculiure.
“This butlding was
ideologically very impor-
tant,” savs archaeologist
Creorge Cowglll of

evitdence of & writing system: (For me, the apparent lack of one has
been Leolihuacan ' s greatest myvstery

Yot despite these scholarly ndvances, more than 1,200 vears after its
fal]l Teotithuncan remains L'}Lr-‘ui-n We speak of 16 with awe, as we do

the pyramids of Egypt, but we still know next to nothing about the or:- Arizona State University.

gins of the !'-u"-lflh-.lr'u anos, what language thev spoke, how their society  “Tt was intended to be

was orgamized, and what caused their decline. very visiblo—Ilike the
Central to w I'u:' W do know, however, i5.an atlas compiled in the Lincoln Memorial"

1 960z by René | 1 of the University of Rochester in collaboration The modern world

with Iéi.-n.'-r:.:r_ C uu'i:'.I] and Brouce Direwitt of the University of Toronto. puzzles over what such
The Teotihuacan Mapping Project, which Millon himself characterizes 8 monument said to the
as a stagperme undertaking, " surely ranks among the greatest
gchievements in archaeological surveving

From a combination of meticulous ground surveying and aerial

Teotihugcanos; serpernt

14 Nalional Geographic, Décember 19835



images ance appeared
hundreds of times on all
fonrr pyramid walls, One
thing is certain: Residents
ultimately obscured the
front of this pyramid with

o platform and showed the

Feathered Serpent unider
attack tn murals arownd

the city. Perhaps the super-

nafural being, and the

Institutions if represented,

had lost fovor,

Teatih

[l -'-:'f|'|--|:' , lillon and his team produced exquisitely detatled maps

of the site that included, as reference points, the exact positions of

MOCGErn :-'.II! iings, roads, bridges, and other features. The survevors
and archaeologists ;"'.:"'TI‘II '.|'.:' anciant Hoors and walls on these base
maps. Broken pots, figurines, and other artifacts at the surface helped
them determine both the outermaost limits of the city and the changing
patterns of its growth

The map of Teotihuacan reveals an urban grid as delibergie as
Pierre L' Enfant’s plan fai ‘..'l..:-:',-u.-n ton, [, C. The grid used two prin-
c1pal, almost perpendicular,
spot near the Pyramid of :Ia'.' =un to a point of great stenificance on the
western horizon, Astronomer-anthrepologist Anthony Aveni of Colgate
University explains thiat on the day that the sun passes directly oves

ments. T he east-west axis led from a

head in the spring, aboul May 18, the revered Pleiades star cluste
makes its first annual predawn appearance. It was at this point on the
western hortzon that the Pleiades set. A second theory notes that the
sun also sets here on August 12-—the anniversary of the begmning of
the lnst great Mesoamerican calendar cyvcle —reckoned by many schol
ars to have begun on August 12, 3114 8.C. Whatever the astronomical
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vo signs of strugele dis
turb fipures sacrificed
with perhaps 200 others
af the gedication of the
Pyramid of the Feathered
serpent. Collars of
Frueman jaws and teeth
carved from shell
|'|..'r'."|.:I."|_|.:'|':.I' (LS Wrmn,
above) were likely wan
trophies. Such newly
pncovered remains revieal
a commuonding militoary
presence in o sociely once
thought to be a peocefil

thiencriacy,

roduced a remarkable juxtaposition: Tt led the Street of the Dead
lirectlhy toward the hulk of a hallowed mountain called Cerro Cord
A\l the northern end of the street. m front of Cerra Gardo, tl Koile®
hukcanos bullt the Pyramid of the Moo

| he planners of Teotihugcan thu hieved harmonvy amone then
elves, their landscape, the heavens; and the cadence of time itself. In
the centuries to follow, the lavout of the rrowing ity never deviated

L T E] IA ||' |!| g | I_ | { L | the L4
| '! |.'|"!i'.l|!_.| :r'._.ll |.||"||| I'..Il. i z | I|| Ll
| visit Teotihuacan. In prehistory, only three st
 thie Ameéricas weore larger: 1ts near netghbor. th
nic of the Sun; a massive mound completed 500
L ONtaEn (_holula, son | mtles to ths itheast: arndd
nound of the Huaca de) Sol, built by the Moche per
1 the north coast of Pe
| hiievie b I I vilered to &n ipon the Pyramids of Giza and thi

wvinenEn Al '|.|-:.i'- but the view of Tent
the Moon seems to me the most memuorahli

on &arth. And what a sieht it must have been before time rabt



city of its linishing touches

especinlly the gleaming stucco, which, as

we know from the excavatlions done so far, caovered almost every visi-
hile surfaee

Standing on the summit, now an irregular dome of packed rubble, 1
imagined mvselfl in the doorway of a temple. With my back to the gent
v corving heights of Cerro Gorn

o fnd with my line of =ight coinciding

with the center line of the Street of the Dead, 1 contemplated the scene.

The street — 1o less than 50 vards wide —and the platforms, pyramids
and staircases that line it with unwavering geometric regulanty all
comverge townard the volcanic ranges of the far southern horteon. The
wele 1s-u masterpiece of architectural and natural harmony

From my viewing point the combination of light and shadow played

Lo full advantage on the stark platforms and pyramads

W

I'he scene was
untfied by the ded ¥ tabierg, the spanish tecm for the distinctive
butlding stvle of generations of master architeécts at Teotithuacan. Plat
torms and pvramids had slanted wiills (tnludes), which were capped
with overhanging vertical stone panels (tableros

I'o my left lnomed the Pyramid of the 5un, the largest known an
cient structure in the Americas, after the Cholula mound. It rises 212

Pecked carefully into
sfone, concentric circles
pround o cross e fwao
miles from the pyramids.
“This was the western
edge of the city,” says
Mexican archaeolopist
Fodaolfo Cid, who 18
cxoavating in this area
Teotthuacunos may hive
used such circles—found
in and around the city—
(s survevors marks for
orignting the sife,
calendrical counters, or
hixses for the Parcheesi-
Like game of patolli.

] National Geopraphic, December 1905



A mural comes clean
under the scalpel of con-
servalor Zinna Rudman
Pier in an apartment in
the barrio of La Venftilla
(above ), Surrounding
fields were recently used
Jor farming. “Imagine o
tractor on top of this
parinting ! says Rudman
Pier. Archaenlogists
found such a wealth of
arttfucts, including de-
biris from a stone Corvers’
workshop, that an ex-
cavation planned for fwo
maonths losted two years.

feplihngcomn




SOCIAL
STRUCTURES

Bhd:ﬂlwbhnhq"mm
stone apartment compounds made up
maost of the city's real estate. “There’s no
other civilizration in Mesoamerica that
has these multifamily houses,” notes
Linda Manzanilla. “Maybe it was a state
decizion to control the labor force, but
we don't know.™

clay figurines ke these (below) littered
the gite. “You find them in the thousands
and thousands and thousands wherever

you excavate at Teotthuacan,” she says.
Some may have represented the residents
themaeives in domestic ceremonies.

Three related families occupied sepa-
rate, multi-room guarters here. Some
members were plasterers, judging from
their tools (A). Others left behind bones
of the rablbits they raised and, on a ritual
patio, a rabbit sculpture (B)—the
embodiment, perhaps, of a patron deity.
People were often buried with offerings
under floors (C).




ILLUSTRATION BY CHUCE CANTIN




ieel, and i1s base—more than 700 feet to o side—mnearly matches that of
Hut such impressive statistics seem beside
the potnt when vou se¢ the Pyramd of the Sun. My eves were drawn to

a ribbon of color in the radiant light —the clothes of 2 multitude of vis:

the Garegt Pyvramad of Gara

tors totling up the more than 240 steps from the Street of the Dead

The Pyramid of the Sun is slightly less of 4 monument than it origi-
natllvwas. Ini
ninl of Mexico's Independence Dayv, most of its original facing stones
were stripped away

hasty restoration attempt Lo d clebrate the 1910 centen-

ALEING AROUND the fyramid of the Sun to its east

sicle, 1 found an excavation in progress. Leading it was
my old friend Eduardo Matos Moctezuma of INAH, the
srchaeologist who in the 19708 uncovered the [oundations
ol the Crreat Temple of the Artec and other remains of their
capital beneath Mexico City. Since 1991 Matos has had the daunting

task of managing all archacological activities within the heart of Teot-
NHUACATE

fence from the bulk of the site. which lies on orivately owned lands
fence from the bulk of 1l ! hich | tely | i

protécted as a national park and separated by a8 road and

*“We're inding the original plaza level here —a sunken space sut
rounding three sides of the hase of the pyramicd,” be told me. "1is locs
tion and privacy suggest that it may have been one of the most sacred
spots in the city, although we can't vet say whal happened here, We've
g0l the stucce floor, though, and it's easy to see precisely how it curves
up onto the onginal surface of the pyramid itself
mensely in rectifyving the old errors in restoration —at least on paper.”

Hidden below the Pyramid of the Sun lies a mysterious cave, I
extends 330 feel from its mouth near the base of the pyramid stairway
to & point near the center of the pyramid. The Teotihuacanos must

becmuse its walls were reshaped and

'his will help im-

iave used the cave for something
in some paces reroofed

lts entrance may have been the initial sighting point for the east-west
alignment that was so crucial in the city plan. The cave, therefore, mumy
have been the holiest of holies—the very place where Teotithuncanos
believed the world was born. Some archacologists speculate, based on

ontemporary as well as ancient indigenous religious practices in Me-
soamenca, that the
Linda Monzanil

cave was an oracle or meeting place lor seeret cults
a, an archaeologist at the National Autonomous

Limiversity of Mexico (UNAM), has a theorv about the city's numeroiss
other caves. “There are a lot more than we ever thought, " she said, as
abyrinth of anderground passageways east
‘1 think these chambers and tunnels are the

we embarked on a tour of a
af the Pyrimicd of the Sun
source of virtually all the volcantc stone used to build Teotihuacan

Wearng hard hats and equipped with Aashlights, we chimbed down
a wooden ladder to a dark enteance under the brow of a cactus-covered
embankment. Inside, a string of bulbs lit by & generator an the surface
gave dim form to a system of low, wide chambers. Stooping, we en-
tered the largest chamber, which was 165 feet long and 60 feet wide
In every corner a grid of measuring string crisscrossed the dirt floor
Coated with gray dust, a dozen
nilla’ s graduate program at UNAM were excavating sections of the
grid, recording every detail on clipboards

“Based on the character of their walls, 1 developed the idea that
these caves are all artificial, dug to get stone for the buildings, " Man
Adter ten vears of work, she has determined that the

wird-hatted student= from Manaza-

ranilla smicl

£ National Geographic, December 100

Billbourds of their day,
art ond arcintectire

spoke 1non tnstant
“People commurnicoed
in a public way with this
very complex iconogro-
phy,” explains Karl
Tuauhe. Everyone under-
gltood symbols such as
the Crldess, seen on o
Tetitla apartment mural
(right), and the joguar
serpents on a once huried
stubrway at the Strect

of the Dead Complex
fabowve). Modern experts,
however, have yet to
penstrate the many
lisvers of meaning.



S i L3 T Tkt v

: Sty A i whia -
e I T e i e e

EeuETE s e

uh
i

e -
el _th_;'{;t;f.f.'f.“‘-ET'l‘:h]"’é*i"—%f"‘ o R
RAATE EYT  T  )

i
L% e o L b IR

" : e ¥ I s - = i :




volume of stone taken from the caves is eqgquivalent to the volume of
stone used to build the city's residential compounds. {The pyeamids in Crop-sustaining, (ife-
the ceremonial center are largely volcanic rubble with stone veneers. | giving roin was the gift
Another
Remnants of large ceramic vessels inot
itorage areas, 1 hey were also burial =ites
hamber, a student was brushing dirt L-"?='-ﬂln| ing the
af one of the city'= later Toltec occupants. Manzanlla expects to find

Teotihuncano burials as well. People may have believed that the caves

eotihuacan mystery may nave Deen solved of the Storm God (right),
who wields his Hphtmng
1 lower comer of the main  olt on this sticco-

N H caverad pol from a La
B - e "..I

it CAVES pOint (o LheErr use as

Ventilla burial. "He's
clearly one of the major
deities,” says Gréorge
||!'-'-‘.'1l|r'l'|_ A |'i|"l'-'| .'I=|: EQl I'il:' :II'-'||'!".'.'III'|I". Wlritre, a¢ TI|I'I.' L ‘-.rr_-:-'r. ‘—.”"""'Hf“- --”"_.'h |J!l'l Ve T
imerican behet, hbe not only ended but also began a resurrection jour thee place.” Under his
mey, symbaolized by Lhe clatly passage of the sun influence summer cloud-
bursts watered volcanic
0 APPRECIATE Teotihuacan as a living city, one must look saril to put corn, beans,

evond the monuments along the Street of the Dead to hot peppers, squash, and

the outhyving districts, There René Millon's mapping team

irmaranth i Teotiha
can kitchens.

found surface traces of the walls of some 2,000 ETOIYS O
dwellings —the places where Teotihuacanos lived, worked
loved., worshiped, and died.
leotthuncan archaeologists refer to these as apartment compounds
Each compound probably housed a single ki group, related families
;--'nl their closest relatives, Within o compountd’'s exterior wall were a
..||" number of apartment=, each consisting of clusters of rooms
with dific |_r|* functions. »een from the FAarganiuin downtown struc-
tures, the roofiops of the apartment compounds would have

stretched, like tides on i floor, o all horirons, Bevand Llay cornlielos

ind a lattiees at irfigation ditches
Compounds varied in size, with the largest covering more than
315,000 sguare feet —enough room for a hundred or more rw--aé;- A1
rowghly 7,000 sguare feel 'luu-- ullest compounds may have
people or so. Each compound occupied a res ""Jtldllth:F k and was
separated from its netghbors I_ straight streets— 12 feet wide oo aver
1 with stucco. To the street the

apartments presented 1'.'|1||-|.l.|r--u-. '.'._|!|-. f stuccoed stone one ston

W

- P [ — (S —
[ [ — il 'I FERL LY iL8 l_ ¥ -.Il .III =
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nigh and abhout two feet thick., relievied 4 sinile o O )
Atetelco 15 8 medinm-size compound, grandly called 8 palace, about

ialf-mile walk west of the Street of the Dead. As alwavs, | was

il
gnsedd to ting that an old acgualntance,. Kaunl Roldan Cortéz. & cura-

tor at Teotthugcan for 35 vears whom I had not seen in more than a

"Il'= Arle, Wk 'f:l.: EEre, WiALCNINg OvVer ':||| EXH) el ruins and ex AT RN
them to visitors. [-‘!'--'W: uished in his crisp offic |.-.! khakis, he looked
graver than before —but no less genial

e =i, as we pas=ed through what had once heen i

muaze of rooms and hallwavs, "1 ve been here =0 long that I often fesl

i1 lenow

11
this 15 my real home

'-

\tetelco would hove made a fine home for Raul or anvone else
around a. D, 400, when it was butlt for members of the upper middle

class, Designed for maximum prvacy, most of the chambers are fairh

small, measuring at most 10 by 15 feel, with doorways that may have
etn covered by cloth curtains. Many of the tall internor walls were
einbiadd, At least along their base snd sround the doorway, Judgimg

fromm materi] excavated from cnl 1;|1:|i rooms, the thal rools of the

apartment compounds were made of thin poles laul across beams and

i :-.i_ll':l il it <L LHC T

Viost rooms enclose sunken courtyards of patios opén to the sk
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1 __"‘:-—;-: mire the unusually elaborate altar at its center—a minialurm pyram
y carved from pray volecanic stone, featuring a tiny staircase and sur-
~l1 ; mounteéd by a small tempte
B g The courtyard 15 boundecd by three large sguarish rooms on plo
| 1’1 - forms with front stasrwavs and wide columned porticoes. Each o
\\
-H . | <5 wralls in various shades of red are themes of war and sacrifice, sug
2 | Festing to enme archarolomsts that Atetelco wias tha neadquart:
EZI' far a local military order. A superbly rendered procession of covotes
ith feather headdresses Ns one wall. Cn another; soldiers carrv
ves with human hearts inpaled on them
auch pammtings, rarely preserved so well as they are at Teotthuncan
Ll netimes 1 even the smallest compounds and are for me-ths

-':lll. il
inhght and precious rainiall, " hroughout the compound, caref
o ——— intriciate craing

s {{lll ,i-.:.-l:_|"|" __\-"-,. :_:':,.!i:l-..llé-i .|||:|E |-|.E||||“- _I .-'.||_:_' I|'|I_".'.' i 111 (%L1 VT

nies, rehiglous ntuals, and other shared activities n

¢ 1 these spaces, which had the added benefit of

Hoors Tunneled willer to hidden reservolrs, An
LEF ._-.'--!:|||. !||-_'- | ||'||||- !"Ill"-ll'-"'l |"|_! '!E.I' -

L |:

red (o s orpanal height of about 20 feet. Painted on the




ETHNIC
NEIGHBORHOODS

Lﬂlmmm
drawn to this great commercial center

didn't always fit in. Zapotec who settied
in a barrio of standard housing near the
city limitx treasured this funerary urn
(below), brought from their home in
Oaxaca. Many more of their customs and
belongings also marked them as different.
Teotihuacanos probably tolerated such
strangers for generations because of their
economic importance as traders.

In Merchants® Barrio, also on the out-
skirtz, immigrants from the Veracruz

area built the familiar adobe houses of
their native Gulf Coast (right). *We cer-
tainly didn't expect round structures,”
says Evelyn Rattray, an archaeologist at
Mexico's National University. “People
even accused me of making them up for a
while.” Distinctive mass burials {(A) and
abundant foreign pottery (B) stand out as
well. In addition to processing fibers and
weaving (C), this commmunity probably
traded in tropical luweuries such as cacao,

rubber, and quetzal feathers.







' i medium, simple  jects such as this shapes that include a
EXPRESSIONS formsand anony- mask (above) and  pot bearer with a slot
mous foces distin- torse (right) probably  in his head—possibly
guish much of the  belonged to the elite.  for hair—a jointed
sculpture that Popular with the doll with large

mwmmuhﬁﬂuﬁ.nﬂmlm CTHERA KT MUSEO OF TEOTIMUACAN, ENAN



earrings (above), and
a mold—here with a
modern mask created
from it (right).
“This art style
comes all of a sudden
out of nothing,” says
Karl Taube. “It seems
to be an intentional
statement of Teoti-

mast revealing of Teotthuacan's surviving treasures. This was trulv a
painted city, many of its walls adorned with images of gods, peapl
AT Al II’.'I-'lI.'. representabions of mountiins, trees, |:"-'-"":'. 1R W LT,
demctions of the insignia of war; motifs of hiood and sacrilice: and pc-
tures of divine hands and ormate headodresses

[mages of the Goddess and the male storm Gaod are so comimon in
Lhe C11y LAl these U FnALLY U [igires were [Aroia
ines of the official relirion. In her studies of art and iconagraphy oven
the past 20 years, Esther Pasztory of Columbia University has clan
ied] the pature of the gods of Teotthuacan. The many guises of the
Lroddess—sometimes she
seems  beneficent, som
times fierce—show her in
timate relation to nature m
the form of mountains,
which were sacred, and as
the capricious provider ol
water. Her male counter-
nart, the [anged, gopele
everl  Storm Lo, L2
represenls wals i1 LOGE
liehtnine bolt he wield
symbolizes war as well. So
LI mMurals speak 1ol only
of the sacred and secular
life of Teotthuacan but also
of the mextricable relation

11111 by b £n fhem

OT FAR FROM ATETELCO, also on the west side of the citv,
s a neighborhood called La Ventilla, which encompasses
eral compounds of varying size and character. Thi
neichborbood 1= of great interest to Bubén Cabrera. “The

miist important thinge about La venblla, ™ Cahrera t

me, 15 the opportunily o study social relationships within the ctw

"he rooms and compouneds here hind functions that must have beear
as different as the |'|I"--||Il.: who lived in them and, after all, that is whi
[eotihuacan was all about '’

A\ compound on one block 1s finely built, with precise masonry,
painted patios

Al a8 !:"l'_'-h "-_ ::I_. e 2CTOSS the street. by contrast. 12 shabby L virtusl

.|I;-]| NUIMETcLLSs 'IW»Te 5. SoImde lll'-"."'- i1 for hieh CTEITIOTE

slum. It yielded undistinguished coeramics and a grave with a dispro-
pnorbionate number of infants. Presumably malnutrition or disedse han
v licted the sl who lived ther

vmong Cabrern’s other finos at La Ventilla is a A5-foot-desp stone-
ned well —uncommon 1n excavabons so far—that supplied one com
wund. His team also excavated numerous ceramics, sculptures, and a
sealth of mural grist for iconoeraphers and art histornians

e =stucco on the stairways and floors in the patio of one apartment
has retaingd its gleamneg white imsh and balliant red borders, As the
archaeolopists clenaned away the dust, they exposed what looked like
large hieroglyphs, some standing alone and others arranged in group
human faces, animal heads, circles, and other symbaols.

Far me, this 15 one of the most important discoveries to come to ligh

m many vears. Previously, Teotihuacan had vielded only isolated
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symbols of uncertain meaning. Bar-and-dot numbers, the customary
l-:ir'l'-"fl"'. 4l notation 1in ancient _1'|.'||--. .-.."|.-'|'i|'.|. nEve |||'|_'r| '||I|'!'|I'i |||'r;"

anly rarely, such as on two studco-covered conch shells, and no system
of hieroglyphic writinge such as was used by the Mava has surfaced
Could these few |triEt ing symbols be evidence at lasl of Teolithuncano
writing? Unfortunately the sample is far loo small to make interpreta-
ton  possibie —especinlly
since we: have no cleas
idea what language the
[eotihuacanos spoke

T OETOVAHUALCO.
i tmodest '.=.r
o near  the
NOTLITWESIETD
eiige of the
city, Linda Manganilla
has accomplished whal
eems 4 miracle of inter-
pretation: In the almaost
total absence of artifacts
And obher remains,  she
has revealed facets of the
daily lives of the people
there by analyring the
chemical composition of
apartment floors
werr Kiey the stuceco
tloors wiere swept clean
by the orgmal mhabi-
tants, Manzanila toild
mie, SO Wt |l|.'.-E|1Il.'l| il
strategy  that took into
caonmderation.  chemical
traces of human activity
For example, areas high
i phosphates show where
organic refuse was abun
dant—areas where food
was consumed.” Because
i WHS used o prepr
tortillas—nas much a die-
try staple then as now —
whinzanilip conc | uched
that high concentrations
of carbonate pointed to either a kitchen or a place where stucco had
DD Processed
With the knowledege that alkabimity levels are high where fres burn
and that mgh iron concentrations indicate hikely bhwtichermne areas, she
loltedd her Andines on the Hoor il In the ondd sha ||.I,|! cCnoLwEND infor-
maton to pinpoint the plnces where & ceramic coaking stove stood
w here food was stored, and where meals were eaten
leotibuacanos apparently enjoved a varied diet of plants and mea
Aside from the expected corn, beans, squash, and chill peppers, there

were traces of cactuses, hawthorns, and chernes. Amang the bones in

12 Yatiomal Geoprafhi
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Debris is a bonanza for
archaelogists studying
Teoatihuwacan's source of
green obsidian: Cerro de
lus Navajas, or Moun-
tatrn of the Knives, Worl-
ers chipped these chunks
by Hghten waluable cores
for transport (o the city,
35 miles away. The elite
sent crafted absidian to
powerfidl contocts goross
Mesouamerica, keeping
for themselves lithic gems
such as these blades bur-

led at the Pyramid of the
Feathered Serpent.

Teotihuaean

refuse piles were those of rabbits, deer, dogs, and tarkeys, along with
ducks and fis
The [.!i-.i‘.'.'.t'l' ernerizes of three families living in three SEDArgls apart
ments within this Oztovahualco compound —no more than about 3¢
people in all. “Each apartment,” Manzanilla expiained, “included
Jeeping, and storage, patios for cult activity, and
She also found stone-smoothing tools thal may have

rooms for eating,
lunerary areas.”
heen usad by plaster polishers to finish temples in the netghborhood

['he specialists at Oztoyahualco had counterparts throughout the
citv. At Tetitla, a« -I||-.|||-|;|||| near Atetelco, excavation has found
numerows small flaked stone scrapers of a kind used to extract pulp
[rom the fibrous leaves of the agave plant: Tetitla may have been
devoted to the production of gulgue, an alcobolic drink taken at ritual
ceremonies. In other compounds skilled Teotihuacanos wove cloth,
molded and painted pottery vessels, carved stone masks and figurines,
and worked obsidian into fine blades

The remains of the obsidian mines that contrbuted to the cib

"
1
1

econormic success lie 35 miles north of Teotithuacan at Cerro de 185

Navaias— Mountain of the Knives. Obsidian, a fragile natural glass
that can be made into a blade sharper than a surgeon’s steel scalpel
wias prized throughout Mescamernica for household knives, scrapers,

W G -'--:|]'_|3"-.'_-il|r _._r|||_r||| "|-|_'l|!i|'l.':-|-. Hn

nd saws. Hunters venturing into
carried obsidian spears and sKinming tools;
prestigious military companies wsed it to tip their lances; artisnns

chipped the green stone into a dazelhing variety of shapes for dsein rell

oldiers in Teotihuacan's

Fl1OUuSs CEremanies or ns !l'.'."."llr_'-.' items for elite consumers; PrHESES 148 Bl
obsidian knives in human sacrific

I can envision porters on the trails [rom Cerro de las Navajas, bent
e weight of obsidian-bearing rocks as they trudeged toward

Beneath |
the city. The raw obsidian was sold, possibly in a central market, to
craft specialists from the different compounds, From the volume of
it seems that blades and tools were made in
dorens of apartment compounds — for sale locally and through much
of central Mexico and for export as gifts and symbols of Teotihuacan
to the elite of more distant points in Mesoamerica

Meatihuacan grew so prosperous during its golden perfod from aboul

g 11, 200 to 500 that it became a magnet for foreeners, T he newcomers

absichian debris Tound.,



N ||'1| to stay togethier, much as immierants to the grneal cihies o Morth
\mienca do tockay

Lvelvn Battrayv, a UNADN archatolosist who excavated a netehbol

hood east of the city center, lound that house styles and some of the
nottery closely resembled those at sites in the Veracruz prea, 100 miles
to the east, and in the Maoyva region, 300 miles bevond that When Rend
Millon mapped Teotihuacan in the 19605, he named this enclave Mer
chants' Barrio, because the array of ceramics suggested its occupants

were traders. Hattray's work confirms the presence of immigrants

"“We couldn't fieure it oot at first,” she recalled when we talked in

her university laborsdtory in Mexico City, "1 thought surely ['was dig-

nng somewhere else.” Some of the pottory in the barrio was abvious]y
Mava, she smud, handing me & wide-mouthed jar decorated with Lhe
orange, brown, and cream anthropomorphic designs characteristi
Mava cermmic art. “Even the hovses were different —circular with
thatched roofs,” Rattray said. The immigrants had persizsted in using
the architectural stvle of their lowland homeland.

Michael Spence of the University of Western Ontario has excavated

another such enclave that Milloen found, the Oaxaca Barrio, mear the

Ihe grim stone image of
i skull cvoked death and
darkness near the Pyria-
mid of the Sun. In the
plaoce that was the seal
of power for centuries,
if foreshadowed the end
Wosr likely econaormi
problems and political
rension sent the cily
into a slump somefimea
after the year 5MM). The
cerermoriicl cenfer was
attacked. Fire swept tem-
ples and palaces, Sculp-
ture wias smashed and
public buildings ruined.

d lljrllll.l'll'l; I:I-.I-'I-::'.




Eventualiy most people

left their apartments,
thouwgh the site Was naser
completely abandoned.
Where did evervone
g? Dhd they bring down
their own government?
Chr did another people
wirenle this destruction?
The answers rest some
where amid the mionn-
mentol legacy of the city,
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In @ midnight tableau off the
Kona coast, on the island of
Hawaii, clouds of tiny plank-
ton swarm toward the light
surrounding diver James
Watt. Plankton in turn attract
a giant manta ray that arches
into their midst with gills
flared and mouth open for |
feeding. Withawingspan ' "
that can exceed 20 feet,

mantas depend on multi-
tudes of these smallestof  «'" '
sea creatures. | TRy
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Out of blue gloam, a manta
materializes at dawn with a
company of fusilier fish parad-
ng the Goofruw inlet in the
Yap Islands. My diving partner,
Bill Acker, and | hold our breath
=0 that exhaust bubbles won't
disturp tha giant. As tha inlat
beging 1o fill with the rush of a
rising tide and growing Hght,
three more manias baat by us
on sifent -.-'-inE:!_:

These are crealures seer
along the edges of resefs,
where abbing tides pump rivers
of eggs, larvae, and tiny cris-
taceans Into the open sea. The

Marntg!

rays follow the tides, feeding
AoONStop

Found worldwide across the
gquatonal belt, manias are
sean regularly by divers in the
Yap Istands, off the Kona coas!
of Hawall, and at 5an Bene-
dicto, one of the Hevillagigedo
Isiands, 250 miles south of
Mexico's Baja Califormia

Much about giant mantas-
thair preeding, birthing, and
lite span—remains poorly
understood, Evan the number
of species Is-under review

“Whan in doubt | always
use the oldest classification,
Manta birostris, which was
tirst desoribed in 1798." says
ichthyvologist lack Randall of
Hawali's Bishop Museum

Smaller mantas are classi-
fied in nine species of the
genus Mobula. Off the coast of
Australia some swim together
Icoking liké steaith bombers in
formation (right)

For all their placid ways,
glant manias were a threat in
the days when aivers worg hel-
mets with alr hoses connected
to shipboard pumps. Yashinor
Maeda, ong of the last hard-
hat pearl divers in Australla
tolc me this story

"Il was collecting oysters
10 feet down when & giant
manta snagged my alr hose
and safety line. Then it must
nave panicked. |1 was =0
strong that it pulled my helmet
off the breastplate, breaking
the screw threads

"Wearing lead shoes and a
lead beit, | could not swim 1o
the surface. | was drowning
when my lender saw | was in
trouble and pulled me up.




§ |

Flying essily within enormous
Pacific swells, mantas come
to the Boiler, a rock forma-
tion flanking San Benedicto
Island, where orange clarion
angelfish clean the rays’ skin
of parasites and marine
growth. Trailing remoras,
mantas return to open ocean.
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On its daily commute through
the inlets and channels around
the Yap Islands, a manta
pauses over certain rocks and
hangs, barely fluttering, to bal-
ance in the current

suddenly wrasses about
three inches long darl from the
coral below and head for the
manta (bottom). The creature
then opens [Is-eanorMmous
mouth, and a wrasse enters
lhe white cave, picking be-
tween the gill arches that sup-
port the gilis (left)

| 8is0 watch a jgoK swim-
ming with & manta as It slowly
unfurls its "horms, ™" or cephalic
fing (far left). The extended
fins no longer resembia homs
but have become soft and pli-
able. The [ack appeaars to be
riding the glant's Invisibie body
wave like an underwater surfer.
It picks at bits of loose manta
skin or uses the bulk of its
companion as cover before
making quick raids into the
reafs for pray.

For mantas, baing cleaned is
more than just a soothing act
af grooming: it may be critical
to life itself. Excessive marine
growth such as algae can star
g chain reaction of infection
thal could ultimately lead to
death. Sometimes manla ravs
will leap entirely out of the
wataer, possibly to clear them-
selves of parasites,

Adult mantas face few natu-
ral predators: perhaps only
large sharks and Killer whales




Like barnstorming pilots who
never tire, mantas make end-
less slow loops in a shaft

of light. Rising aimost to

the surface in a broth of
plankton, they wheel over,
descend, and begin again.
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Late on a gray, rainy day we
swam with a giant manta

as it moved away from the
Boiler off San Benedicto.

As it tumed over on its back,
remoras attached to each
side of the ray’s head curved
outward like old-fashioned
mustachios. While diver
Pam LaFon stroked its stom-
ach, the creature fell down
into the ocean's dark like a
leaf, When Pam broke away
at 120 feet, the manta
turned over and glided into
Pacific oblivion. 0O
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B Mission San Xawvia
del Bac rises from the
windy sweep of an Ari-
zona Indian reserva-
tion, secure from the
spread of Tucson be
vord, Visitors and wor-
shipers alike flock to
this sanctuary, one of
the few Spanish colo-
nial missions in the
United States still ser-
ing the native peoples
it was designed for,

To prepara for its
bicantennial in 1997,
the Tohono Q'odham
(farmerty known as the
Fapago) and a local
volunteer group called
Patronato San Xavier

have embarked on a $2,.000.000

restoration,

High on the domed roof,
mason and congregant Denny
Morales is resetiing fired Drick
with a traditional mortar of
sand, slaked lime, and sticky
cactus juica, "We went back to
the old formula,” he says. "We
nut out a call for cactus, and
gveryans in Tucson prunad his

A BLOCK

race
Desert Mission

vard and brought us tons.™
Inside the church, consansa-
tors frorm the UL S., Italy, and
Turkey have converged each
winter since 1992, With four
L'odham aporentices they ara
saving & happy profusion of
saints, dancing angels, gilded
ormaments, and star-studded

ceilings long cbhscured by dust,

candie sool, wasp nests, bird

wemmbL

b o P

drappings, and water damage

This angel (left), high on the
altarpiecs, shows a facedift in
progress. [ts right side baars
the crackling and grime of age;
it left, clesned and repaired
DUt not repainted, reveals an
angalic complexion

Mew York-based photographer Ina

BLock has long bean fascinasted by tho

history and peopies of the Southwest

e |



Highly decorated araas H In 1692 when southern -

with dates Of restorstion Arizond lay along the northemn
il g i = =, i i v i
R T—— r -r1'| of New E.‘:II'IFII-H_ FLL:-.r!LJI-:_I ETﬂIHa;ur _'-Tun;nn
— Kirng, 8 Jesuit missionary
- b ' . F fa T i . ol ] f _- . 5 *:
B. Crossing with dome (1294] |f.:-:[_;-lri_.,- P el ':' e TRt el ol m
C Navewith oval vislts { 1996-06) arming village of Bac. The s A ' ;
x oy e T . S 'y 1
N Choir loft (1995571 |J-Ec_||IJI.J b':'.lﬂrT.IEI.u open to con (L
E. West chapsl (1383} version, s Father Kino found- | ARIZOMA
- ¥ WL i 1S i b By » g
F  Eastchapal (1992 ed a mussion that he named for i . .
o | =L | 5 = e L | . - -_ K : j LTI
adn Frapcisco Xaviern, an carler um L
- WL CERTOCRLS I S TEI o
Jesuit missionary famed for
travels in Asia page). Conservators spend
" In the late 1770s Franciscan days on each Nigure,
.“-'-""."i fathers began building Cin the scaffold's top leveal,
1 ‘ ! the prasant church Faola Zar Pulier (below) ren-

on & cruciform plan  ders first aid to God, modeled
Left), barrowing in plaster over brick. Shea re-
LU silvar pesos attaches every loose flake of
from a local paint with a glue-flled syringe.

rancher, Where no color survives, she
Artists, tones down the underlying
lkoy vhute plaster with a neutral
frovmi Queré- satercolor wash.
targ, north of Cleaning a seated figure with
Meaxico City, workad sheep on the arch over the
with Indian laborers to altar— thought 1o be Christ, the
sculpt and paint the exdraordi Good Shepherd —led to a reve-
nary Intertor iation: VWhat had seemed to ba
Museum v I'wo hundred years latar tha a beard was in truth 8 woman s
2. Sacristy ornate allarpiece at its heart is scarf; this was the Divinag Shap-
3. Clobste undergoing restoration (facing nerdess, the Virgin.
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tokens of thair devation, Some
walk ten miles from Tucson.

In the east chapel (left) thea

B A magnet to believers, San
Xavier draws Indian, Anglo,
and Mexican-American wor

shipers 1o four Sunday Masses, 35 10 the

Here Father Michael conducts

Easier services, In the west

Virgin, mingling with visitors
awastruck by the art. Wall col-
chapel below the red-rmbed ors are the orlgimnal plaments:

Chrigl, at far rioht, a bier holds COG

iy imported vermilion and
G statue of San Francisco that Frussian blue, a5 well as hum-
has turmed the mission into a bie grean earth and ochers,
place of plignmage. g

Say
Every day petittoners from o

chwartzbaum, chief con
throughout the UL S, South servator at the Gugoenheim
west and Mexico coma to seak Musaum in New York [:||-.r.
favors of the sgint and leave High on the gitarpiece a bust

o race for a Desert Mission

consan'aton -:_||rl"|'_"_|':.‘ =111

i
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of the Roman martyr San
LOorenzo (upper left, before
and after cleaning) gazes from
a cartouche coverad with gold
ieat, which along with silver
leat was discoverad in abun
dance. Says O'odham traines

Gabrial Wilsan, “'| remmamber

a child looking up at the saints

I hey were 5o dark you could
hardly spe them.”
After the restoration s com-

pletad, the LY odham hopa to

kegp their barogue jewsl shin-

ing for another 200 vears.
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Marchus £ TO DAC. Rod Repp and sons Kevin, 12, and Naethan, 10,

track down weeds with hoes, not spray, In the richly soiled Palouse

country of eastern Washington State, they raise peas, lentils, oats,

iered barley, "Wy pronddod didn 't use chemicals. He didn't hawve




|'ll.'-"1.“-'-‘.I_'.'.'-i Hepp, "My father was the peneration that lost the ko]

edge that my granddad hod,” For decades most farmers have relied

ont applications of commercial fertilizers, insecticides, and herbi-

cides that can foul streams and poallute groundwater




At | v efficient contours do b iple duty on the adjoining Wiscon-

sin farms of couwsins Arlin and Myron MoansGe. Perpendicular to
the incline, furrows catchh rainwater, checking eroston, which hod

hit frightfud levels in Vernon County. Alfalfa yrown between corn




s further slows ruanoff and furmishes oy for mik cows, o deparfurg

from “monocropping. Jdamy Ul S, farms depend on a single cosi crop,

lemviny fields vilnerable to o rovues’ pallery of tinsects that over fime

can beécome tmrmune to chemical bombardment




AST SUMMER my father told me a storv about his father
who was o progressive fnrmer in northwest Inwa
for most of the first half of this century. The stor
takes place in the early 1930s, when my father was
still a boy

In the fall the wagons came back full from the

cormiields, and as the corn was being put into cribs, my grand

[ather watched tor ears thal looked especially full and larg:
Big-eyved balloon s a low- "hese he tossed into bushel baskets, which were carried Lo thi
cost scarecrow for Fred hasement of the farmhouse. There, in the furnace room, 1L wiis
Kirschenmann, a North my father's job to sort the corn anto wire grids 24 ears across
Dakota farmer renowned for From each ear of corn my grandfather took three or four ker-
lectures on sustainable agr nels and placed them on an incubator trav—the position of the
culture. Crne aim: improving seedds on each tray matching the position on the wire grid of the
tiith—ithe soil’s textire, ear from which they came. Then he dampened the kernels and
nutrients, and ability to hold waited, The ears whose kernels didn't sprout were fed to the
water. In Ames, lowa, Keith hogs and chickens. The ears whose kernels showed good germi
Kohler of the National Sail natlon were sel aside, shelled, and used g5 the next vear's seed
lilth Laborutory examines whal interests me about thisstory 1201 just the foct that my
father telis i, or that it's a story about my
erandliather, or that | see 1t as an wnstance of a
-_'.'l|l".'! il ol American tarmang, because then
are no golden ages in farmang, he story 15 @
reminder thatl the true agricultural technology is
the Knowledes of farmers, slowly accumulnted
AN sometimes sorely tred
by the [950s and early 19605, when | first

began visiting that farm. the corn they were

using had changed. The seeds no longer camu

e 1L WAS nalentec

from last year's crop; by t
hvbhrid eorn. It camée in £ illet= Fuill of BO. 0N
sl ||.I.__ (1OIM allonld ™y Companies. At win

purchased anew every vear, bécause every veal
thiere was & new improvement and becausy
hybrid corn will not develop properly from the
planting ol a previous year s kernels, Given
enough chéemical fertilizer, pesticides, and
machine power, hybirid varieties of corn now
result in vie

thought impossible in the 19305— 1RO, 200

Dusheds oan acre, three and four tomes the vields

=

e mv grandfather would hawvi

he was gett g 1 the rood VERLS Ut o 2el
these yvields, farming had to chan

bevond recognition. It came to o

e oSt

jE5% Ol LIke
skills of farmers and more on a chemical arsenal
Lo suppress weeds and insects @&nd to replace the
dimimishing fertility of the =01

\fter World War I1, production became thi

4t " - 4 =
=0E ITNEASHTE Of A PrOgressivie TArmeEr. 1L Was i

part ol an order, a4 progress that seemed inevi
corn roots, which can tahle 1o Someans growing up in lowa, as [, wherd peopl
hecome stunted when farm helieved — and still do — that the duty of L. 5. farmers i to feed
muchinery compuacts soil, the warld, But alonpside that new order, there were also farmers
a condition reduced by who worked their land according to a different beliel, a differen

Hsing set tractor routes., and 1in some wave more treditonal conception of the earth and

i Natronal Geopraphic, December 1005






the farmer’s responsibility to it, The practices of the few farmers
who resisted the technological sea change of the past half cen
tury— the trend toward chemical, mdustnal agriculture —now
look revolotionary in turn, Their principles, newly articulated,
have inspired new research, new thinking. They have given rise
to & movement called sustainable agriculture

“austainable™ is not vet a word with a cletdir-cut agriroltural

definition, 1L has been delined in many ways, bul at its core lies
A kind of farming that is, in a commonly used phrase, “economi-
cally 3 .-I§l||',_ Eenvirnnmentally -III|I|I|. el socrally _1:-::'!|5.|!|||-' -
B kind of farming that encourages the farmer Lo earn a decent
ving growing good Iond on healthy land, Talking Lo réesean h-
ers, policymakers, and farmers over the past vear and a half,
['ve heard again and again the caution that there 1= no single
approach to sustninability; there are many approaches. But what
has chanpged in recent vears is this: A broad effort has emerged

on farms and at research institutions to discover which farming

approaches are truly viable, sound, and acceptable and how
185
the awareness that the enormous vields of conventional farminge

they can be put to use out on the land. Behind this effort

have come at a4 high enviironmental and social cost, a cost we e
oily now legrmne (o acknowled i

LHere are s many visions of the farming future, of course, pe
Lthére are definitions of sustaonabihty. But they have in Common
prenter cooperation with nature, greater économic sndependenc
from banks and government-subsioy programs, and diminished
petrienm

| have found examples of sustainable farming on small urban
farms in the East, plots just slightly too laree to be called g

.]!'f'l'- .:II'| F

reliance on chemicals and

have found them on enormous tracts of land in thi
West, where grower: like E & J Gallo, one of the world's |argest
rommercinl wineries, use sustainable growing practices to con
serve soll, discourage insect pests, and improve their crops. But
it scarcely mattered whether I was talking to a longhaired arts
hoke farmer on the California cogst or a conservatively dressed

member of the Nebraska Wheat Board, Wherever 1 went, [ got Wioys of the nomad work for
Lhe sense that a change of uncertain proportions had begun to Charlie Opitz, who con-
come over apnculture. What I brought back {rom the road, [rom stantly moves the Hyvestock
the tarm, are some exemplary fales from 8 few places where sus- on his 3,000-gacre Wisconsin
tainable agriculture has taken hold and 15 promising 10 spread farm. “They're healthier and
throughout the United atates happier,” he says. His 1,204
dairy COWS Frase on gross
ic HI1S |5 WHAT frets us excited,” savs _[llllrl Williame, the and legumes such as red and
irrepressible owner of Frog's Leap Winery near St Hel- white clover. After 12 to 72
ena in California’s Napa Valley, The list of things that hours, herds are moved
get John Williams excited 1s a long one, but soil comes allow the grass to recover,
well toward the top. Williams is standing in the shade of a row Cows dare also cultivators:
aof grapevines, and he 15 holding neither o cluster of grapes to help keep sod from com-
nor g bottle of wine. He has pat shovel to earth between the pacting, Opitz occasionally
VERLYN KLINKENRORG s childhood summers onan lowa farm sparked
4 ifelong interest that led to his first book, Maokime Hav, about agr-
cultiire in that region and in Montana. He corrently resides in rural
Muassachusetts. Coloradan Jiv RicHARDESON hias photographed eight
MATIONAL GEOGRAPHIC articles, including " Oeallala Agquifer: We
spring of the High Pladins"™ (March 1993)

fis "l...'-':.--ur.'.'|..-.-.1'..'JUJ'.'.'-' December 9GS5



crowds cattle in an orea,
Cheir hooves chew up the
eround, allowing nitrogen-
rich clovers to flourish. His
approdach is part of a move-
ment away from fattening
penned cattle with trucked-in
hay or feed fortified with nu-
trients, “"Groazing has been
around a lot longer than con-
finement has,” says Opits,
who asserts: “A civilization
rises and folls on its agricul-
ture, Crrass is life,™

treflizes —earth blanketed with cover crops of peas, oats, and
vetich —and he is raising what he has shoveled o miv nose
Yamell how alive that soil is," he savs. If the word “bouguet”

means anyihing when apphed to wine, it must mean something

w hitn apphed to this soil. There are many undertones to the

amell, but the overtone 15 that of a complex snhstance that is hio-
|||;.".| | I .'|.|I'-.'|'
Cover crops such as velch, peas, and especially clover give

farmers three good reasons to avoid many chemicals. First

s
plants naturally supply an essential nutrient, nitrogen, to soll,
iargely ehminating the need to apply industrnial fertilizers. Sec
ond, some covear FOPS Proy ke habitat for beneficial msects that
prey on destructive bugs; when that happens, the use of insecti
cides can be sharply reduced or elimmnpated. And finally, the ven
presence of o cover crop reduces erosion and hinders the eme:
gence of competitive weeds; no weeds, no need o suppress them
".'.'-I|_II o |_|':_1'|',i_|_ _|: :!|_|_ __-'-il_ i_: :-

We climb into the Frog's Leap pickup, and as we drive, Wil
Iramsnarrates a thuombnail hstory of Napa Valley farming. “In

the old davs almost none of these vinevards were planted on th
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Like Caltfornia’s Gallo-Sonoma Vinevards use sustainable toctics,

Crate and vetch between rows of grupevines hold and enrich the sail,

elbow out weeds, provide habitat for beneficial insects—and create
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healthier working conditions, Bip agriculture has achieved stupendous

production levels since World War 1, feeding the nation and mouch

of the world., But even ifs defenders worry about aprochemicals: Hun-

dreds of millions of pounds are applied to L. 5. croplonds egch vear.




valley floor. This ground was too good. You could grow a real
crop. The ErADEs Wit all LR In the hills.” Now the hills have
been mastly relinguished to caks and to California's soap-opera
version of French provincial architecture, Three minutes up the
rogd and we are trespassing in a very famous vinevard, Thi
earth beneath the long rows of vines is absolutely bare. Applica-
tons of herbicides have suppressed the weeds. ®“ This is what
some growers redlly like, " says Williams. “A little bit of green
stull growing in the middle but nothing under those vines. This
15 convenlional farming at its best. Feel this soil." Williams
i I'I||'|"; Al the soil and offers me & handful. Tt has the suthitle under-
tones of &n olly rag

John Williams came to California from New York State in
1974 to '-r!i':l_'l.' viticulture at the Unive rw:jr__‘.' of California at Davis
The first year Frog's Leap was in production, Williams sold 700
cases of wine, Last vear he sold 45,000, The reason is quality
Nowhere on the Frog's Leap label do vou see the word “organ-
ic, " even though virtually all the grapes used in making it are
grown organically. (Instead, below the warning statements on
the back label, you see & small cautionary note: *Open Othes
End. ") But over the vears. with the nelp of an organic farmer
and agricultural consultant named Amigo Bob Cantisano, Wil-
liiams has one by one persunded most of his growers to register
with California Certified Organic Farmers, which requires them
to use no chemicid pesticides or fertilizers on their property

I talked one morning with Amigo Bob, as everyone calls him.

]
LS ]

in &-¢coflee shop in Colfax, a small town in the foothills of the
dierra Nevada range, In appearance Amigo Bob is an Iineis
sovDhean farmer’s nightmare, his long black hair pulled hack in
A ponyvtail

If yvou travel the West Coast talking to farmers and research
ers, You hear Amigo Boh's name again and again. He is a mem
ter of what I've come to think of as an alternative extension
service, helping farmers make the transition from conventional

Cycles of a
Sustainable
Farm

Healthy soil is aerated by
earthworms (1) and brims

with fungi (2) and bacteria

(3). Legume roots (4) fix
nitrogen. Five-vear crop

retation on this dairy farm

(5) begins with alfalfa har- 1
vest; Fools dre l#i

left for soil ‘. ‘1
ﬁ'il_

eTHance-
ment. After
for winter cover, a pattern

corn is har-
vested, rye

(s planted

repeated the second year. Dats
and alfalfa replace corn and
rye in the third vear. In years
four and five alfalfa is cut
monthiy late spring to fall
Alfalfa and grasses pro-
vide feed for cattie (6], which
produce fertilizer, as does
plant residie (7). Public-
sparited farmers welcome
school tours (8). Ladybugs
() and other introduced
insects control pests; fewer
insecticides enter the atmo-
sphere to return to earth in
ricire (10), resulting in purer
rivers (11) and drinking
water (12). A cornucopia of
organic produce {1.3) droaws
huyers to a local market
(14}, as a faormer hauls seed
for next year's crop (15).
Froponents of sustainahble
agriculture laoud its creation
of new jobs, Willie Little of
Maocon, Mississippi (Teft, ot
right), prepares to plant peos
for income and to provide
waork for his kin. Andrew
Miller, at left, runs the Beat
4 Farm Cooperative, which
helps farmers in Novubee
Lounty hold on to their lond.
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Weeds perish under the

flome culitwator operaoted by
Lriiry Zimmer putside Speing
Crretern, VWisconsin., | hooagh
corn plants are scorcheéd os
well, they guickly rebound.
A feld can he treated with
i few gallons of fuel instead
of oceans of herbicides
Everett DHetrick’s weapon
i& the deceptively noamed
[cewing, the pit bull of bene-
ficial imsecks, His Venturia,
Laliformia, company marfels
[acewing epgs, which harch
apitid-eating [oarmdae. The
[iarvae also feost on g host
of caterpillor pests and

otfher crop destroyers,

| Farnitie Beviolulbior

bo sustainable apriculture. *1 don't envision thit evervone is
poIng to be @ certifted organic furmer, Amigo Hob told ma
‘But the vast mayority could cut their chemical use and saw
maoney and come out ahead, The irony is that they aren't doing
that vet, Who shows up on t
hem house. What does he ta

e farmd A farm sales guy irmom Lhi
k about? Chemicals, Who elsef A

farm adviser. What's hig experience based in? Chemicals, ]
think the transition to sustainable agriculture is 90 percent psy
nological and 10 percent technologica

[t's one of the peculianties of Califorma agrncolture that o
vintner like John Williams can practice dryland grape farming 1
virtually the same climate as the one, 45 miles northeast, whern

b Sils grows organic rice in standing water at Pleasant Grove
Farms, But as dissimilar as their crops mav be, the two face
many of the same problems and opportunities. Although Califor-
nia is one of the richest food-producineg areas in the world, Lhis
state’s farmiand is being eaten up by real estate development
From Pleazant Grove Farms, a warren of barn-red buildings

LS Ell‘l | .i.l!!l.-r |I|.-.:' e anc 8 I--l._:.l VAT

L Ol CIAT .IE:IE:'-! SO LILE
tract housing approaching, like smoke low on the horizon, across
¢ STmt
e Sills has a forestry degree from the Unmiversity of Californis
1l Berkeley, His wifie, Wynelte, wos a farm adviser when thes

met. Together they have taken an active stand to protect the

some of the most fertile soil in 1

farmiand in thelr county, alérting netghbors to oppose 1 housing
levelopment that would destroy thousands of acres of agnou
bl land
(he Sillses grow organic rice, wheat, popcorn, beans, and
.

- | | 1 | - i
Umonos on 2,400 acres of Hat allovial lanc i 1 II--.--.|- it 0l

the Feather River. Nearly all their rice 1= sold to Lundberg Fam-

ilv Farms, a mdajor producer of organic rice in Richvale, 50 miles
north of Pleasant Grrove Farms, * The very top vield of nce
erown conventionally around here, " savs Sills, “1sabout 10
hundred-pound sacks per acre, The top vield we get organically
i' ': "II- 55 W i.ll I ' !.'.-I- 1'-“ 1 I."..' |'.|.|'.| I' Lk -_I L AL |:' =il ) L I

retting more than double the conventional pnce. Conventional
rice farmers are putting on about 50 dollars” worth of mitrogen

fertilizer an acre and about 50 or 60 dollars’ worth of herbicades
1 | tirmes they e putting on one or two insecticides: We put
n hone ol those thangs. | hegure we spend it least & hundred dol

Ii.:' an acre iess than they o

ALIFORNTA IS BLESSED, from the farmer's perspective,
with diverse local markets and a clhimate and solls thal
UPPHATT AN €NOTTNOHS VATTELY O Croqas But an thi
(rrent Plaing everything is different —markets, crops,
weather, sols—everytning except the hasic AT ETIS Ol farming
Im central MNorth Dakotn the history of agriculture seems
somehow to He closer to the surface than it does in the Naopa Val
ley. At dusk i late July near Jamestown, the helds are edeed
pith moscgquitoes whirhing upward in ghosthy pillars, There is
moething about the country here, H only the wind-shorn crih
|'-!l||' hiedees or Lhe potholes where ducks are feedine. thil
.

reminds you how recentiy it was put to Lthe plow. Eveén m sum

mer. weather comes on suycadenty. so when, ot maclday, 1 visit
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farmer named Fred Kirschenmann, who Hives
west of Jamestown, ['m almost blown anto the Kirschenmann
place. The farmstenad consiste of an old clapboard house, o

mabile home that serves as an office, and &n &rray aof farno

implements, and all seem to have been deposited here during a
OTroD 10 LA winid

[odny Fred Karschenmann s weanng a4 T-shirt, work jeans,
ind boots, He carries & Jaaar il PEETS 10 & holster on s bell. A
tall, well-muscled, well-spoken man of aboul 60, with thick
glasses and rudoy hair, he 15 one of the founders and A paRst presi-
lent of the Northern Plains Sustainable Agriculture Society, an
arganization that began at an organic fertilizer sples meeting in
SiIsmarcik m 19749

We climb into Kirschenmann's old pickup and drive north
past pastures, helds, and prairie potholes,
called Medina I count the tractors in the fields as we dove, spot
sheep in a distant pastore. We pull mto the parking lot of a res
taurant called the C & K Dairy Trest, where the walls s

toward a small towr

-'-:!_'I.:IIF:_I'.-:_-" wilh ST L ||'|:‘.“I-_'_- Wh ||_ Wi Wil [irr our oo i
Kirschenmann tells me a story to which be knows the begnning
but whose #nd he 15 sull trying to mmagine

“ My mother and dad started farming on theirr own in 1930,°

“A salad bar for chickens,”™

gquiips Joel Salotin of his
spread near Swoope, Vir-
ginia, which raises pastured
broilers and eggs. By moving
his cages each day, Salatin
gives his chickens a fresh
serving of grass, seeds, and
Insects, supplemented by his
home-recipe feed.

Linlike the giant holding
pons of some assembly-line
priovlucers, Salatin’s method
keeps hens from trampling



their anwm waste and breath-

ing fecal particulotes, Green
priss supplies notural anti-
bodies. Result: "I just domc't
pet any disease problems.”™
O butchering day, son
Danilel operates a feather
picker. His mother, Teresa,
checks for imperfections,
Ag Joel eviscerates carcasses,
he chats with former Sheve
Chaney of Brandon, Missis-
sippil, one of the Salatins’
many visitors.,

| IFl:.:.:-lllr.l.lli-: .I'ra-._._ll:ll-;.l!l

he says. “ Their first vears of farming
were during the heart of the Duast
Bowl, That had an important impact
on my father, because he experienced
firsthand what could happen if you
clickn 't take care ol the sotl. ]
remember, growing up, every Lmse
thiere was a littde bhit of wind erosion
ne'd gocragy. =0 1 grew up with this
notion that vou needed Lo watch what

i did with the sol

Kirschenmann places his heavy
hands on the table and leans hack in
his chur. “"When fertilizers came oul
in this part of the world in the late
1940s, early 19505, my dad’s first con
ceim was, 'Is that gomg to be good for
the land?” He talked to a couple of
[armers whose opimions he respected
and he talked to the county agent, and
they all assured im that it was., And
=N |II auent thie _|"ri5i.'1'r attach-
ments, and he bought the fertilizer, Hi
SEW NIS vields go up And he hecame a
convert ke that. | remember im say-
ing, "I could never, ever farm again
without fertilizes

Fred Kirschenmann left the famib
farm and became a college tepcher and
ndministrator. One day m 1970, in a
class he was teaching in Dayton, Ohino,
he met a student named David Vetter
who had been studying what happens
to sotl under conventionil farmng practices; which rely heasvily
on nitrogen lertithzer, and whal happens to it under organi
tarming practices, which recvcle nonsvnthetic nutrients hke anm-
mal manure and plant residue. It was clear to Vietter that soil
'l'.].':il":- deteriorates steadily under the rirors of conventional
farming. Chemical fertilizers, substituted for natural ones, dens
sl the Grgdnic matier 1l needs to maintain its ulth LE TEXLLITE,
nutrients, and ability to hold molsture - and thus its fertility

Fl started talking to my father about some of these changes in
soil structure,” savs RKirschemmann. "And he =aid, "Yeah, | can
e Lhat on our farm. I know that’s happeming.” Of course i
bothered him that there was o better way of taking care of thi
landcl, and i "nillll"l'll e 100 F:I:!_ |'-_" was o8 VIEATS :-!ll_ :-I.1:-_'j ':|:-:
Fesponse was, " What vou're talking about 15 a whole di
way of farmming. And that's not {or me. It's too late tor me
in 1976 Kirschenmann s lather had a mild beart attack, and
Fred offered to take gver the 2,600-acre furm if he could operate
it organically. Having done that, he increased the average vield
#ls an acre. And Kirschen-
mann no longer had to horrow money each spring—as his darl

r [ |
10— JUSL fo pAEY 10T ToNs ol INOUSITAal Iertilze]

aof spring wheat from 28 to 35 bus

Rirschenmann has come to liken conventional farming to a
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L AOSE TO M Il] 1T Cart | . baby Coleb Fides with mom, Megoan
Crearritsen, digsine Hose Gaold pototoes on Wood Prairvie Farm neor
Bridgewater, Maine, Lelaond Daugherty, an intern sponsored by an
organic growers association, helps out. Megan and hushand [im




sell 17 potato vwarieties; harvesting by hand to avoid brudsing, Certified

Organic oy two trade groups, the form grows potoloes, groins, anid

ciover i redation -":llill!_ll.'u"-f'l!n‘f_'n ks sustauned with !|I|'I'|"I_'I:.I|'d' IMEATLLLTE,

fish scales, sawdust, and plant residue, known as green manure.




treadmill, and organic farming to a dance. he dance lies in the
rhvihm ol seasons and crops, 10 the wiy the same piece of farm-
land is made to alternate year to vear between cool-season
plants, like wheat, rve, flax, and oats, and warm-seazon planis,
I.'l-i.l.'I I'.i-l.ll. Li.".'l'JIr.".':l[ i:'.r'IIJ. |f|]|.||.'|., |.|I‘|:'.||-'|.'I.!rl :.IFI'I-:I.It.ll.'..I:n' .:'.IIIJ HFLL‘-'-.-:'- ‘|.IL-I.H|'.H|
hetwesn desp-rooted and shallow-rooted plants, between cash
grain crops and soll-building lesumes like yvellow-hlossom sweet
clover, The dance helps break up disease and pest cveles and
restores nutnents to the soil

Cin a conventional farm, says Kirechenmann, yvou use a pesti
cide one yvear and then find the next vear that it's not effective
amymore because the surviving pests have built up resistance to
it “Each ttime vou do that,”™ he sayvs, "it ratchets ap your costs,
sapuetzes the margins more. Seven hundred fty million pounds
of pesticides are now beng used on farms every yvedr in the Unit-

ed States, and we e losing more crops than were lost before pes-
ticices came into use.” (Crop loss due to all pests hovers around
37 percent, ac -||.'|||[|:._.-'. to Davied Fimentel, professor of insec
ecology at Cornell University. )

In agriculture as in almeost evervithing else, it's easy to belipve
that if the present has gone astrav, things must have been better
somewhere in the past, Yet Kirschenmann takes excepbon when
peaple say to him; * You 're farming the way vour srandiather
used to,.” Not true, Kirschenmanmn 1s likely to reply, “The way
my grandiather farmed, he'd break up a piece of praire, plant
wheal, mavbe oats, maybe occasionally some corn, until the
nutrients were mined out, and then he'd go break up a new piece
of privrie. I vou look at this thing hstorically, just about Lhe
e they ran out of new praifie—during the war effort in the
| 3405 —1the commercial fertilizers became avaiiable, and that
I[I-.EfJI.‘ i |'l| |':-":-'.|||l:" |.I"-I' Ililfl Lo I'--'|.:-I._'. iIL LR |I|L!I."I' .'I:Ill. |.::|I La1a rilrfJIIJIJ_'

the tired land vear after vear”

N THE NOVEMBER WIND in Nehraska, 400 miles south of
Fred Kirschemmann's farm, vou can hear the rattie of dry
cornstalles. On the horzon trains pass almast constantdy
glong the tracks of the Union Pacific. This is corn country,

& place where, as visiblv as anywhere else i the U. 5., the land
scape his been shaped by the underlyving economics of farming
YIS been all corn for, well, clear back imvto the bfties,” savs one

farmer who is picking a held full of Poneer 3417

l'o sustain 45 verrs of growing corn—a heavy user of nitro-
gen—so much lertilizer was poured into thi soil that the ground-
WRLED DCCRIme | |IHr,i:.t'I'.I|:.:_:I-'I.'I.'i '-.'||'|”I ILALYS . AN ADY LDWnNRs .'I!I|'..
farms in this region have had to dig deeper wells to find safe
water. Excessive nitrates in drinking water are believed to he
responsible for reducing bloodstream oxyveen to dangerous leve
mn infants,

[ have jost vistted David Vetter's farm near Marquette, in
past-central Nebrasks. In o region where single-tamily farms of
moré than 2,000 acres are common, Vetter farmson 280 gores,
That land helps support his own family, s parents, and his
sister' s family, He emplovs 13 neighbors in his grain-processing
operation, By rotating crops, Vetter, like s former teacher

T
.

Froed Barschenmann, 15 actualls 'i|"|'||:I!'I|‘-.'Ir'||.’_ His si3il, Year Ir_-. VIR
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Agricultural ocasis in subur-
ban Santa Barbara, Califor-
nig (helow), isno ¢den for
some neighbors, who com-
plain of crowing roosters
and dist i swimming pools.
But Fairview Gardens Farm
wins praise for educating
city children in the ways of
the country. Like Fairview,
the Community Supported
Agriculture Program in
Kimberton, Pennsylwanic
(right), sells shares. As moan-
ager Kerry Sullivan bags
carrots, a blackbogard shows
the current allotment, avail-
mhle once a week at £550 a

vedr or twice a week at $880.










while the sl on peighbonng farms i deterio-
riating. Yetter told me: “My number one man-
pgcment decision 18 what's best for Lhe soil.”
And his father, Don Vetter, said: “ Farming
vou learn every vear. You don't get it all af
once. One of the hardest things for farmers,
and | include the researchers in this, is that to
change, they ' ve got to admit thev've been
wrong m the past, and it"'s awiul hard [or us
human beings to admit that we've beegn wrong
about something.”

Near the Missoun River, the state of Nebras-
ki bemins to crumple and tilt. The highway enst
towird Walthill drops from a crest that shows

vou the whole town at ance, laid out between
railroad tracks and the hillbountd horizon. Like
many small farm towns, including the one 1
grew up in, Walthill in some weathers looks
like emptiness

here has been & stning of bad vears in farm
towns across the ¥Midwest, The number of
farm families has diminished. Those that
rEmain fire not numerous enough Lo sapport
the busmess life of n =mall town. The schools
are gone. S0 are the car and farm-implement
denlerships, the clothing and furniture stores
This is often explmined as an economic fact
of life, a natural consequence of mdestrial
ggnculture, m which tarmers either scek to
increase the amount of land they caltivate
or stop farming, sell oul, and move away

fut anvone who grew up in a farm own during its heyday
remembers & tme when the link between a zsl.ll.'I'.I]I.III':- country=side
and the busy streets of town was a vital one. It's not just nostal
gia to believe that something important has been lost, Small
farm towns are now little more than depots for the bushels of
priin that pile up in their elevators and spill onto their streets in
bumper years, Eventually the grain i3 cirried sway and turned
into profits= somewhere else.

STOFP AT AN OLD BRICK BUILDING on the edge ol U oW
walthall, the bome of @ natonally known agricultural instl-
tute called the Center for Rural Affairs. [ have come to vis-
it stafl member Chuck Hassebrook, one of the most cogen
vodces in g nationwide organization called the Campaign for Sus-
tainable Agriculture. The campaign aims to bulld provisions for
sustainable agriculture into the farm hill Congress is debating
this vear. Among those provisions are plans to reform the USDA
cammodity programs, =0 that farmers who rotate their crops
don't risk losimg their elimbihity for price supports and other
benefits. There are also plans to enhance soil- and wildlibe-
conservation programs, o promote marketing alternatives lor
farmers, amd Lo redirect scientific research toward sustamatnlity
Hassebyrook and T it ot o large table in 4 second-slory room

that looks like the office of o derelict law practice or 8 one-horse

A Farminge Kevolufion

Hopecorn pinup? Nebraska

farmer Dale Bye's celebrity
shows on shipping-cose
lnbels, His distributor builds
customer vty by picturing
farmers who grow crops
organtcally, At d farmers”
mutrket in Takoma Park,
Muarviand, Cass Peterson
stands behind her work.

She left a Washington Post
repaorting job fora Pernmsylva-
nia farm., “I don’t want to get
bigger,"” she savs of the 12
aores she plants. “Ifwe do, we
stop being farmers and be-
come moanogers,” The French
Embdssy favors her bahy
tettuce and black currants,
helping her gross 310,000

an acre—far above the aver-
gge for conventional crops.



|| .
| AT ST of a [ 8Hh-contury Germuan banle barn allowed formers 1o

prlod oy From wagons directly onto the sgecond level. Today iFs
part of the Kodole Institute near Katztown, Pennsy beoama, founded

in the [340s by |, |. Kodole, who became a champron of organic




farming through research and publishing. Now agriculture professors

accept ideas once scoffed at. “We are mowving plecemedal toward

sustainable,” says the University of Missouri’'s Harold Breimper

“Fossil fuels to make fertilizer willl evenntuaglly rum out,
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newspaper. Hassebrook has the big-boned frame of a voung man

who has tossed his share of hayv bales. He has spent the past 15

vears anlvzing the problems of (afmers across the Mdwest. He

srew up on & small Nebraska farm and came to Walthill in the
mid-seventies as a vISTa volunteer. That was a prosperous time
for T, S, agricolture, an era when farming loaked
profit ventore with litt
It's a ripe autumn dav in Nebrazska, and farm trucks are har
reling down the gravel roads outside Walthill, their |

ke a high

£l
o et e

boxes full of

corn. But in town, below the windows of the room where we are
sitting, the stredts are still, the shops empty —a remindér, m this

tustest of farm seasons;, of how depopulated the countryside has

become. YU there's aone thing that's clesar,” Hassebrook says,
It's that the process of ig agriculture continues, and 1t's

Ruhing these townd, But the tarming approaches thal can be
eneficial environmentally are the same ones that can be benedfi

cial socially. If we can learn to farm in concert with naturs

by using o farmer's knowledee and skills instead of purchasing

fertilizers and pesticides; we can help the environment, but

we can also carve out a higeer =hare of the food dollar for th

=5

Not evactly the state lortery,
but vou can win Farden fools,
organic foods, and even cash
iff Blossom the Jersey milk
cow favors your square at the
Hoes Down Harvest Fest-
eal. Held on Full Belly Farm
near Guindo, Californio,
northwest of Sacramento,

the fall event features fuce
painting, jugglers, and
wittermelon seed spitting.
Draft-horse-plowing and
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conv=-milking demonstrations

advence a more sober cowse:
buitlding awareness of how
it farm works,

Proceeds bencfit the
Coorrerreittee for Sustainable
Agriculture, which strives
to persuade farmeérs to hop
on the small but growing
sustainable-forming band-
WaIgon and to wrge city
dwellers to support them
by buying orpanic products,

A Faormenge Revolution

tnrmer, gnd we can create 4 role for more people 1n agnoulture,”

From time to time it has become clear to me how sweeping the
ambations of the sustainabile agriculture movement really are
Thas i8 one of those times, sitting in a dimby I room in a tomy
farm town, drinkinge stale collee, |-:|'1[I.'=IJ[I;__'_ Lo A man with his Dest
up on the table while dusk setties in outside

After more than a century of migration from the puntry to the
city, the number of U, 5. farmers has reached a new low. In
1910, farming families represented nearly 35 percent of the pop
ulation. Today fewer than 2 percent of American families farm,
vel the arreage in agnicultural production has increased. Whal
Hassebrook nnd his colleagues envision 18 not more acreage bat
more farms, ymaller frms, more carefully managed [Erms,
intensive only in their use of a farmer’'s knowdedige, nol in terms
of the chemicad consumption. And with the coming of new farm-
ers-to the land, they also envision the renewal of rural towns

“We take a pretty broad view of what constitules sustainable

.-|:__r,ri-.'1||r||:r4='," Hazuebironk wave r;|1t1*1|_‘: Wi say thatl if agrncul-
ture is warthy af being called that, it needs to sistain commurnity

and provide decent economic opportunities for people.”

NE LAST 3TOP, on the eastern edege of the Palouse, one
of this country's most fertile agricultural regtons, a
relling sweep of pea and wheat helds. This 15 a plac
where agriculture is still voung, vet the crowns of

mamy of ity halls are nearly bare, the topsodl washed downhill

Tust east of Moscow, Idaho, T visited Pueadize Farm, run by

Muory Jiene Butters gand her husband, Nick Ogle. He isa lifelong

farmer in s mid-408 who grew up on the Iand he farms. She

was raised in Utah and worked for many vears az g wilderness
ranger and fire tower lookout for the 1. 5. Forest Service before
buying five acres at the base of Paradise Ridge, In 1986 Mary

Jane Butters founded the Palouse Clearwater Environmental

Institute, an organization committed to sustainable agriculture

environmental preservation, and consumer education. Mary

Jane and Nick have been married for two vears. He lives at his

house, just a mile:and 8 holf down the road, with has children,

and she lives at her house with her children. There 15 a family
reunion almeost every day

[ came to visit in June. 1 he roadsides were [ull of cow pars-
nips, or " floating doilies. " as thev're called on this farm. Mauary

Jane's farmhouse is perched on a knoll, surrounded by peren-

ninds =et in strow muleh, and it looks out over mature conifors
onto the Helds of the Prlouse, which roll off 1o the horizon like
heavy seas, Her mail-order company is called Paradise Farm
Organics, Inc. —instant falafel, hummus, tabbouleh, and dred
turtle beans, leatils, and sphit peas. She has recently introduced a
line of organtc backpacking foods called Barkeountry Eco
cuisine. The raw ingredient: are grown by local fmrmers, and the
foods are packaged by Moscow residents, some of whom make
twitr and three times the local average hourly wage working for
Paradize Farm Organics

“We had as many sales the first week of June as we had the
whaole month of May,"” Mary Jane savs. We are standing in what
would be the living room of an ordinary house, But shelving

BT



A marriage of londs followed
the wedding of Nick Ogle and
Mary Jane Butters of Mos-
cow, Idaho, His 540 acres

of wheat borders her S-acre
plot, where she raises
organic herbs and gorden
vegetables for a mall-order,
instant-meal business, Ogle
has now begumn to fry sustoin-
able methods, motivated not
only by his wife but also by
soaring chemical costs and
declining tncome.

a substitute for knowledge,”
says Butters, who is suspi-
clous of what she sces as a
too cozy relationship among
farm afficials, chemical man-
ufacturers, and federal regu-
lators. As an old former told
her: “It took us 40 years to
pet into this mess, [t take
us 40 to get back out.™

B8

runs around the walls of this room, and on a clean, wooden
bench there is a food scale and a heat-sealer and a rack to haold
opén unfilled food packages. Barrels of bulk grain and spices
line the floor. The scent of cumin hangs in the air. * Beciause we
crented /& market,” says Mary Jane, " we made it possible for
farmers to convert to organic production. It's not like you're
dealing with politicians or beating yvour head against the wall.
You just do it. I like the iden of creating social change through
the business community,”

Later that morning Nick and [ drove down the road to get the
mail and to look at two pea felds planted side by side, one
grown conventionally, the other organically. 1 found it hard to
tell them apart, if only because in the Palouse it is hard to keep
vour eves from following the hills as they porpoise off into the
distance. “What we're trving to do here at Paradise Farms,”
Nick sajd, *is to make it profitable to go out and try new things.
The conventional {armer gets his price-support check, but |
don't view that as being a price support for the farmer. It's for
the consumer, keeping the price of food down =0 the consumer
can have cheap food and more dispoesable income. That'll cateh
up with us. The fact is we're going to run out of oil, I don't care
if it's 30, 100, 200 vears, we will ran out of npil. We will run out
of coal, all the things that agnculture feeds on, We're using
resaurces at an alarming rate, and people don’t realize that
there’s going to be an end to all this"

TS TEMPTING TO BELIEVE that sustainability is an issue
that begins and ends on the farm. But that is neither where
it begins nor where it ends, Standing beside a pea Oeld, hs-
tening to Nick, I was reminded that it is the consumer who

should —hut often does not—have the final voice in how farmers
farm. In hundreds of locations a growing number of consumers
are having their say: In downtown farmers’ markets rom Man-
hattan to Hollywood, at roadside stands on rural routes in the
Berkshires and the Great Smoky Mountains, through co-ops and
consumer-owned farms scattered across the country, through
mail-order outlets such as Paradise Farm, To be sure, the mar-
ketplace still lags behind the demand, The challenge of reestab-
lishing a distribution system that ence connected the consumer
with smull farmers remains a formidable one throughout much
af the nation.

~till, m the tone of Nick's voice out by that pea field, 1 was
reminded of something Fred Kirschenmann had said to me at
the C & R Dairy Treat in Medina, North Dakota. He was telling
me about an evening when he and a television interviewer visit-
el a friend of hiz, a successful conventional farmer. *She asked
him a whole bunch of questions about how he was running his
farm,” Kirschenmann said, "And then as she was about ready
to go, she said, “Tell me how you feel about the future.

“Tt got real quiet, and he said, "Well, I'll tzll vou. I'm just
glad I'm as old as I am, There's so many problems, I'm glad T
won't be around much longer.” ™

Fred pushed back his chair and lacghed. “My feeling was,
hell, T wish I was at least 40 vears vounger, There’s so many
thing= I want to do."” 0
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il : A scattering of stars in the heart of the Orion nebula lllumi-
: o nates an unfolding cloud of gas and dust reaching across
six light-years of space (35 trillion miles). Unprecedented .
views of the nebula’s center reveal the birth pangs of stars,
and perhaps the creation of planetary systems like our own.

DAVID SALEW, ARGLO-RUSTRALLAN OBEENVATONY
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First photograph of the Oron nebula was
taken i 1880 by Ameritan asirarioniss
Henry Drapar. He mounted & bulky glass-
plate camera o0 a telescope and followed
Orlan with a tracking mechanism for 51

minutes ta produce this inverted view

to Pigeon's Perch, a hill near our family fiorm
in Virginia, (o look at the Orion constellation
with Devin, my 153-yvear-old son. Combining
science with folklore, Orion’s blazing stars
and sheets of gas and dust would allow me to
tell Devin about the entire night sky

tor with pillows, carefully place the

\' cight-inch reflecting telescope | have

borrowed from a Johns Hopkins astronomer

I TE pAD THE WAGON of the lnwn trac

on it bed, and putier off. By the time we sel
uprat 9 pom., COrion 2 alrendy low in the sky
It is spring, and the constellation is aboul

to zo into hiding behind the sun for a few
months. When it reemerges in July, it will
deliver n message written by the Greek poet
Hesind and heeded by farmers for almost
three millennta: " Forget not, when Orion

)

first appeurs, [ To make your servants thresh
the sacred ears.”

*Tell me the story of Orion,” Devin asks.,

! u.ﬂ:p[-un that Orion and the other constell -
tions, so romantic 1n their conception and vel
s0 nseful, are simply an invention of the
human mind, a way of ordering chaos, They
place us in the heavens.

Around 2000 B.C., starparers joined dots in
thie sky and conjured up a Agure that the
Greeks came to know as Orion the Hunter
Artemis, the goddess of the hunt, fell in love
with Crrion, but her twin brother, Apollo,
was jealous and sent a scorpion o kill him.

“Tlike that,” Devin says, thinking of his
alder sigter and her annoving boviriends

The hunter faces us. His belt 15 formed
by three almost perfectly aligned, per
spaced stars that are among the most lymi-
nous anyvwhere in the Milky Way galaxv. The
Linon nebula can be seen below the belt as
the second of the three points of Light that
form the hunter's scabbard. His nght armpit
looms as Betelgeuss, an enormous pulsating
rod star 20 imes as massive as our sun. North
of Betelgeuse six smaller stars outline the
prant's club. Kigel, o brighter, more distant
star, is his left knee. Saiph marks his right
knee, pnd Bellatrix, the Amazon star, his left
shoulder. A semicirele of stars extends out
from his left arnm

By the end of our celestial tour il i2 nearly
midnight. Orion has docked behind the hulk
of Mount Marshall, and Scorpius, the scor-
pion constellation, is emeérging from the glow
of metropolitan Washington. For father and
son, with the passage of the hunter, the sky
his become a collection of interwoven bed
timee stories

Meanwhile Robert O Dell had confirmed
that the Hubble's
nebula was free of artifacts and any confusing
chatter. “We're seeing Orion as it really s,
he said, "and we're seeing the unexpected.”

The first clear-sighted observation, a por-
tion of the nebula’s center, revealed 110
stars —amd o surprise. Fifty-six stars were
surrounded by pancake-shaped clouds, the
puzzling splotches O'Dell had noticed in
Lhe earlier, (Tawed images. He surmised that
there were more; Some, less brightly lit by
nearby stars, would have escaped even the
i

ety

atest look at the Orion

BSOS Keen eve
Whatever explains Lhe clouds, the stars
insice them —and all other stars —are the
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urce of all matter, rom the gas
In the Crion nebula to the planets in our-solat
sysiem and the trees in your backyard

]-1-.-.I' kd SLATS AT h il mature, rend I ool

e, and die. Exactly what trigeers & new sbir
15 5til] a mystery, but gravity must play an
important part, If
gas in A nebula becomes more dense than the
materinl around it. the knot will start to col
lapse because 1ts own gravitational force 1s

il LiHe SUrT -'.II'.'J’.I'iE_r materia

18 the |||'|1_:-- ontinues to contract through

for some reaton, a Knot o

grealer than that
eil-gravitation, it becomes even more dense
andl {5 core heals up

When the center reaches a certain density
and temperature, nuclear fusion begpins. A
i vl rosern

LA 15 Dorn a nuciear furnace

and helium enveloped in a spinning cloud of

eas and dust, O Dell and

lang believed that thi

nther astronomers
MaveE FOLATITRE OO O
1= the raw materal of planets. Eventually th
cloud 1= blasted nwny to revenl the luminous
mass within

A\ star s color depends on its temrperature
Betelgense, a reddish star only
LT SUn s an gverage

sellowish siar with i lemperdtiure af 350070

[}
o e e |
L= LLICH

0007 &L L SUTHACE

Il“u-"l- I|.|'ir Y Ly -II.- |F|I||_._|

“It has it all,” savs O Robert O'Dsl, who

As studied the Orion nehula od 30 vears

s 1he bmiphiest nebuia, the closes . the

JTILITY : His Hubiil =pace lelescope

I EES L O LA e 1Te00 15 =;=I |l_-;_'5- = wlTil) SLALE)
Il i L%} || i 1S 15 it .I_' I I .-..-I..

Massive, hot stare like Rigel are hlue-whit:
and glow at 10, 000
sime themsetves as thelr hydrogen converts
to heliim

In 1ts old age 4 massive star converts held

Such stars raniclly con-

um Lo carbon and carbon to 1ron. It becomes
a red superghiant, like old, bloated Betelgeuse,
off, grav

be enerm
from Lthis sudacen contraction 15 released 10 &

and when the nuclear lurnoice shiats

Iy causes the star to collapse

huge explosion, or supernova—a fate that no
doubt will befall Betelgrus
Ift

LI2 C1LISE, r|'_._ -I-Il'. E WAYVES MAY | N ress !:--."I

¢ explosion occurs near a cloud of gas
if it. The gn
tar cyvicle begins anew

LM all the stellar nurseries scattered
throughout the spiral arms of our galaxy,

(Confintied on page 100

. becomes more dense, and thi

NONE 15 MoTe



of a Nebula

The Orion nebula (above), lit by
the Trapezium stars, is a bright

spot on a vastly larger dark
cloud of molecular gas and dust

a hundred light-years across.

The stars (below and at center
in the Hubble Space Telescope
mosaic at right) were bom
somewhere Inside the molecular
cloud. They drifted out of it just
yesterday by star standards—no
more than a million years ago.
The brightest of the four
Trapezium stars, Theta 1 C,
provides 89 parcant of the light

F

'y
3 .!.»i »

FOHM BALLY, UNIVERSITY OF COLOURADC, BOVLDER (ABDYED
DAYID MALIN (TOP); PRINTING BY ME TUCCIARCNE; C. ROBENT

96 O'OELL AND BHUI-NWAN WORG, NICE UNIVERSITY (FOLDOUT)

enargy in the nebula, lluminat-
ing both its brilliant star-forming
canter and the nebula’s wispy
extremes. Orion Is one of the
few nebulae that shine so
brightly they can be detected
with the naked eye.

The stars of the Trapezium
share the interlar of the bowl-
shaped nebula (3-D painting
through sheer light power. As

ultraviolet light, primarily
from Theta 1 C, excites hydro-

gen moleculas in the dark
molecutar cloud, they emit
the light we ses from earth
and release hydrogen atoms,
which guickly escape.
Sointensely isTheta 1C
buming, and so fast are hydro-
gen atoms flying off, that a hole
is being bored right into the
molecular cloud along a visibla
area astronomers call tha
ionization front. The front is
imegular, B85 denser areas of
the cloud erode st a slowar rate.
A ridge in the bowl, called
the Bright Bar, is seen as
a luminous orange streak at
the lower left of the Hubble
mosaic.
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Orion Star
Factory

“The chaotic material of future
auns,” wrote British astron-
amer William Herschel when he
viewed the Orion nebula in the

1780s—an In-

stinctive descrip-
tion of Orlon's
role as a star
oirthplace.
insice a dense
molecular cloud

clumps of hydro-

Ean and oust,
ke lumps In catmeal, contract
under thalr own gravity. Pressure
in a clump hests its core to
nuctear |gnition-—releasing
enargy that hatts the protostar's
collapse.

As [t drifts away from the
molecular cloud, the protostar
camrias its own flattenad rem-
nant cloud of dust
and gas (camtar).
Inside the rem-
nantcloud is a
protoplanatary
disk: the protostar
ringed by a densear
accretion disk of
star dust, swirling

around the star's
gravitational center.

Millions of years later stellar
wind—streams of lons thrown
off a nearby star—blows away
the cloud, leaving the young star
and its disk (bottom), an emibry-
onic solar system. The mate-
rial In the disk may eventually
coalesce to form new planets.

(painting, top left),

dyvnamic than the Oron nebuia
Although it is 1,500 light-vears away (oné
light-vear equals about s1x trillion miles),
vou can see 1t clearly m the winter sky
When (:alileo pointed his telescope at
the Orion

in Paduoa in 1610, he somehow missed the

Il-i.-'l-l:rl'l.'l

constellation Irom his window

nebula. It was first observed, in the same

n French lawver and amateur astronomer
using a telescope given io him by Galileo
Through a telescope, the nebula looks pearly
gray. Our eves isolate only 1ts brnghtest
parts, which appear essentially coloriess

We cannot see the red outer edges, painted
by nitrogen and hydrogen emissions,

The nebula is actually a hot spot of glow
ing gases —mainly hydrogen but also belivm,
carbon. Mmirogeén, and om a much
larger dark cloud of gas and dust called the
Orion moleculbar I'he presence of doz
ens of different kinds of molecules, including

OXVECN
|||'|||||
waler and carbon monoxide, sugpests Lthe
cloud i3 laden with the material from which
SEAEFE Are IMAds

The topography of the tlluminated nebula
s highly irregular. Ultraviolet radiation (rom

its hottest stars enlarges the nebula, expani-

ing it most in places where the moleculas
cloud is thinnest, much as a brush fre on a
prairie rushes through the thin grass and
slowe down where the brush and tress are
thicker. The most striking feature 1s

g lone visible streak known as the Bright

Its Drow

Bar, which is actually an uptumed edge of
the nebula’s concave lorm
Orion, ™ savs
star factorv ind what our
infancwy.”
Mast of the stars in the nebula are betwesn

‘When we look al O Diell,
we' re sering a

solar sysiem lonked like in its

300,000 and one million years old —mere tod
dlers: #iven that our sun 15 4.5 billion vears
i ] ey | [ e S ey il ; ||
old, The amallest ones are usually redodizh

andd oW I Imass

Faur massive hol stars, visible as a kite

like box, form the Trapezium, the threbbing

heart af the star factory. Theta 1 L, the

is 20 times a5 massive as the sun and
100,000 times as luminous; 1t alone can hight
olet radiation
which are

probably no more than a milhion years old,

lax rest

up the entire nebula. Ultray
from the stars of the Trapezium

causes the nebulous matenial near them Lo
brightly in all the hues of the ranbow
The area around the Trapezium is packed

A teardrop <0 Dillion miles a
SIGNgated Oy siellar Wwind 2fwelOps ¢

ita3t i Ornahn s rap

with a thousand lesser stars, Indeed, becnuss
af the abundance of =oupy material in the
]:-._'||I_|'_:|__ I_::II:- ;- one of the most ||IZ!!I!"-r.:..} CO
rpsted star clusters of ANy Known region in

i Frlaxy

CTHE SPRING OF 1995 the space tele-
scope had revisited the Orion nebula

15 different
It toak O Dedl

several laborious weeks at his camputar 1o

FOUT more imes, CApLUTINY

areas of 1ts varied "'.'_:"H_’F-.'-E.']I‘-

plign Lhe stars m fhe overd APITEE prlees 0l
each Hubble image, but in the end he had a
single, coherent picture of the heart of Liri-
aon' s stellar nursery

"“1t's a violent, stirred-up place, where
materinl is moving at supersonic velocities, ™
he explains, taking me on a guided tour of the
rchly textured image, with its knots of starin
Fas and arcing shiock fronts

Shock fronts remain one of the Orion neb-

ries. Whatever their cause,

they are worthy of Jackson Pollock: inspired
hravura sirokes across the background of
swirling gas. The most dramatic shock front
spouts off the Bright Bar, and " Dell affec
bonately refers to it as s diplodocus, the
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Pearls in the mist, & gluster of stars

gmarges when the Orion netula is viewead
in infromed wovelengih, Cool starg, |ike
nost of thosa in the mabula, Eiow primaniy
in the infrared ranae. Some 7TO0 stars arn
visibie, about §3.5 stars per cubile light-

LT 511 3 |_||:.|':._i‘;|I _J i ._||'|.'| Pirmes a8 great 0y

ol steller erghbzorhoosd

head and neck of the great Jurassic dinosauar

Astronomers believe shock fronts define
the forward edges of gas jets streaming from
an infant star. They are thought 1o be formed
by the magnetic held present in the star's
original gas cloud. As gravity shrinks the
cloud, the magnetic field is compressed with
it— but only to o certrin limit, “A mapeneti
field cannot be squeezed too tightly,™ O Dell
savs. When it reaches that limit, magnetis
enerEy escapes from the spinninge mass, accel
erating the particles of gas along its path to
very high speeds, " The ecasiest place for the
magnetic energy to spew oul is at the poles
a0 Lhe jets probably mark the magnetic poles
il nascent stars.”

lf shock [ronts suggest the forces at work in
newhorn stars, the saucers of gas and dust
around young stars— protoplanetary disks—
provide the strongest evidence vet for the
birth of planets

‘We use the word 'protoplanetary,
' Dell, "because we nre seeing the necessary
ingredients for the formation of planets. The
disks are the missing ink 1n our understand-
ing of how plancts like those in our solar
syslem lorm

SAVS

Chren: Where Skiirs Ave Bomm

Frotoplanetary disk
17

LS S56em LD =El11:iT|'l|'|f5ﬂTt:
Immanuel Kant's 55

hvpothesis that
lanets form oul of spinning clouds of gas,
where material collapses into  dense center,
spawning a star. The leftovers spin off
as planets

Most of the pratoplanetary disks O Dhell
has identified are flat rather than sphencal —
evidence, he savs, that an active, evolution-
ary process iz at work. (If a cloud is to spawn
planets, it must be rotating, dand as i rotates,
the spinning motion flattens it into a disk
Some appear circular, in part because an
objecl’s shape varies with its angle of view.
(thers are tear shaped. Ths 1s apparently
Decause therr materiad 15 being blown oot
by the poweriul stollar winds of the Trape-

ZiUm sLars

When O Dell measured the disks, bhe found
that some are much larger than our solar sys-
tem. The blackness of one disk made it eas
to measure precizsely: seven and g half times
the diameter of the solar svstem. At its centes
rlows a faimnt red star with a mass one-<third
that of our sun

T 15 LIKELY that many of the starsin the
disks will form their own planets, wnd
1L 15 possible that some of those planets
will support e, * The universe 18 a very big
iy e. " says O'Dell. 1 have wlways believed
there s life out there somewhere, | believe it
r1'.-.:-1'|-L’.rf.|1|,<_-'.|._'. oW,

Parallel studies strengthen the case for
planets elsewhere in our galaxy. It had been
thought that stars formed by the thousands
i huge clusters, but astronomers ot the Kitt
Peak National CObservatory in Anzona who
turned new infrared eqguipment on a cloud
south af the Oron nebula saw stars forming
in clusters of only 10 0 50, This could be the
way most stars in the Milky Way are born
Mearly all the stars ohaerved were encaseéd
in disks of pas and dust. As these stars drifi
away from their birthplace, they may come
to resemble our sun,

speculation aside, Robert (3 Dell 15 excited
enough by the hard science of hi= discoveries
Crazing with a hint of pride at the Hubhle
image of the Ornon nebula, he sayvs, “In the
future there will be bigger and better space
telescopes, and there will be another glant
step Torward like this one. But it will take
i long tume. 1 leel fortunale to have been
pround at thie moment.” D
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By PETER MILLER
SENIOR ASSISTANT EDITOR

Photographs by
MICHAEL NICHOLS

Face-to-face with human-
ity’s closest relative, Jane
Goodall has spent 35 years
studying the ways of chim-
panzees in the wild. Here
she draws from that inti-

ity—La Vieille, an aged
female half crazed from
spending years alone

in a Congolese zoo. In
1994 the Jane Goodall
Institute moved La Vieille
to a happier home —a
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RABBING ROOTS AND VINES to
Keep from sliding. Jane Goodalleases down
the steep slope on all fours: It i just before
dawn in Tanzania’s Gombe National Parky
and Lhe 61-yvear-old primatologist is in
afirry, she wants to find the wild
chimpanzees helore they waken and
climb down from their nests, Stop-
ping beside a sprawling fig tree,
whose branches are black fingers
against the plum-colored kY, she
points to & nest where dark shapes
Are strring.

A small face pops up—two bright
eves surrounded by oversize milk-
chocolate ears, ItlsiFerdinand, the
three-vear-old son af Fifi, the last syr-
vivor of the chimpanzees Jane first
studied at Gombe 35 vears ago. The
daughter of ragged-eared, bhulbous-
nosed Flo. who died i 1972, Fifi has
six offspring of her own, including 24
yvear-old Freud, the dominant, or alpha.
male, and Frodo, a 19 _'-.':-::_T--'F|I'J bl |_'-. ;

IFifl sits up and stares at Jane, who
15 wearing her graving hair in her
tamiliar, yvouthiul ponvtail. It has
been more than six months since
Jane's last visit to Gombe. Her days
is o feld researcher encled a decade
g, She still lones for time with
- the chimps, but her globe-spanning

Ciusade to promote conservation,
create sanctuaries for chimp orphans,
andamprove conditions {or captive
chimps kéeps her away

A streak af miuscle named Maxillo patrols
the fence at the Jane Goodall Institure’s
Tehimpoungn Sanctuery in Congo—leaing
no douht who is the refuge’s alpho, or
dominant, male.



Above uc on the ndge, Fread chmbs down
from his nest. He has decided to wake every-
body up. Hooting and screaming at the top of
his lungs, he charges down the hillside, toss-
ing up leaves and pounding on the ground in
a display of authority, Startled chimps peer
down from every tree. Most leave their nests
and wandaer off into the forest.

Most, but not &ll. Frodo steps put of the
shadows. A hundred twenty pounds of bulg
ing shouldérs and arms, Frodo stares at Jane
belligerently. Chewing on his upper hp as
he does before mishe
having, he advances
omincusly toward us.

“Here he comes,”
Jane warns, as Frodo
rushes ahead. Slap!

He hits Michae] Neuge-
bauer, an Austrian
publisher, on the

head. Bang! He pushes
Michio Hashino, a
Japanese photographer,
over onto Jane. Leaping
over Bill Wallauer, the
Gombe videographer,
Frodo grabs a small tree
with both hands, plants
his feet on my back,
and kicks me down the
hill, Then he circles
HFITI.I.H-I" h'lr J iLng ::':IE:]?'.-
ing her ankle in a vise-
like grip, he pulls her
clown the zslope for ten
feet, then releases her to
grob Katrina Fox, an-
other researcher, to
drag her against a tree.

And then he 15 gone

We are shaken but
uninjured. Frodo didn'
mean to hurt us. He
was only showing off.

“He makes me 50
angry,” Jane says;

“T almast wish I knew a lot of swear words."”

A spoiled briat at heart, the muscular

MicHaEL NicHoLs has collnborated with Jane
Loodall on several Soctety projects, incliuding the
1903 book The Greal Apes: Hetween Tuwo Worlds
For mare information on Dr. Goodall's work,
write to the Jane Goodall Institute, P.O. Box 599,
Ridgefield, CT 06577
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Jane's first encounter with chimpancees
ciame at age two, when she was given
Jubilee (above), a stuffed toy. Fascinated
by animals, fune later read Dre. Dolittle
and dreamed of Hving in Africa. In

1957, at the age of 23, she troveled

to Kemyi and met paleontologist Lowis

5. B, Leakey, who stunned everyone

by assigning her to study chimpan-

zees in what is now Tanronio's Gombe
MNational Park. Her patient, unobtrusive
approach brought her close to the chimps,

including timy Flint {opposite),

teenager has jumped Jane before, stamping
on her head so hard he nearly broke her neck
Unlike most Gombe chimps, who accept her
presence peacefully, he seems to want to
dominate Jane, showing that chimps, like
people, may be kind or cruel, caring or cold,
thoughtiul or stupid.

“When I first started at Gombe, 1 thought
the chimps were nicer than we are,” Jane
recalls wistfully. “But time has revealed
that they are not. They can be just as awful.”

Frequently tender and compassionate, hu-
manity's closest living
relatives are also capa-
ble of scheming, deceiv-
ing, and waging war, It
came as a shock to Jane
in 1974 when patrols of
chimpanzees from the
Kasakeln commumnity —
oné of four groups in
the 20-sguare-mile
park —began attack-
ing chimps from the
Kahama community to
the south, She was
stunned by reports of
stealthy warrors mov-
ing through the forest in
single file, hair bristling
from fear and excite
ment, stepping from
stome to stone to avold
making noise 1m what
came to be known as
the Four Year War

By the end of the
conflict, the Kahama
communmly —sevien
males and three adult
females and their
voung —had been anni-
hilated. Kesearchers
witnessed [ive of the
attacks, in which Kasa.
kela chimps tore at their
victims' flesh with ther
teeth as if they were common prey

Fortunately, nothing so horrible has dark-
ened the forest recently. To catch up on the
latest news, what has been called the " con-
tinuing scap opera” at Gombe, Jane climbs
the trail to the feeding station with Bill Wal-
laver and me. We sit outside the small metal
building,. bathed in the fragrance of the ripe
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bananas insude, Lo gossip about the chimps
whose [ile stories represent the world' s long-

est continuouws study ol animaals in the waldl

o B T's 50 5aD looking down this list,” Jane
SAVE, scanmnge the names ol -."!|Jr1=.||'-
W |.I.: I.-.l'-.'r.' COTTHE :IEII.| gone at ':;Illjll.ll?.
Diavid Grevbeard, the confident male
who first accepted her presence; Mike, the
diminutive fighter who bluffed his way to the
top position by banging empty kerosene cans;
the aging Lroliath, who was murdered by

former chimpanzes friends: “Auntie" G,

i mannish old maid who surprised every
one by adopting three orphans; gnd Flint, the
pight-vear-old mama’'s boy who died of grief
when old Flo passed away, Each gave Jane a
glimpse mto the chimpanzee mind

e danghter, Pom
whi were seen Lo kil iod eat three Rasakela

| azsk about Passion and

infants and almost certiunly Killed =even new-
harns over a period of lour vears—a horrible
ume when Jane agonized over ways (o stop
them. ahe considered moving the pair to

Jone Groodall

y

another vallev, she says, or even temporari
wem. Hut the killings came to an
end when Passion herselfl gave birth again in
1977 efd, viclm
af A painful, umdentified disease. And Pon

|'.':[_|[_'ri|1:1_.' i

Pour vears later shie was i

iacing '.J".'I" J!.':-'HJ:[". --.--I.JI':: I'l-'l'.'. e mormess —al
Kasakela females, was forced to migrate 1o
the Mitumba community to the north

As we sit in the sunshine, a pair of olive
pabnons chase each other across the thatched
roof of the feeding station, The forest all
around buzzes with the music of cicadas,

L hiimpanesees are <o ifnventive, ' fan

ays. " They do lots of things they don't need
to for survival.” In different parts of Africa,
chimps have been observed cracking oper
nuts with rocks, using twigs for “sandals™ to
protect their feet from thorns, consuming bit
ter plants apparently as medicing for stom
and hunting tn organized groups

Thov are also very (Continued on poge 114

yehaches.

*Eugene Linden reported on chimp research in A
; ifi the March

Liinius st '-!I'|__- ""-| s ."'-'l f{'||'|'|1||'
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1860
Meat eating

Iy Jare s Tirsl
vedls, sha ob-
aeryed David
Greyvbeard eat-
ifgk & baby bush-
PR - proving
that chimps ame
CATTHNOTTLS

1960
Toolmaking

A Becond breas-
through came
when David
Qreybeard
trimmed & wide
fgrase 3ids to
graoe a termite
nesk —he flirsy
recorded in-
stance of tool

BrOnE rioe-
PUmMEns in
e wild

I'r‘-.'J"lul'ul_'luu_'-h '{

When June Goodall bogan her study in 1900, Louts Leakey warned it might

194
Planning

Figan demon
srated delil-
oAl planning
and imtalligencea
witen he "id.
mapped” Flint {o
get Flo and the
resl of the groap
1e follows Rim to
ancther location

Turining &
ghance discow-
2ry 10 his advan.
tage, Mike
SNGWEH Sapeer or
irlalligance Hy
using empty Ker
QSseng CUNE 1O
creats g noisy
charging dig
play, Bangirg
the cans to in
Umidate larger
malas, he
hluffed his way
o thi fop

take ten vears, She laughed and thought “mavbe three "
Bv 1965, when her research wis the subject of a GEOGRAFHIC cover story
(left) &nd &8 TV special, Goodall was revolutionizing our view of chimps,
Today, three chimp generations later, her work with Gombe's Kasakeln
anel Mitumba communities ranks as the longest held study of animals in
the world. Time —and patience —was the key. " Had my colleagues and
[ stopped after ten years, we would bave been left with the impression
3 that chimpanzees are far mome peaceable than humans, ™ she savs

1965

Polo

Falio - o dis
rage that af-
flicts both
Mumahs and
chimpanrees

= ST hard of
Gombe. Geneti-
oy, chimpan-
L3S afg closer
tr hiumans than
Gty otiver &0l
mal: More than
HE percant of
L ganatic
matarial i3 wden-
tical 1O ours

1970
Awe

The sight of

a watarfall
inapirsd the
ERITIDS 1O peT-
form & sponts
ME0US dince-
e display
Goodatl believes
it guch fa-
pressions of swe
May resemobie
the emotions
tnat led sarly
Melivans o
religion

Both were wrong

1474

Warfaro

In & shocking
dewelopirent
wWar brokee ot
hetwesn the
HAZa=iii makns
gnd the seven
iraled of 4 splin-
tar froup, last-
ing four yoars
and spparantly
claiming atl the
EMIgres - lnied-
CamEmunity vio-
lEnce had not
Prey|ously Bean
chservead



Passion kilked
and ate Gllka's
irfant, Otta,
sharing the flesh
with her daugh
L, P, Mother
and daughter
thed continued
the killing apres
for twa mora
yRars, snatching
A E-ETlI'I.E a
suspected toll

of ten Kasaksls
nfants

1875
Coalitions

Flpan's status G5
the alpha mais
had baen Bol
slered by Nis
cinse relation-
ship with his
Brother Fabien
When Faben dis-
appearnd, Figan
e i hard fimme
fending off chal
inrgers by Riim-
saif —atthough
M mangged 10
resgn for tan
YEars

FahiTiies # =

ey =gl

1975

Transfer of
females

Little B B
fomale whiose
migration may
vy feeled

1he& wat, moved
fram rakiama to
Hasakeia in
1875 The trans-
far of adaoies-
cent femaies
froam one
Comemumnity 1o
ancther |5 nela-
Thvedly comiman,

1987
Adoption

After three-year-
Qi Malk'a motheas
died of pneu-
mGnis, [ was
“ddapted” by
an sgriescent
male, Spindle
—the first

time thai a
nonrelated
ehimp was obr
served 10 adapt
gn orphaned
YOURESLET

1504
Consortship

Kegeimoiiers
have ohrsened
Lrsat make
chimps spme-
tines [ead
fefmiales away
from the com-
murity and
establish brief
MaroRarmoLs
relatictiships,
imncreasing the

| ilibpostdt 1
affzpring are
their own. He-
SNt I;L‘rli_"lll:
fingerprinting
canfirmed that
Winkle, wht was
Evered's con-
SOIT, 2 tHrth
tx fHS 500
Wilkie

The uss nof twigs
1o catch carpan-
Ler ants had

negn 58en at
Gombe only in
the Mitumba
cormmunity, Yet
anet a Mitumba
chirmp joined the
rpsaKela group.
Flassi, dauphier
of Fifi, suddenly
began using
the Mitumba
technigus. This
tranaiet of
technotogy from
are cammunity
to another had
nat I'.'r-l'['ﬁI'IEILI-E!}'
teen ohsened

Rafilki gave Birth
to iwins named
Roots and Shoots.
Only onge before
Had HWins Deadh
abserved among
the Gombe
chimpanzoes

19405

Medicinal
plants
Dngaing resaarch
indicales that
g6e chimpart-
rees swallow the
leaves of Aspiiia,
# medicinal piam
pernaps o
relieva stomach
pEins of reduce
Internd| paragitos
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(Combinsed from page 107) political, she says.
Male chimps at Gombe,; ike neighborhood
bosses, engage in much handshaking, back
slapping, and hugging as they form shifting
alliances

“Has Frodo challenged Freod lately?” she
asks Wallauer

“Mo, but he's becoming more confident,™
he replies. " Frodo never pant-grunts sub-
missively to Freud anyvmore. The maost he
will do is ciimb out of hiz way."

Wallauer, dressed in camouflage pants,
soccer shoes, and a sleeveless black T-shirt, is
one of the team contimuing the work Jane
began here. Following the chimps up and
down Lyombe's stegp tralls to videotape their
behavior, the 30-vear-old Oregonian me

LS
into the underbriush as effortlessly as his
subjects, He identifies with them so closely
he cometimes refers Lo the Kasakela chimps
ne e

“The key to the political situation now
15 Croblin,” Wallpuer says. referring to a
shirewd former alpha, “If (zoblin sides with
Frodo, Frodo will easily defeat Freud to
become the new alpha. But Goblin keeps
voing back and forth between them.™

a0 they both need m, " Tane says

“Exactlv., Goblin sides with whoever looks

mast powerful, S0 no matter who wins, he
can't lose. Meanwhile he has access to any
temale he wants, right in front of everyone
Neither Freud nor Frodo will stop him, or
they might lose his support. 5o smart."

"Testosterone does cuch magic for men,”
Jane savs, a twinkle in her oyve.

. 0 ONE KENOWS her as Jane Goodall
gt her home in Dhar es salanm,
r:._."; I'|'|!||'._- Cast 1||' |:_1||'lr-!'||||_-' Hl'_'r-ﬁ'
they call her Mama Bryceson,

vl

remembering her second husband, Diérek
Brveecon, who was a member of Tanzania's
parliament and director of national parks
“1t was a real love match,™ savs Mary
amith, & longtime friend and former editor
at NATIONAL GEOGRAPHIC,
lutely nuts about him."
When Derek died of cancer in 1980, after
only five years of marriage, Jane was devas-
tated by the loss, Some ol her heartache lin-

She was absn

gers in the houwse they sharedd o Dar, where
W S1LOn 1

bar Channel. Men with their pants legs rolled

e pato, looking out on the Lanz-
up are clamming in the low tide, shadowed

114

Marathon womuan, Croodall makes dozens of
public appearances around the world each
vear, exhousting everyvone who tries to keap
up. " Jane doesn’t eat, and she doesn't have
much pattence with those who do,” says pho-
tographer "Nick™ Nichols, who carries pocket-
fuls of snacks when he's covertng Goodall. Her
goal: to build environmmental awareness, to
ritise funids for the nonprofit Jane Goodall
Institute, to improve conditions for chimps in
captivity, and to slow human encroachment

an their homeland (right). “In 1260 chimpan-
zee hahitat stretched as for as T could see ot
rombe,” June recalls. "Today the chimpanzees
gre imprizoned as if they were on an dslond. ™

Natiomnal G ogriaphic, December 003
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Fighting lost-minute snags os she checks her slides, Goodall i invariably
buoyed by standing ovations af venues like Cormall University (right). Says

Horvard professor Richord Wraongham, a Goodall protégé: "It's amazing himwy

mery people entering the fleld of primatology say they were inspired by Jane.™

by herons doing the same. A boy swatting a
cattle with a switch 15 trving to move Lhem
along the beach

If & person’s home reflects her life, you
might fairly conclude that Jane is a solitary
Azide from her residence in Dar,
ghe has g concrete-block house at Gombe and
shares her mother's seaside Victonan home in

Bournemouth, England. But Jane lives on

i ividyal

“Lhuring the past nine yvears, Lhe longest
' ve spent In any one place has been three
L |'|'|-:-." "lI'II' '-:I_‘- .

Althouvh her breezy howse in Dar is full of
visitors, it feels emply, just as Jane hersell
can appear lonely w hen surraunded by
friends and admirers. The small bedroom
she keeps for herself lacks personal touches,
except for a plastic photo cube on her night
stand, Besides a favorite snapshot of Derek,
it holds pictures of Jane's mother, Vanne, in

ner iate 5Us,

who lives with Vanne s older sis-
ter, Ollv; of Jane's 28-vear-old son, Grub (his
redl name 1= Hugo, after his father, Hugo van
Lawick), who runs a sportiishing business

(IO Lne Collage nexl lilllll, andc of her old

friend il cradbineg an infant—htile Prodo
Fané hates L when | compéare her Lo
Mother Teresa, but she has certain similar

gqualities,” says Mary Smith. “She's the mosl

selfless person | know, has no interest what-
ever in material possessions, and letz nothing
stmncl in her wi

=oin after her marriage to Derek, Tane
faced one of the most difficult episodes in her
life, a kidnapping of students at Gombe. The
terror began during the mght of May 19,
1975, when a boatiul of rebel soldiers from
Laire lianded on the beach near the camp,
okimne lor white foretgners to hold for ran-
|'hey beal Kashich bikwale, & longtime
Crombe worker, then seized four researchers
and took them back to Zaire.

“We thought we'd never see them again,’
says Tony Collins, a researcher then at
(rombe. ' We thought they were dead.”™ The
hostages were eventually freed, but only after

LWO AZOMIEInS months and PAVITIENL Of & FAn-

S0Im

com. ['or months afler, fane was forbidden
Oy the Tamsanian government Lo live nd
Cromba because of the threat of kKidnapping
In Diar she turned her attention to analveing

alfionar Geegraphie, December T3



laia Trom her first 15 vears with the chimps eanda Wildhife Education Centre in FEnteb-

“ombe was still the best place in the be she helped support 26 more orphans. With

world Tor me che sivs. Y But | came to resl her advio

the Lonrho corporation built a

e the chimps necded me clsewhere. 1 hid D-acre sanctuary at the Sweetwaters (am
|'ili!-: O Y Ly she lets the sontence Reservie 1n Ki My, W her _'-.'.'.I' tops by to set
g, "I knew [ had to use the knowledge th ten chimps who have been moved here fron
chimps gave me in the feght to save them.™ the Bujumburn Halfway House

Cut of that period came Fhe Chimpanze: “Hello there,” she savs to Poco, kneeling
af Gremebre, a book publizhed in 19856 that Lo affer him her hand, Until s owner surren
prompted Stephen Jay Gould of Harvard dered him to authorities, Poco had been kept
University to describe her work as “one of in a cage behind a pas station —one so small

Lhe Western world's great scientific achiewv he was forced to stand most of the time. Now

TP ELE S _'III|'.| | AT S{rq 5 EF |'.r|'||II I!|| LK | I-E.::. s 1 || ||I| N i | _._- ::ll'II:I_' |:!- I|:"-| R 1L I e .

she needed to 3 e Lk ol on issues shi !I.E": I |ane, he swaggers by on two Teet, throws his
- | - 1 1 I a - L -. " - - - " . p -

viousiy avaichend e loss of alital across ahoulder agamst the cnpe, and sprints

Afnca, the tiegal trade 1n chimp babies, an through & raceway between two cope:

the abuse of chimps in medical research surprisingly, not evervane who cares nhout
.I':' |. e &% I:"Il SOIMEGne i .l'” L WiLVL 1 | LIRS |"|l|.:I|l|- _I..r|-- 5 !'I--'l'I L SEYE OT

could go meet President Mobutu in Kinshasa hans. To some conservationists, mones

pred trv to save the orphan chimps in the mar-  spent on sanctuaries would be better used to

wet,” 1 just laughed. Why would Mobutu nreserve forests where chimps are stifl fre

want to see me?” she says. "'t took a while ‘There are thousands of arphan chimps in

loF me to realize that people wounld listen,” Africa. How are vou going to save them

In the yvears since, she won financing from  asks Leza Teleky, who once headed Jane

Lonoco Inc,, the oil company, to build a 65 programs in Africa. " We should worry about

acre fenced sanctuary near Pointe-Noire i nabitat, not arphans.”
Coned, where Urraziella Cotman now 0ok That |"'.I_[-||-|"' wiv. Her heart belonegs b
after 30 orphan chimps confiscated by th the individual, She beleves in the need to

ppvernment irom traders, In Buiumburs protect habital and has even helped start a

Burundi, she set up a “halfway house" for reforestation program in Tanzania. ¥ Bud

LET "'|'|li|.il'.'- ina privali #HT '- el AL Thi CIIEFE B ROt Imyany _'-|'||||!. M NE WrIIites, W |'_ ¥









Roots & Shoots, Goodall’s program for children, reaches evervone from
street kids in Tanzania (right) to schoollkids in Commecticut. “Teaching them
to care for the earth, and each other, (s our hope for the futire,” she says.
“And if we can't give our children hope, we really might as well pack it in."

after meeting an orphaned infant and looking
mto those desperate eves, can turn owny.

THINE my institute is trying to kill me
atf,” Jane says, looking waiflike in 4
rumpled ramncont 3t the municipal air-
part in Ithaca, New York. It is day 22

of hetf annun] North American lecture tour,
i 15-city marathon to ratse funds for the Jane
Coodall Institute ( J(x]), the nonprofit organi-
zation that supports her projects around the
world, She has just arrived on a commuter
fhight from Purham, New Hampshire, Tomor
row the fhesto White Plams, New York,

"They ve gotl me doing four or five talks
ant mectings & day,” she savs. Hervoice 1s
crofky, hough she often traviels with some-
ome on her stafl, today Jane 15 alone, carrying
Httle more than a toothbrush, a change ol
clothes, and a pile of paperwork

'Jane likes to travel, to do what she wants
she doesn't like to he mannged, " says Dilys
Vass, director of the JGI chapter in England
“She feels at home wherever she 15 and never
complains when planes get canceled or people
den’t show up. Africa training, perhaps.”

120

Until recently another problem had added
a nerve-racking urgency to her campaten:
Her institute was going broke.

* Evervbody would say, ‘But Jane, you
musl have all the money vou need, " " she
recalls. " Hutl by mid- 1993 we were anly four
months from evervithing coming to a stop.”

with revenues shrimking and project costs
swelling—it takes $500,000 a year to run' the
sanciuaries alone— Jane hired & new director,
Dien Buford, a former political consultant
from Texas with a knack for fund-raising
since then contributions have doubled and
membership increased sevenfold. Huford
mives the credit to |

" =he has this boundless, optimistic enthu-
siasm thit mspires people,” he says. “She's
not just a motivationil speaker like some guy
selling videotapes, She holds o lofty mirror up
Lo what is best inus all.”

2Ny

*She's my hero," savs Birutd Galdikas,

whose studies of orangutans in Borneo, along
with the late Dian Fossev's work with moun-
tain gorillas in Kwanda, are frequently [ik-

ener to Jane's, " She

on people, especially voung women, 1"'ve seen

1as Lhis amazing elfect
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it many ttmes when I've been on lecture tours
with her”

AL a reception for students at Corniell Um
versity, a ring of young women closes around
Jane, who s describang how adolescent
chimp females often leave their community U
et

tudent in pénetics, n

welcome a femole can

COITLmILIey
Well, theo

zavs, | But the femal

|11 5T ramberly Pinthips, a gracluate
sks whint kind ol

xniect feam the new
Jane
et hvier up. They

don't want the competition. Une strateey the

NACS Are el EEaeo,

newcomer can use, however, s to attach her

welf to a high-ranking female, even if she 1=

trenled badly by thot fermale. The others will
eviernlually aci S her,"

"Lrodd, I sounds just like high sc¢hool, ™
BimbeErly savs

I'hat evening at Bailey Hall, where

_].!:Il'

armchait

&t mive o lecture, shie

=0 kES TRLEE R

ek inee and closes her fves, shie

is wearing hlack slacks and a black swent-
shirt decorated with the names of Gombe
her elementary school outfit.
"hhdn 't have time T " she says,

R dress
ncrooked smile on her hps, as if sharng

chimpes
ol
asecrel. | recall what her mother told

me aboul Jane hating 1o bother with clothe:

as & child

“she couldn L et Viuooe saiel, " One

-'rllllllll I'.|.l"'.'l'.'."'

rtav 1 saicl, ' Lok ‘|.|1'| :

|:|.|III

you have to have a

LU ETd
"Why?!
* ‘Hecause the back of vour tumic
through, It's getting 1
'T"'m not having a new tuni
of money, she aaid.
back view. Thev look at my front.” ™
The lecture at Cornell has bee
woeks. The hubbub of a thousand vaices
drifts behind the curtain to where Jane sits
“1 el totally mcapable of giving a lec
tare,  lane savs, "1 always do—until the

['hen | get something from

& {UTRE

yrendlbr
it s a waste
NODily looks al myv

sipld ot Lor

moment 1 go out
all the peoaple.”
Iomieht 1s no different

hears the audience laugh at her first SLOFY

l||.- =ERLITE HS -|||'

Tane’s voice rses and she 15 off. She tells

gt the age of five, when she and hes
mother were visiing refatives in the English

ountrysidle, she followed a hen into o

I|||I|I|.

micken coop to [ind out whore eges came
trom. As she squeczed inside, the terrified
hen came flving out, squawking.

1T hHat
1N What 15
to study anumals 1
in the straw at the back of the stuffy Little
hen house, And | waited and waited '

It was late afternoon, getting dark, She'd

as when 1 leswrnedd iy first lessom

1

1

| { !
essEntul o) f

AT '-II!|'-.' W ho Wanis

patience, shesavs: *'1 nd

been missing for more than four hours



Drinks are on the house at the Tehimpounga
Sanctuary for orphan chimps. Older animals
wait their turn as a keeper tends the voung-
esl, still recovering from such nightmares os
cramped cages, starvation, and the shock of
seeing mothers shot by poachers. Built by
Conoco Inc. after a Congo visit by executive
Muox Pitcher (bottom), now retired, Tehim-
pounga remains a company special project.

distraught family summoned the police,

“Then finally my mother, calling in the
gloaming, saw this excited little girl come
runmng across a field with shining eyes and
straw all over her. And instead of scolding
me, which would have taken awav all the
Jow, =he sat down o hear my story.'

After the lecture a crowd jams the lohby of
Bailey Hall, where Jane sits at a table signing
books. Among those waiting is Patty Erick-
o, a J 7-yvear-old mother of two, who swepi
cages at the Metro Washington Park Zoo in
Portland, Oregon, when fane visited in 19584

' wanted to meet her in the worst wam
back then," she says. “But | staved in the
back. Who was I, an unimportant zookesper.
But Jane noticed me somehow and went out
of her way to say hello. When someone asked
for a group photo, Jane called me over. 1
couldn't believe it "

Inspired by Jane's examnle, Erickzon
resolved to go back to school. She iz now
enrolled in Cornell's program in veterinary
medicine.

It 1s-after 11 o'clock by the time Jane signs
the last book at Bailey Hall. Yet her evening
1= not over. Another group is waiting at stil]
another reception that will not end until after
midnight. Ted Lazcano, a patrolman with
the Cornell University Palice, has leen stand
mng beside Jane for the past hour and a hali
It's his job to be here, but he's also been lis
tening to what people have been saving to
Jane, And he's seen what she has written in
their books: " Follow your dreams." As Jane
put: on her ratncoat and heads out the door,
Lazcano reaches into his wallet and crops
two dollars into the donntion bhox

HERE I5 ANOTHER Jane Goodall

asife from the one yvou want to hug.

This one is relentlessly focused,
a impatient with excuses, and tough
as nails. Just ask John Landon
“Jane Goodall brutalized me for four

vears, " says Landon, a geninl, silver-haired
execulive whose company, Bioqual Ine., of
Rockville, Marviand, uses chimpanzees to
test vaccines for the National Institutes of
Health. “She condemned me as one of the
cruelest people in the world.”

Landon’s troubles began on a Sunday
moming In December 1986, whenoa lab
worker phoned him at home to say that four
chimps were missing. They had been taken
by a group of animal activists called True
Friends, who had broken into the lab, copicd
records, and made a videotape of the cages

A second group, People for the Ethical
Treatment of Animals (PETA). edited
the tape and mailed a copy to Jane in

Nalromal Geographic, December 1005
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Hournemouth, where she was spending do to help them. After seeing the tape, [ knew
Christmas with Vanne and Olly, The tape [ had to try."”
haowed a roomful of tiny cages resembhing I

nicrowave ovens stacked on top of one NIH, Jane visited the lab, which was ther

iree manths later, al the invitation ol

mnother. Inside were voung chimps rocking called SEMA, Inc. It was her first venture

from side to side, apparently driven mad by into what she callsthe “nightmare world" o

their stenle, cramped confinément medical research. She was shocked by the
'We all sal watching the tape, and wi listless chimps, whose eyves, she wrote, were

were all shattered, ™ Jane recalls in the 199 “dull and blank, like the eves of people who

L s . I i I ' : A 14 i -
ik Viszoans of Calihan | hail, ol g ol hive lost all hooe, ke the eves of Ire

nicren
Lnown aboul the chimpansees who wWer vor s i Alrica. refugees. who have lost

locked awav in medical-research lahoratories their parants and their homes.” When Jans

Bat I had deliberatelv kept away, knowing left she was crvi

that to see them would be utterly depressing Within davs she denounced the lab in a

thinking that there would be nothing I could lecture at the University of Maine, where




Landon’s daughter happened to be a student
“1f we shouldn't do something to humans, "
she asked, “should we do i1t to chimps?"” She
kept up the pressure during the following
months, visiting other labs in the United
States, where about 1,700 chimpanzees are
kepl mostly for research on hepatitis, AIDS,
and respiratory viruses. She met with [aw-
mekers and helped draft proposed changes to
USDA regulations on cages. She held press
conferences and gave interviews, accusing
labs of subjecting chimps to conditions " not
unlike concentration camps."

When Jane met Landon again at a scien-
tific conference in 1991, she was surprised

Jane Goodal

by his cheerfulness. " For vears you were my
worst enemy. I could have strangled von,” he
sad. ¥ But now I want to thank vou and
show yvou what we have done.”

andon had built 24 spacious new cubicles
for his chimps, complete with glass walls,
sleeping platforms, climbing equipment, and
tovs. The chimps, now kept in pairs, could
see ona another through the walls and play
with lab workers, sometimes pressing their
backs against the glass for a pretend scratch

"W hen they moved into the new enclo-
sures, their personalities changed. I coule
it, " Landon said

l'oday he and Jane are friends, Instead of
ripping into him in her speeches, Jane praises
what Landon has done as a model tor the
future. "“Of course | should like to see all lab
cages standing empty,” shesays. “But as
lomg as it {5 thought necessary for animals to
be used in labs, thev should be given the most
humane treatment possible, and the best liv-
ing conditions,”

Still, there is much more to do, Jane says
The chimps at lehs such &8 Landon’s nor-
mally spend only two or three vears in testing
programs. [hen they are shipped off to hold-
ing factlities, where thev can live to be as old
as 50, "Why zhould they be locked up like
criminals?” she asks. “"Having done their
duty tor science, don't thev deserve better?"

.t i

lala IND THE DUCK, jane tells me

as | chimb into an open boat
filled with heaps of green
e bananas. The bird is trving
to settle in beside a village woman nursing an
mfant. The woman has taken shelter from
the rain beneath a plastic tarp. [ find a place
with the other passengers on the boat’s slip-
Ery Eunwiiles

We are in Africa again, on our way from
rombe to Wigoma, 12 miles to the south
along the shore of Lake Tanganvika. Asthe
boat bangs up and down on the waves, the

Fast friends, a pair of orphans fuce the future
together at Tchimpounga, whose very existence
15 @ source of controversy. “Many conserva-
tionists feel it's @ waste of money o budld
sanctuaries for orphoned chimpanzees,™ savs
Croodall, agreeing thar saving habitot is impor-
tant too. “Hut there are not many people who,
after meeting an orphaned infant and looking
into those desperate eves, can turn away.”



stern rises out of the water and the outhoard
motor races wildly. After 40 minutes of
pounding, the battered bow springs a leak,
and we are forced to pull into a fishing settle-
ment for cottan 1o stuff in the seam.

Once we arrive in Kigoma, Jane and T are
driven by minibus to the village of Mgara-
ganza, where Balagaye (G, Balagave, head-
master of the Mlati School, greets us beneath
the shacle of msonobart trees with canary vel-
low blozsoms. There are 650 children at his
school, seven to sixteen vears old, with no
paper or pencils and only a few books,

“Welcome, Dr. Janie, welcome, Dr. Janie,
karibu, Dr. Janie; keribu, Dr. Janie," sings &
class of teenagers who have waited yvears for
this diay, They are celebrating Roots & Shoots
Week, part of the environmental eclucation
program Jane started in Dar es Salaam in
19%1. Following Jane out into the sunbaked
schoolvard, hundreds of youngsters gather
around her as she plants a small shade tree.
After patting the soil, she kneels to kiss the
tree, and the children cheer. Many are haold-
ing seedlings to plant around the village,

Later, as we say our good-hves to the heard-
master, he takes Jane aside to give her a letter
of thanks. At the bottom he has written a Tist
of items he urgently needs for his students: a
radio, 4 camera, a globe, a new secondary
school building —not necessarily in that
order. June shakes her head and sighs.

“He doesn't realize that I don’t have any
minney,” she savs.

As we climb back into the minihus, the stu-
dents perform one last song. * Don't forget
us, Mama Janie,” they sing. “Don't forget
us, don't forget us, until we mest again."

When Jane started Roots & Shoots, her aim
wis to raise the awareness of African children
about animals and thus plant the seeds for
future conservation, But the iden of a pro-
gram for young naturalists caught on in the
U. 5., Canada, Germany, Japan, and more
than 20 other countries as well, and now
there are over 250 Roots & Shoots groups.

“Jane i3 the spark,” says Martin Smith,
the program director. “She infuses hope,"

N HER LAST MORNING at Gombe,
as she is sipping a cup of coffee
from her thermos, Jane hearsa
group of chimps hooting in the

forest nbove her house, She slips on her
sandals and sets out for the feeding station.
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The first chimp to stroll out of the forest is
Gremlin, Intelligent and affectionate, Grem-
lin inherited a natural dignity from her high-
ranking mother, Melissa, who died in 1986,
With Gremlin this morning is Galahad, her
seven-year-old son, and Gaia, her two-vear-
old daughter.

Fifi and her family make their entrance
next. Carrving little Ferdinand on her back,
Fifi gives Gremlin a kiss on the lips, then
=its clown at Jane's (cet beneath a palm tree,
swinging Ferdinand around into her lap.

“Here you are, my sweetheart,” Jane says,
I am reminded of the wide-eved girl whe first
came to Gombe years ago, with her long
blond hair and high-top basketball sneakers,
knapsack slung across her back. At moments
like this, that young girl, as Jane once re-
called, "is still there, still part of the more
mature me, whispering excitedly in my ear.”

Fili's son Faustino, feeling his cats, chases
nis buddy Galahad sround the trunk of the
palm. Five, six, seven times. Then Goblin
wanders out of the forest, and Gremlin, his
sister, gots up to greet him. She sits down
next Lo him and grooms his back. The sky
rumbles with distant thunder, and a wave
of mist cascades over the deep green forest
upon Sleeping Buffalo Ridge.

“Lean't imagine a better morning, " Jane
SAYE.

Suddenly the clouds open and it pours. We
all rush inside the feeding station. To every-
one’s surprise, Fifi troops right in behind us,
sitting in the doorway with Ferdinand in her
lap, her long black hair glistening with rain.
Jane is mesmerized by this gesture of trust.

" Just think-of all the knowledge packed
into that head,” she marvels, her eves fixed
on Fifi. Another crack of thunder, and Fifi
turns to leave. She ambles off down the path
to rejoin her species, lugging her baby along.

The chimps have worked their magic on
Jane once more. For a moment she has for-
gotten her crusade to promote chimpanzee
research, save orphan chimps, improve the
lives of lab animals, and inspire human chil-
dren. Filled with new energy, she is suddenly
up and running, chasing Michael Neuge-
bauer around the inside of the building.
Around and around they go, like Faustino
and Calehad. Jane is crafty, faking one way,
then going another. She catches him and
laughs. And the cares of the world, fora
while, are lifted from her heart. s B

National Geographic, December 1005



A MESSAGE FROM JANE GOODALL

A FEW YEARS AGO a chimpanzee namerd salaam, [ feel overwhelmed. We love Lo poim

Joe-joe was fighting with another chimp af imgers when we try todeal with difficult
the Detroit Zoo and fell into a water-filled problems such as the environment, to lay the
moinl, Chimpanzees don't swim. Thiree times hlame on industry of soience or politictians
he came to the surfiece, gasping for breath, Anid there 1& no question that industrinlization
and then he was gone. Fortunately, a visitor has palluted our surroundings. But who buys
to the roo, Kick Swope, guickly jumpsed 1n the products? We do, yvounnd I, the vast,
alter nim. Grasping the 1A5-pound deid amorpnous genernd public. Eusch of oor
wieight arovund the middle, Rick heaved Joe- actions has a global impact
Joe onto the steep bank That is why each of us must do our

With security guards 'r'-r'|hn|_,' Warnings ol part, no metter where we hve, in city or

danger, Rick turned to rejoin his wife
nnd three frantic children, But sud
denly Joe-Joe, still unconscious, beznn
to shide back into the water. Rick res
cued him again, holding him on the
bank until e came around, Rick then
looked up, just in Gme (o see the other
male chimp rushing toward them, hor
hristling, canine teeth bared in a
rream. Vaulting the enclosure fence,
the rescuer narrowly escaped what
could have been o savage attack

The scene was !".-:I.IE'I"II'.FL"'I"I oy & WOt
an with a video camera, and that
night the story was flashed acros
America’s TV screens. One of my col-
lengues saw it and calied Rick. "'What
yvou did was very brave. You must

e kKnown it was dangerous. What moade countryside, i Africa, Amenca,; or elsewhere
v o gte In Tanzaniz we spread this message through
"Well, " said Kick, "1 looked into his eves song. When our conservation team, led by
It wias like looking into the eyves of 4 man project manager George Strunden, visits a vil
The message was, Won't anvbody help me?™  lage, our women's choir entertaing, Then the

| know that look well. T have seen it in teamm shows residents how to sel U nurseries
the eves ol chimps ted up in African markels;  for fruit trees. With every =eedling the willng
Iocked behind the steel bars of laborutor ers plant, they join the global strugele.
prisons, or chained beneath the frills of the Children are guick to see the value of nd:-
circus, 1 have also seen 1t in abandoned vidizal action. All around the world, when |
abused human children, in youngsters walk to them, | find them aware that they are
despetate to rise gbove the inner oity or part of the problem, convinced they can
the poverty-stricken village. So many mike a dilference, and eager to help, just as
problems, so much suffering, for humans and  Kick Swope did for Joe-Joe. Therein lles our
nonbumans alike. Foverty, maloutmition, hope—more and more people are apening
disease, pollution. And violence—in war- their hearts to the desperntion they see
torn Africa and across the developed ground them and springing to gction. For this
warld, with gangs, drug abuse, homicides 15 how Wwe can attain our human potential for

A | wreite these Hneg al my home i Dar es compassion. And for love D



B FEOM THE GEOGRAFHIC ARCHIVES

A 32-mule-team harvest

Muscling 4 combine over undulating fields, mules generaved
the horsépower to reap a Washington Stare wheat crop in the
early 1900s. “Two mules led the team,’”’ says 88-year-old Edna

by farm. “You were at its mercy if a mule decided not to pull its
share. We kept a bucket of pebbles by the séat up top to toss ©
down on the backs of the laggers. We didn’t hurt them —just -
- reminded them that they were working along with us.” '
Driving the mule team shown here, farmer Robert Mires |
spent a month harvestng 1,200 acres. His grandson. Darrel —
who grows wheat on the same land mda:.r-::an do the jobin .
one-third the time with his gns-pnwcm;l Com hlne. l don’t own
even one mule,” he'says. -
: This photograph rinin an Apnl 1922 _Gﬂncmmc: arncle
R0 titled ““The Scener} of Hﬂ:rhﬂﬁmﬂcrﬂ B
.. ASRAEL ciiTE ' . _ Jsfe g it

r.L._
e i 4l

Slusser George, who as a young girl helped on het family’s near-
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WILDLIFE AS CANON SEES IT

In the frimd, subarctic climate of Hokkaido,
over 2,000 Steller's sea eapgles gather every
winter to feast on an abundance of Gish, Called
c-asit i japan, these imposing eagles
teave their roosts betore dawn and spread out
across the Nemurn Channel to fish, resting
sometimes on platforms of sea ice. The
Steller's sea eagle 1s especially valnerable to

coastal disturbance due to 1ts restncied

ECNS Camera
Fhe topaf-the-lne OG- T 1S

rruilse profesiame pholisgaphen

o prreisaly copdure bhe decinive sminent,
ith o oA ik il g ey
o ST [N LSRR COEIT I
Ehoatng ypond of up o

1} fomes. perr sevnind

hreeding and wintermg ranges. [osave en-
dangered species, it 18 vital to protect their
habitats and understand the role of each
species within the earth's ecosvstems. Asa
¢lobal corporation committed to social and
environmental concerns, we hope to foster a
greater awareness of our common obligation
to ensure that the earth's life-sustaimng ecol-

OV survives intact for future METHET A LECHTS.
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The Timeless Vision of Teotihuacan  »~ew i
dHOTg the rums are Pkt brrarmgn fiEce ran T Ereian rrrr'r:rr'-lrjr-.flf
of ancienf Mexico

BY GECORGE FE_STLIAR]

Manta! Yewvplesh frorns and @ focarsome 20-foot wespstan belt
e gentle nature of the glant ray,

ARTILLE AND PHOTOCGRAFHS LY DAVID DOURILET

New Face for a Desert Mission
reéstare the barogue glow of Arizona’s San Xavier Msston.

BY ALICE | HALL  PHOFTOCHRANHY 1Y

A FE"TIing Revolution A: coramabls agricaltiere takes
root across the land, farmers large and small celebrate strong yields

RY VERLYN KLINKENBOIRG PFHOTOOGRAFHS BY JIM AHCHARIYSON

Orion: Where Stars Are Born 1/ tiubble Space
Teloscope prants i frash look at clowds of gas and duse Formiing
around yourg stars— perbaps the start of solar systems.

Ity TASAE

MO TOGRAMS BY KEMNETH GARRETT

Preservation effirts

TRA TLEMIR

S BRESTON, IR

W Double Map Suprplement: Orion! The Heavens

Jane Goodall er decades of study show that ¢bhimns i
the wild are startlingiy like us. Today the pioneer primatolopis
travels the globe to speak up for their captive and orphaned kin
Y FETER MILLEE PHOTEMGREAFHS BY MICHAERL NILHOLS
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Bebhmd the Scenes

Don't Leave Home
Without It

WHENSOCIETY MEMEER
Peter Manly arrived in
South America as a vol-
Eﬂ&nnmm
expeditio 1::u:n-1
Iimuu:{d:nf fre
worth nmﬂpmmt.h:
?umd:mmcdnnm
rimporting “luxuries.”
Officials demanded a hel-
ty cash dury. 'Tl:rcflt
asking for more 1
cation, o [ scarched my
wnlhl:..Th::ﬂlhm:litd:

card with the rect-

angle appeared. "s1.a Na-
ctomal Geografic?” one
man asked. Suddenly the
mood changed. Imn ra
smuggler but a welcome
sChentist. A cven
Like Father, Like Son

ROME KIDS have at] the luck.
Throughout his childhood Bey
g H.‘Ir'l.'l;'_l. “.|'.|_'|..:|_;’. :|::|||_' '.'..:,::l._"I
with his father, phorographer
David Alan Harvey, as here in
Malaysia in 1976, S0 when

ER wanted o profile u photog-
rapher m the betd, it chose
Independent ilmmaker Bryan

B FAVORITE FLACES
Queen Charlotte Islands

OUR-GLORE-TROTTING STAFF is otten asked about
memorable travels. Expeditions Ediror Peter
Miller recalls the Queen Charlotre Islands' min
torests, where velver mosses IJrlhll|'-EL‘l the ground
s0 thickly they even muffle the sound of vour
vice. There 15 something abour the quiet thers
dtepping through the trees, you get the feeling

of being somewhere sacred. And vou are.” The
islands otf Brinsh Columbta have been the home
land of the Haida |:1|_'|:1F:l||_- Por same LU0 vears.

DEUCEMABER TYRS

Nanonal Geographic EXPLOR-

B
by

uf#___ﬁ._,_t
= - fl:

Harvey, now 218, 1o produce the
show, The subject® His dad.,
The pair spent several weeks
in Puerto Rico last spoing; Dawvd
shot the land and is people, and
Bryvan shor David. *1 don’t like
tos separate my life from oy
wiork." savs David. “Brvan i
a bag part of my life,™
Says Bryvan, “It's my [ather's
taule that I'll never work a

sk ||'||"- =




Parfection & obvioul once it achieved; but like
chmbing 2 mountain, theére are many false peals
of the way. Nowhere is thiv more troe than in
compuer hardware.

I Mixe Chang, and | work in the monitor factory
hioare m Talwan

We found that putting audic and microphaene features inte our monitots
wad 4 vital part of wativlying today’s custmers

We'we now achigved the goal of giving people the all-in-ane mazhing we
knew they wanted. Tomorrow we carry on climbing




I EHIND THE SCENES

The Grosvenor Council

YOLUTR DILES support geography
eclucation i schonls, heldwork
by dinosaur dipgeers and Maya
code breakers, and comservaton
of endangered speciey from Sibe-
rian tigers o Africa’s gorillas,
MNow members who wish to do
i0 may commut 51,000 gr more
anmually, They will become
members of the Galbert H. and
Flsie Bell Grosvenor Council
and recowve a newsletter, mvita-
nons to specal events, and op-
pur" rites 0o viktt Held sites ro

see their donanons n action
For mformanon, call 1-800-

ATA-3T7T17:in T:"l-:' Washmgton,
i), L., area, 202-861-R63K,

STra— Ducking the Question
Words To Live B}‘ [N VIETMAM photographer Mike

Yamashita saw ducks every-
“PONT WALK where the cows haven't” ks the minefield moro where—in fields, in vards,
followed by staff writer Charlie Cobb in war-torn mations. crated im orocks. But every time
In Zmbabwe Charlie faced a field studded with explosives; he tried to order roast duck, his
a2 path trampled by livestock showed him the way out. local ranslator told him, “Not
For a 1996 article Charlie reports on now peaceful Eritrea on the menu.” Then at one meal

labove}, also the subject of an Afnca News Service docu- Mike asked a L, §.-educarncd
mentary aired on National Public Radio thar won him a Vietnamcse agronomist, who
1595 Naponal Assocution of Black Journalists Award and pointed to an entry, (ueried
a Harty Chapih Media Awasd from World Hunger Year. turther, Mike's translator said,

“O. | thouehs vou said ‘dog.” "'

BRECENT SiGH

The Movie Watenvur.'d

THE GECGRAPHIC makos o sur-
prise splash in the costhiest film
il I'.:.':-.ir '|.1.|'|.'_I |-:- 5 ir. '.: T II i
character (right] uses mocked-
up magazines to conhirm ex
tence of dry land. Says producer
Diave Fulton, “In Waterioorld
Hnding the GroGRAFHIC 18 like
tinding buried reasore.”™

B FOR INFORMATIOMN

Call:
1-800-NG5- LrHE
| 1-BO-64 T-5463)
15l free from U. 5., Carads
8 a.m-8 p.m_ET Man -Fri
L i deyice fod {8 FMEarifa
mpaired (TED) 1-800-5048-3797
Writa:
Mational ﬁ:&ugmprlrn Sacialy
1145 1 Tih Strest N W
Washis J=aEely £, JONHA-AdAAH

MATIOONSN AL LGEOGRAMHIC., DECEMBAEH |9
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Sicily

I found Jane Vessels® armicle on Sicily (Auguose 1995
beautifully written, incisive, and precise. It con-
veved accurate information about and empathy tor
a people and a current and hescorical situarnion. |
have lived my lite among Itaban immigeants, many
of them Sicilian, in east Utica in upstate New York.
The article ran like an electric current among Sicil-
tan Americans here. Evervone was reading it and
touting: it to their compatrots: It is what T feel 2
mixdel GroararHic article should be.

EUGEME PALTL MASSAR

Darecaner, Filnpe Haergage Studres Conder

Ubea College af Svrucwe {.'I'!rl'l.'l"ll'I!r

Lt S Vird

We take offense to the reference o Palermo as
being an ugly and barely funcrioning ciry. We have
walked all of Palermo; it s picturesque and his-
toric, and while not without problems, 1n no wav is

it ugly.

DA AN |0 A DelISE
Frove. Momdama

The article focused oo much on the Matia"s role m
Sicily, a topic that sadly has become too common-
place in the American media.

SATCHARDL GIAMMAREL LA
New Yore, New: York

Saving North America's Bats

As an elecrnical engineering graduare studen, | find
bars’ pavigation and detection capabilities nothing
short of exceptional and certainly unmarched by
man’s most advanced technology, Howeyer, |
couldn’t help bur think of an alternate title for the
article: “Bats Experience a Real Estate Boom.™

A FAHRAS ARDE]LNOUR

New York, New York

A rianive Texan, | was reminded of 3 bar-warching
technique we used to thrill guests on the Burnetr
Ranch near Wimbetlev. A portable spothght laid
on the roof of 4 car, pointing up, attracred loes of
night-tlying msects. The bogs found the ilght and
the bats found the baigs, sSOmeTimes SWORPINg rigt

v
over cur eads, ALLEN B MeASHAN I

Awrorg, Colorado

Silver-haired bat rabies s idennified every year or
twoin New England and New York State. Thas virus
caused a death two vears ago. [ winld coution any-
one exhibiting a live barto hold the amimal in quar-
antine for at least two months. Second, evervone —
especially children—should be warned about the

need to report any contact to a physician, so that, it
NeCessary, a vaccinanon program can be initiated,

LAMSON BLANEY, M.IE
Mipnfield Crutvr, Cospandsficnd

National Geographic Photographers

| had considered vour staff work as *'a good wav 1o
make a living." It s much more. It isa passion and a
dedication that eludes most of us everyday people.
Mow I will go back o my collecnon of GEocrars-
tCs and look at it with ditferent eyes.
DANTE F ROCHETTT
Went Hills, Cafiform:

This otherwise grear msue was tarnished by 20
pages of pure schiock. *“ Reel to Real” is perhaps the
wiorst example of media seli-glonfication 've ever

ehcountered.
MICHAFEL DOYSNEY

Heolemd Momiting

For 23 vears [ have taught art educanon and shared
the magazine with students, even though the voun-
ger children can't read the marerial. Carhy Now-
man's articke 1s wondertul for our discussion nme;
we have talked about the dedication of photogra-
phers and the importance of good writing skills.
Studens peed models 1o understand thar hard
work, perseverance, and arennon o detail are

impormant i all jobs.
CARLETTA WALLENFAMNG

Corpenr Lakr, Wocomm

I'm a professional photographer and have alwayy
admired the quality of vour photographs. Bur |
have to chuckle over how much film and equipment
vour photographers pack. | sometimes think i i

overkill CHARLES MEENTRY

Stiphton, Wiktomn

Eversunce | was lieele (lam 13), L have wanted tobea
phomojournalist for NGS. Evervone told me | was
strange. Most pirls have role models hike movie
stars or models, but mine was Jodi Cobb, | have
studied a lotaboor photography and NG5S, but now
"ve learned that its more than just wnting stories
and taking picrures; it's really seeing and unde:-

standing,
g CASSANDRA HARTLEY

Sy, Lleak
Hiroshima

The day vour August ssue armived, my father re-
counted returning from a three-day combat patral
agamst the Japanese on Luzon. When he learned
thar the atomic bomb had effecnively ended World
War [T and there would be no mvasion of Japan, his
single thought was, Now I'll live. On Okinawa my
mather, a combar nurse, realized thar the flood of
casualties anticpated would not appear.

As hormitying and costly a5 Hiroshima and Naga-
saki were, without the introduction of the atomic
bomb, the price would uitmately have been nuany

nmes higher. DAVID PETERSON

Revieriry, Califorig



I remember theafternoon of August 3, 1945, when |
stpod beside the Enals Gay and watched as they
winched the bomb from the pit into s silver belly, |
remember when we Hew over the flartened, devas-
tated, brown city of Nagasaki surrounded by i
lush green mountains. | think of the bibakusha, and
I sorrow. Then | remember how happy 1 was when
our B-29 flew over the battleship Missowriin Tokyo

Bay, and the war was all over.
GEORGE E GLAWE

Fax Vegas, Newukla

The Chinese sage Menoius asked the rhetorical
question, “Is there any ditferencein lalling a person
with a club or a knite?”" Of course there isn't, The
victims of Hiroshima deserve the same sympathy,
butnot an iota more, as the wens of millions of Cha-
nese civilians who died from [apanese atrocities
during World War IL S ARCHAL T GRS
Mudhand, Muchigas

Servicemen were not the only ones saved by the
A-bamb. Do niot torger all the prison camps with
Europcans and Eurasians. lam a former  guest™ of
awomenand children’s camp in Bangkinang an Su-
matra, Our panny was lamed; my younger brother
and I, almost &, barely made it. lam sorry tosay L do
not feel any compassion for the A-bomb vicuims,
but 1 do for the orphans, even thoogh their parents
murdered my parents. None of the Japanese speak-
ing i this armicle acknowledged the “why™ of the
A-bomb, Don't they know of the cruelnes their
people performed for years? | want to stop hating; |

don't know how,
ELSKE BOSY K

Zamdvonrd, Tha i"frihrrfmyh

[ama [4-year-old, and the article opened my éyes
ahout nucltear bombs, | knew they could inflice rer-
rible wounds, buot I didn't understand or believe
that they could be so croel. | had no idea what
impact the A-bomb had on the city and the people,
ANCGHARAD THOMAS

Arigdguortdy, Shrapubyrr, Earglamd

African Voodoo

When | was a Peace Corps volunteer in the Ewe
region of Ghana, | enjoved daily contacr with the
adherents of voodoo, so wonderfully evoked n
vour article, Often as | lay awake in the hot eve-
nings, breezes would bring the sound of Ewe
drums, layered upon the rich voices of a people in
contact with a world strange and distant, yet righe
outside my window. The Ewe | knew were hard-
working teachers, doctors, farmers, and mechancs

no different from ourselves, ver infused with the

taith of 4 relimon brimming with love and power.
SCETT . SLLIGHER

Fart Collins, Colurade

While | cannot claim o explam everything the
authors describe, some of the “mysteries™ are
explamnable by well-known physical principles. |
do demonstrations of inertia for physics ¢lasses
that are as specracular as the mortar-on-the-chest

episode, Other instructors accomplish feats soch as
fire walking or dipping hands in molten lead
show that vaporizing moisture can provide a pro-
tective barrier against mntense heat for a short
rime—an explanation that | suspect applies to the

hot knite on the tongue. RiviE et

A ssnciats Profeasor of Phusicy
Alfrad Linimerrity
Affrad, Now York

| was disturbed by the article on whar we Haitians
respectfully label todow, vodun, or asdow. The
spelling “voodoo™ iselt 5 a misrepresentanon,
Vodou's African roots and values are not discussed,
leaving only a graphic depiction of exrerior mani-
testanions and peak experiences that oursiders are
clearty notable to penetrate, Vodouw s a philosophy
of life, a-world view, an all-encompassing, spiritual
mode of living.

CLAUTINE MITHEL

Departmnent of Black Snedies

Limarernry of Califormey, Sawra Barbara

Bowhead Whales

| have had the privilege o see the beaunful
bowhead whale myself but in a different and more
remote part of the Arctc. On 2 ski expedition n
April 1993, a friend and [ crossed from Frane Josef
Land 1o Spusbergen and saw three or four bow-
heads in a lead just north of Alexandra |sland.
When | showed photographs of the whales to the
Norwegian Polar Institute, they rold me thar bow-
heads weree believed to be extinet in that area of the
Arcoc. Now they estimate that 50 to 100 bowheads
are breeding there,
BUOIRGE CILSEAND
O, Mooy

Your article on bowhead whales has failed to note
tharthe Alaska Eskimo hunting technique—the use
of tradinonal harpoons—possibly prolongs the an-
imal’s suttering. Modern harpoons usually kil the
angmal within mimutes. On the other hand, radi-
rional harpoons do not kill spon impact. The whale
bleeds and SITHEEles antil it ﬁn.:l]]r lcrses its :-.:tr:fngrh

and s tnken.
ARENY H, WONG

Hosrodutin, Harsan

Behind the Scenes

I'm 50 gullible! | oo spent time in the bbrary mn
search ol the real Robert Kincald: Thank vou' for
your explanation in the July ssue. [t has prompred
me 10 rénew for two vears instead of one. By the

sway, how aboura story on the bndges now? You've

already got a great cover.
BARD MICEN
Cheagn, (mon

Letters for Forus shiould be semt to Natiomal Geographic
Muagazine, Box 37448, Washmgton, [, C 2N T F-744E, ar
by fax po 202-B2R-F460. Include full name, address, and

daytime teivpiomne mumber. Letters selected may be vdited
fror o ldrety airdd spaie.

Nationul Geographee, December 10935



Amencan Geogrirphscal Seoety
Assiclation o Amerizan Geographems
seatsomal Counsetl tor Cavgraphne Eduiatean
Mational Geopraphis Soclety

GEOGRAPHY FOR LIFE:
National Geography
Standards 1994

For fewer than 10 copies:

In the LS., US5S gach; in Canada,
C516; in all other countries, LISS20),
For 10 or more copies:

In the US., LSS58 each; in Canada.
C515; in all other countries, USH19,
To order copies of

GEOGRAPHY FOR LIFE:
Nahonal Geography Standards 1994,

call 1-800-368-2728

(T 1-800-548-9797)

B am.~530 pan ET and have
vour credit card ready.

'retage and hanadling v inciuded in prirm. Cirders m CA
LW, SELCH, Adl, o Comamibas wudl bar charged sppiicubly 1

BHTTE

Just published!

(GEOGRAPHY

STANDARDS

for grades K—4, 5-8, 9-12

At last! A clearly written, superbly
illustrated set of standards for geog.
raphy education —GEOGRAPHY
FOR LIFE: National
Geography Standards 1994
These new standards
detail the essential knowl-
edge, skills, and perspectives
that students should master in

R o rades K—4, 5-8, and 9-12.

Developed by four leading orga-
rzations in the field of geography,
the standards provide any parent,
teacher, curriculum developer, and
business and policy leader with an
approved set of challenging expec-
tations for all elementary and
secondary students and teachers

The geography standards provide
a blueprint for what should be
taught in each grade range and for
what should be included i social
studies and geography textbooks at
gach level.

To order copies of GEOGRAPHY
FOR LIFE: National Geography
Standards 1994, call our toll-free
telephone number (leff). Or, write to
the address below,

NATIONAL
GEOGRAPHIC
SOCIETY

145 | Tih Soeet MW
Washington, D C. 200636585 bW
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The Short,
Dangerous Life
of a Waterspout

MOCTT NOKOLUIAY Was
paintng his house on
Lake Winmipeg when he
spotted wispy spouts
reaclung from the water
to the clouds™ across the
iake, For 25 minures the
Muanitoba dentist photo-
graphed this pair as
“they came closer and
closer, unnl | got scared
and ran for cover.”

Crood dea. A SPCHLE 1
potentially lethal, literal-
Iy “a tornado on water,”
says NOAA'S Joseph
Crolden, the world's
leading expert on the
phenomenon, One killed
a Chiczgoan windsari-
mg on Lake Mechigan in
1993, A walerspout 15 2
column of rotm ting win
that develops downward
from a line of comulus
clouds to the ocean ora
lake. Spouts can pack
winds up o 200 mles
an hour and move 10 to
1§ miles an hour. The
tunnels Norguay spotted
were notable because
waterspoits rarely
appearso far north,

The Flarida Keys are
the world's waterspout
capital, according fo
Laorliden, While hlming a
waterspout in the keys
tor a Matonal Gien-
graphic Television Spe-
cial zirmg November 29,
he watched from a heli-
copter i horritied
amazement asa large
boat satled mto the
spout. Luckily the wa-
terspout was breaking
up, and no ane was hurt,

DEVCEMABER 1995



Fighting to Save
Pearl Harbor's
Last “Veteran"

GECEMBER T, 1941:
Seruck by a hail of
lapanese bombs, the
snking bartdeship
Nevada strugities to
avoid blncking Pear
Harbor's major chan-
nel to the open sca. A
small rugboat, Foga
(top, ar right), races in,
shoves Nevada out of
the channel, and
beaches the helpless
mant. Hoga's 11-man
crew bartles blares
on the Newada tor
hours, then spends
rwo davs tighring
fires on the disabled
battleship Arizona

Today the TO(-

L =44 :-[|_:|=" HI'I.‘-_'I'-.'I 5 T:'|-|;‘
sole surviving Pearl
Harbor vessel sl
afloat tn the Unired
Srates. She is docked
at Treasure Island
Naval Station in San
Francisco Bay,

Builr in 1940, Hoga
—the Stoux word for
“hsh T = wWon prase
from Adm. Chester W
:""-I'.!]JI.'..J'.- cOimman ljl.'.'f il
the Pacific Fleer. Ot

GEOGRAPHICA

skipper Joseph
MeManus and his
men, he wrote that
each warked “ina
most efficient manner
and exhitwred com
mendable disrepard
of personal danger™
rthroughout the ordeal

PN - Cwfl e HBRTELC

MATIONAL GEOGRAFHIC,

S TR BECEIVE CTOF

Py
Hoga served at Peatl
Harbor for the dura
non of World War 11,
then was shipped to
San Francsco Bay,
where, as Gty of Oak
lamd, she was 4 Hre
boat tor 45 vears,
retiring i 1993,

"Hoga has been
nbscured m history by
bigger ships, but she
was the lirtle boat that
could, and did." savs
Pamicl A, Martines,
Natonal Park Service
nitonan at the LS5,
Artzonma Memoral,
Martinez 1s an adviser
to a4 group cailed
Friends of Hoga,
which 15 raismg maoney
in hopes of repatrmg
her, returmmg het to
Pearl Harbor, and
restormy the Navy
gray she wore i 194 1,

Blackfeet Hail Spanish Mustangs

10 THE BLACKFEET, the pony tormed the heart of

their cu

rure. Rrought o the New World in the

16th century by Spanish colonists, the tough,
maneoverable mustangs were adopted by the
Plains Indians, who used them to extend their
nomadic; buffalo-huntmg ways. But atrer the
Blackteer were sertled on a Motitana reservation
in the 1880s, tarm harses replaced the mustangs,
which by 1910 had almost vanshed.

Bob Brislawn of Oshote, Wyoming, kept the
breed going. Recently his son Emmett sold the
Blackteer two vearling stallions and six mares,
which ream the Browning, Montana, ranch of
Darrell Norman. Says Normuan, *“This 18 3 part of

aur culture coming back 1o our people.” Tony an

=

L=

Sheldon Ground {lefr) helped break the steeds
that, the Blackfeet hope, will launch a tribal heed.

DECEMBER 1595
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lewkemia

The Salvation Armmy sponsors caanps
for disadvantaged Kids all over the country,
Plus Sombesims and Glrl Guarcds. Culb ard
Biow sevuts. Plesede volundees or LARAETRRTS S
CAn COMCITW Our garg wink

THE SALVATION ARMY

C sy e Wowded e Liffecatiy Time

Be a winner
with GeoBee !

vervone s burznge about our new
gengraphy sortwire: eame—~EOrEi e
Bised oi the Sox ety 5 own Sabonal
iy Bee, the ganwe helps Kidy
ages 10 and up (and their parents!)
master g workld of geographic information

lockle bram-tegsers drmwn frism more
than 3000 guestions used in past Bees
BurzBee, a colorful animoted chisraeter,
gurdes you through the game and cheers
(24 TRRTE S

S0 IWO Pames ard exactly alike, so it’s
wways o challenge. GraBer 15 o greal way
o Kidls 1o preire for the Bee, ar JList ]'E.'L:-.
wilth, i schiool or af home

0, Ve us o burr, oand gel vour copy of

(e EE—omly 534,95 for o world of
1

Lisoern

ko ledee

Tov order, call 1all free

1-800-NGS-LINE (/47 5463)
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WHERE CIVILIZATION IS HEADED.

With its available CD sound system, power moonroof and supple leather-
trimmed seating, the Toyota 4Runner is a model of refinement. However,
one should never underestimate the 4Runner’s adventurous spirit. With

its available V&6 power, it will not oniy take you almost anywhere your

soul desires, it lets you travel there first class.

You will be comforted even further by the knowledge that it comes with
Toyota's unparalleled reputation for quality and reliability. Which

means, guite possibly, that roughing it has never before been so civilized.

& TOYOTA4ARUNNER

| love what vou de for me

Call 1-800-GD-TOYUTA oy vist aur Web Site at: hitp: 7/ wwwl toyota.com frd & berochurs and lecehion of youy nedrest desler,
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ﬁ. muide o places,
people, anumals,

and doites all aver the

planer—as well as

some odd comers ol
the unmiverse: The 1995
index for NaTioNal
CGEDGRAPHIC, TRAV-
gLER, and WoartD
magazimnes, books, and
IV programs will be
avallnble in February
199 tor 55, Index 94
i also $3. An index
movering 1989-93 costs
$8. The illustrated
centenmal Natqonal
Ceengraphic Index
[SER-JORN ¢ 8249 95
tor members, plus

shipping and handling,
Slipcaces tor vour 1995
magarines are $12.95
tor members, pius
shipping and handling.
[oy order, call T-R{O(}-
470647 or write o
Mearional Geographii
Society, M0}, Box
1640, Washingron,

0, O 20411 3- 16440
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B EXFLORER, DECEMBER 11
The Sun and the Moon:
Orchestrators of Nature

CELESTIAL CONDUCTOR, the sin
15 captured in time-lapse pho-
tography (above) as it sets on
September 13, 19856 — the au-
romnad eguimox, when day and
night are of equal length around
the world, Thus does might bl
low day, and day tollow mght, 1n
nature’ s most powertul cadence
EXPLORER s “Rhythms ot

Life™ mvestigates how this

COMTTIC Miusc organizes the datly
and seasonal lives of ammals
and plants.

Fach mormng jellyhish swarm
tor daw lighit to nowrish the food
producers — brown algae — tha
grow in their translucent bodies
Fvery evening sea urchins come
out to graze. In between, bathed
e the pale light of afternoon, a
ritlebird spreads his plumage,
mviting his mate to dally

O all earth’s creatures, only
humans seek to defy the celes
fial pulse of the planet. Yet we

FELESMBER 199

ErYID FREEDE FidrROY

O FIFRERENCHERN
SEreadm Into Cilles ar cavbreax
like schools of tish on a reet

And like birds o roost, we hurry
home (o our nests before dark
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Why the Birds Really Went Berserk

TERROR WIDENS THE EYES of actress Tippi
Hedren, slashed by gulls in Alfred Hirch-
cock's movie The Birds. Hitchcock was
intrigued by a 1961 incident in Santa Cruz
County, California. Seabirds, inexplicably
unable to fly, staggered around coastal
rowns and bit several people.

Biologist David E'itr.:rh&u and his col-
leagues ar the University of California ar

New Life for Old Disks

cess about
VILLIONS of computer disks bate
the o051 .I:'1:-|||I|‘| '|i'||_' -.'n_-|;'|._1 EVErY
day and wind up i incinerators,
where several kinds of plastic re
teane toxic gases, of in landhlls
Such numbers mean business AL e
to Dravid Beschen, président of
Crreenldisk, an environmentally
friendly company
computer disks
Each maonth his emplo

ACTLT

1
Ll recCyCies

YOS L 1hitd I'_"I'E.'I:.:-r

California and Washington pro
rwo million disks,
mdast from obenlete software
that was never sold
EE s intormat
rhl_' |_:||'-.|-|.'- arc I|_'f||r|'|l._'|[[:_|j .|_'||J
repackaged tor sale. Most disks
b to corporations and
povernment agencies. The com
pany also recycles
used disks, whach must be bro
ken down, mexed with mew
and remade

GEQOGRAPHI(

FarthAlmanac

lHlii.m":l..l.':l.'!.'-IIl Filhd ARCHIWT

Santa Cruz may have solved the mystery —
they think the birds were Ocean
waters sometimes bloom with plankton
that produces domoic acid, often toxic, If
anchovies eat the plankton, and if seabirds
cat the anchovies, the birds may suffer
widespread newrological damage, Garrison
says. In 1987 four people died after eaning
Mund:mh;mcuﬂ.

The manu-
Wl 15 erased:

COMSUMEers
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Eagle Eyes Watch Desert Eagles

T FAR FROM |
special birds— 30 pairs o
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WEESES SET Up camp nedar cagle newts and scruti-
nize them: from February through May
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Is Newfound Frog Already Croaking?

DISCOVERED ONLY seven A MEW SPECHES
of trog hopped out of an Anzona pond. It delight-
ed Creighton University biologist James Platz,
who dubbed it Rana subaguavacalis—underwater
talker —becanse of the manng calls males emi
while submerged, rare behavior m frogs.

Ui the Ramsey Canyon leopard frog, as it s bet
rer known, 60 adults were counted 1o a pond on
the Nature Conservancy's Ramsey Canvon Pre

YEATS N,

serve and two others nearby, But last spring only
25 turned op. A clue: Algae that the | |-]1--||. ¢ eat

had vanished

Now biolo
EIE0E AFE LS
ng tadpoles
ranks '-:..'J‘["|Il.l-|
Lk ;[|| I_|||_' -'E!'—'.-"-'-
And a new
hreeding pop
ulanion s be
ng established
at another

agnialn

OresEiye
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Bat Umbrellas Foil the Rain

DESPITE DELLAGES, a clever lirtle veteran

of Central and South America’s rain for-
est stays dry by building elaborate tents
of leaves. Eighreen bat species are known
to chew a single leat’s rib unnl it droops
to make a shelter. But Peters' tent-making

bat (below) boasts expedition-strength
tents; it gnaws as many as 14 leaf ribs in
a spiral uncil the leaves overlap like an
umbrella. The ingenuity of this bat was
discovered by Harvard University biolo-
gist Jae Choe. On a Panamanian island,
he found 25 shelters, most made from
Coceoloba manzanillensis leaves; a tent
of genipap leaves (above) appears to be
the same species” handiwork.

— jouw L. ELioT
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OrnAssignment

B A FARMING REVOLIFT IO
How to Handle a
Camera Hog

“1GREW UTon a farm,” savs
phorographer Jim RicHARDSON,
“so | speak Hluent pig.” The skill
didn’t help muoch while he was
documenting an lowa hog pas
ture for the article on sustain
able agriculmare. This corious
pigler petmioned for a close-up,
“then tried to eat my lens shade,
then my shoes,”™

Jum learmved photography on
that bovhood Farm in Belleville,
Kansas. As a 12-yvear-old armed
with an old tolding camera, he
spitcialized in “"bugs, sunsers,
and lightming strikes' in the
woads behind his house. After
artending Kansas Stare Ulniver

B ANE GOOYDALL
The Millers' Tale:
Passing the Phone

s GOOD HANDS, an
orphaned chimpanres
cuddles with author
Petren Mivtier at Kenva's
Sweetwarers Game
Reserve, “Don'e tell my
kids," jokes Peter, whinse
[Wia SO0S are grown, b
baby chimps are twice the
tun of human babies.™
Perer earned his doctor-
ate from the University of
Califormia at Irvine, then
wrote for newspapers
before joining the GEo-
GRAPHIC staft in 1979, He
first met Jane Goodall by
long-distance telephone

sity in Manhattan, he shot for S TR TERE AR e o 1987, She called mv
newspapers in Topeka, Omaha, with 4 whole new spectrum of house from England,” says
and Denver, then turned things I"d never even heard of. Peter, ¥ My son Matthew
treelance. [he challenge was showing the atiswered. ‘It's Jane Goadall!® he
“In o way, it was like going diversity. You can rake only so whispered, passing the phone o
home again,™ Jim says of phote-  many pictures of people nding my son Charley, He told Jane I'd
graphing farms, *] know from tractors,” be right with her, then handed i
experience what farmers worry Jim and his wite, Kathy, live to my wife, P. |.—who told her
about: weather, water, making m Denver with their son, Tyler. the same. We all wanted ro say
ends meet. But this story deals They own no pigs. we had talked to Jane G sodallt”

Pl IO Sl TRESEPSANC [TV DR -2 30y i P, e o Tty o Y T bl MG, O el P, [Ro B Ml A, WHEHIGTIR, O © PO s TR A0 4 vTRE 40 o A
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Farming the Natural Way

bt .’|- Vol feld E:'.l:' AFTICHE A1
sustainable agriculire, can vou
list at least six technigues farm-
crs use to ennch soil and protec
crops without using chemical
ternilizers and pesticides? What
are the advantages of these tech
nidues? Which ones conld you
Lse 11 vour garden?

B A weed is not a speaal kind
of plant; it's ssmply a plan:
prowme where vob don'r want
it. Lhe same plant we value i

A wild meadow might be called
3 weed amony taem crops —aor
Ity your garcden, Why are weeds
undesirable among crops® Wh
lFE OV ET r"|.||'|r1 SLEET] Gks ,_'5_|_|'.'-._-r
Erown between rows of Cort of
gripe vines better for the crops
than werds ErOWINE there s

N 1
VoL CAN ITY AN experiment at

I'.-.'r:1-:. .'I'I '.'.'|=""l 0Ol T ;.||:_|_| ol

e TNE CTTeCT O] -‘-I'.'r.'-_l.-.-

WiTh TnE ERTICLE

AHD STINLULETE

5]
™
I

=

L-:r|'|||' 1 HETFIL
e

il

Keaping an ave on her cat, Hallie
Muller (above) helps her parants
milk on their organic farm in Cal-
fomia. In Wisconsin, Ross Smith
usas his cultivator and plastic,
rathar than herbicides, to keep
strawherries wesd free,

of fresh soil, plant 2 few Hower
L u‘:-:i"—‘"h' seeds, [n one of

the pots also plant 2 generous
amount-of grasy seed to produce
“weeds.” Water the soil
1w necded, As the plants
grovws, compare those
EEOFWINE 1N “weeds”
with those growing in
plaam Sl .

B One tarmer said thas
he had o take care of
INe SO —DINErwTseE i
wiorald blow awav, What
:'|'-.|:' AN h.'||_l|_l:_"1 Il =|_|||

if a tarmier doesn't take
carc ol it?

B As farms have grown
larger, farming towns
have shrunl. Whv:
How might sustamahle
apriculmere affect the
population of farming
rowns? Why?
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