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From the Editor

I A58 A YIOLING ARCHAEOGLOGY STUIVER |.I;'1|III. ol under the |I|l| MiCxICaT
sun, sketching hmds and mapping the ancient Maya ruins of Dzibilchaltin
on the Yucatan Peninsula

it was @ prigect funded i part by the National Geographic Society, and
duringa visi to the site President and Edito
Melville Bell Grosvenor recognmized the
tellow s talent and promise. Two years later
P, Girogvenor invited hiim to o the Saciety
as a cartograpluc draftsman and illustraton

| guess vou could say it worked out, That
young student became [ George E. Stuart,

sentor Assistant bditor for Archaeology of

INATIONATL LIFOGRAPHT ITIAEALITIC J:'!'-Ll

Chairman of the Society’s Commuittee for Rescarch and Exploration. He is
now retirmg atter 38 vears ol service

His work has enhanced the Geograplic's worldwide reputation o
archacological cover sge. Throughout has 22 vears on the committee—which

has awarded nearly 6,400 grants for scientilic research
George has shown an uncanny knack for asking the right
questions and gething results,

LCTITEE [HOSSUSECS O dry wil, a pentie Carolina charm,

CIICL (M ORIy |"'|."!."i.|:i. kitowledee OfF Mesoamerican archae
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amble down the hallway at our headguarters building
STTVELIME 3 SOTTE 1 Yucateo Mava, Some of mv most

pleasant evenings have been spent m George s athice,

surronnded by a ifettme of memorabilia, talkine about
|-I

archaeology and about hite and hstenime to music from

same Coentral American hillside—or Irom Pink Flomed

: Cieorge will be leaving us ta establish a library and

research center on regional geography and American archacology in the

shadow of the Blue Ridee mountains. Bul as we shape fulure coverage of
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new address and phone number im oy o odlex,
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under the hull of an outrigger canoe slipping across Goodenough Bay in Papua New Guinea.
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Thin as blades, shrimpfish in
Papus New Guinea's Milng
Bay (left) hunt minuscule
mysid shrimps, inhaling them
with mouths like soda straws,
Hopping alang with clawlikes
fins, a sea moth probas with

its [ong nosa for food in tha

goft bottom, levitating briefly

IO scout its termmony,

LOWAL FINEN

J'|I_I |.i.'lli|||_'I L||[|.I1 |'|'|.'l.|'|-1'|: il
animal that can be as small
infant’s.  fmgernail
with o mouth and tentacles
o sweep o plankton  and
matier  Hoating
the sea. It secretes calcium
carbomite 1o orm a skeletol
“house” as hard ns concrete
When it dies, another gencra
grows on s skeleton
Uncounted trillions of polyps

ally A1
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lor uncounted mallions  of
generalions have built struc
tures that surpass in scale the
architecture of any other living
beings, including humans,
Pheir cities, the reefs, grow
i1 the warm, shallow oceans
banding the Equator. bul
the distribution of corals s
UREVEDL Some 7 speaes are
lound in the Caribbean Sea,
compared with about 450 in
the Padihe and Indian Oceans
around Mualavsia, Indonesia,
the Philippines, Papua New
Atistralia. That
reglon, savs marine biologis

Coitien, amd

FEugenie Clark, represents the
‘evolutionary
coral life on our planet. The
Larther vou journey from that
center, the smaller the numbes
ol species.”

This realm, this cora
lies ina belt ol
logic activity, Chains ol vil

epicenter ol

Eden,
Itense g

canoes and nuge, throsting
islands mtertwine with deep
sea channets and basins, © The
passing ice ages, says Richard
g, protessor of oceanog
raphy at the University o
Hawai, "lowered sen levels,
vlating simatl individual seas
thut went evolu-
ttonary ways and  produced
great diversiftication.”

For the past 25 years | have
béen diving around the edpes
of coral Eden
s heart, hanging and drifting
at the edge of a reef near
Sipadan lstand off the nornth
castern cormer of Borneo, | am
waiting for a rendezvous with
a school of enormous bump
head parrothsh, shy creatures
normally but here somewhat
acchmated 1o divers,

Long before T see them,
| hear them. The noise comes
through the sea like o riont
in o dining hall, a smashing
and grinding of crockery, The
giants are feeding on the reef
like undersea buthalo grazing
cn stony pastures, They bite
and munch the corals, ingest-
g them for algae

At close to 200 pounds and
Almost lour leet l"""F-- the
Hish bulbous, scarred
heads, tiny eves, and jutting

LhErr oYW

sow | oam on
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bheaks, Even as thoy

!|||.' LLAELE

leethilik

n [hey X

crurnch
crete white |l|l:'I|.L"w-. pulver
e aind  Uhal

likie locosmotive steant. | watch

|_||.'.|! ||||'|=i-.-.
as a large male breaks from
the pack and Dites a pleza-sie
slice out of a table coral, These
FISTY are oalmg ||'|': reed, .|.-'-!'|'!
af a long, matural cycle, not a
destructive one

lhey march and
o by, leaving bebind trails

mnch

of smoky coral sand, and |
am alone agamn, drfimg in a
peacetul, quiret momen!

| hen | hear a click followed
by a monstrous oo, ancd a
shock wave Irits me. It presses
o my mlernal organs, fravels
ITOTm. 1Im
.:|1|| KXY I JLrinEL, :"||.I'-.‘. fi'-.]lil'l:_'ll
Fhat's what they call i, The

click 15 the trigeer, and the

lIllq."- Li IIlII- |||.I1|I

oy, 1 know, comes from
i lethal mixture of lertilize:
and diesel aill—the explosive

Favared by terrorists.

Because Sipadan has a nuim
ber of diving resorts, fisher
men usaally K] 1o Lhe walers
of surrounding stands—where

the explosion came friom. Even

though blast fshing is illegal
thromsehiat the southwestern
Faciin

JOTOSS I Vsl OCC

biws canniot be entorced

There s a simple truth

it coral reefs, They are
gases ol Nle  m warm,
nutrient-poor  wilters.  [hey

are richly diverse in spedies

I|'..I|||"I.'T'-

Unfortumately these davs th

But ol i sheer

fishermen catch the fish not 1o

cat or trade locally but to gell

Hesides Blast hshing, ovanide
I betng spread across recks 1o
stunn Bish bemtg collected Ton
the spuariam mcustry

In southeastern Indonesia,
nedr the ishnd of Alor, | bnd 3
beautiful scorpionfish nested
T b Spangc ’ |Ihuln|',|.'.|l|| 1
with care, It dosnt move
[hen my diving pariner, Gy

e al 1. Noth

lell, pently po

irses 1L i dead.

BT IO A

Later. 1n the bsh market ol

kalibahy, Gan
and | find tables of posoned

fish, Big-tichet specids such as

the town ol

humphead wrasse inol to be
confused with the parrathish |
and grouper are destined fos
e VUMY cities of Southeast
st Manila, Singapore, Hong
Kong, lakart, Kuala Lumpur,

Fven: the  larthest
in this labyrinth ol

recls
TARTATY
LEFLYE+o % 10N B

|ANTIANY 19099



All appetite at nearly 200
pounds, a bumphead parrot
fish commutos daily with its

school, The hsh pulverize

FHAITAY . J - : . ; = 1
" - ,‘?IF . ! _ corals with their beaks ag they
|f. ' F‘ n . H: iy i ' i h L
sl S L » i : 8 Torage, They are no threat (o
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ihe coral Eden that strerches
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We rintlize that reels are iewels sl & eoing 1o 1 cp il e i< <till Edern. bt tune is orow
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A paif of Coleman's shrimps
l_.i'i'_ll'l'.-l'_ a1t centart ave
chearad o home for tham
seives (0 the lorest of a fre

urchin's poison-tippad spines

The shrimps gain profection

from |_'I[IE!I'|._'|_‘||'_||:-._ Bt wihat g
the urchin benaelits from Its

& =-| i 6 'I_llll. FE

tenants 18 not

Taking up residenca off aast
grn Hal, a striped harmit
crab (halowl emerges [rom
a texlile cane shell, The arigi
nal occupant was a highly
vanomous mollusk. Marching
Mong a sea stars-arm, thres
commensat shrimps (bottom
graie in a rich pasture of

Hdead skin cells, mucus, anil

fther gdatrfus










While ssvimiming off the coast
af Bali at midday, | look down
and see my shadow pro
factad onto a school of jacks

rotating in & parfect gyre.

When night comes, tha jacks

will go their separate ways to

hunt smaller fish, rafarming

.
T _._‘-F
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-
-
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their school for protection
from barracudas when day-
lght returns.

Other fish trovel solo in
daytime, such a fhying
aurnard (right), which
unfurls its fins hike wings

and streaks in a glide path

daown a desp sandy slope.

In coral Eden development

of rests owes much 1o ocean

ic valcanoes such as Manado

Tua (abowve r!-:_:lhfl near the

nartheastorn tip of Sulawesi

Tha submearged slopas of val-

canoas give corals a toehold

i ie s v H 1,

P A

i Y

LLjiyip




In partnership, volcanoes

and corals continuously alter the

architecture of the planet.

on which 1o grow. Gradually
reefs may encircle the voloa:
no. 1T extinet, the voleano will
gventually sink inlo the sea,
leaving behind a coral atall.
The waters around Manado
Tua have been designated-a

national marne park,




A1 dusk along the deje i
Miine Bay, whose sandy
potiom 15 punctuated by
aral heads, | find a vallow
FETEATFOIMIEECE T oy 3] I:I'I|IIJ
groomed by a cleaner shrim
Below). The shrimp's claws
nek oft Bt 0ol alilage R R
Tty S0vel garrasit TRl
5 much like doctoring as o
L TEE Qe ITingg
at 70 feot down | find a
Haddon s sea anaimaons e
T O ifEn ':|I'||'Il"||.':
Irighth A farmiby af saddleback
pnemonatish-ant in residenct
slong with a group of threes
sl dascylius, opread

pvier the sand lika @ rug, the

.
. N . - "N |
aonafich bhurroww 1Rt
| .
Talatpalulpl shich curlsg inlo 3
i
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Ureambhke cudities haunt
Milne Boy at night. To unwary
privy & hainy striated frogfish
l[above) looks like an algas-
cgoverad rock planted solidly
on the boltom

A cockatoo wasphish (left)
resombles-a dead leaf, and i
normaily lies on the boattom,

ralling back and forth in the

igantle surge. s large dorsal

CONAL EDRER

fin i1s supporied by venomous
spines for defense againgt
prodators.

Strangest of all, perhaps,
1B a setymanted sea worm of
the genus Ewnice (above left),
The size of a small carrot, it
emarges from the sand and
spreads jaws thot look like
miniatiure ice 1ongs, used

for capturing small fish. It

wigigles stripaed antennase, but
when my Hash illuminates ils
shiny skin, tha litlle monstar
vanishes mto the sand as if il
noyor pxisTed

After these encounters, 1o
S&e oclopusas swim by as |
nead (o the surface with divae
lights dying seems as ordi
nary as watching sguirrals

I 8 City park
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In their only habitat, the waters around B8Rggai Island off 'l‘hﬁ

_ Sama-s
%ﬂﬂf Sulawesi, rare ‘
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| follow a pair

of mating green sea (urtles
pattdbing frantically and
watch a second malse jom
thiem (abovel. The turtles of
Sipadan mata yvear-round
with peak nasting in August
viinding caverns tunnal
under the island, and ona
s g rocs ledos where tur
tHos rest at night But in trying

to feturn 1o the surface the

For green turt

les the waters

of Sipadan Island are

an arena of love and death

furties sometimeas Dedome
dsariantocd and drown,

| tollow diver Ron Holland
ILG this main cave and
through a senes if smaller
passages and, inally, into
' hgh-domed chambar—a
tamb. The floor 1s ¢luttered
with turtle skatetons and
plates of shells that resemble

3 (] [
tiscarded armor (right).

Haolland and Bandy Davis

fonindad the firgt clivineg rasort

hero and have mads 8 cause

of the turtles, With twen othai

resolts thoey Dougnht the ragnts
o &l turthe eggs from local
residents, who ona sotd
them as aphrodisiacs, an
pay 520,000 vaarly 1o con
Hnua that protection, Siill
the hatchhings’ first momants
al sea thousands fall pray 1o

|[acks and ather pradators

FEGEADTEIC., FA N ERY 1 chili)






Lying on dark, volcanic sand

10 feetl down off the north
east coast of Bal, | watch a
flag-tail goby and & Randall's
gahy shimp play. out their
"odd couple” redgtionship
Ihelow), The shomp s nedarly
Hind; the goby acts as its
seaing aye” fish, The goby
IS TTHISSY, the shnmp 15 neat
ind cleans out the goby's
burrow, The shrimo con
stantly touches the golbyy with
s antannae, and tha goby
esponds with wiggles that
sem to say: Comea out, oo
back, dig more. The shrimp
responds by touching its
claws to the goby's:tail.
MNaarby, a five-inch-long
mantis shrimp (helow rignt}

pHiends 1o its houseckeaning

by removing a rock frorm its
burrow, s darting bulbous
pyag arg thought to be the
most complex in naturs, and
it strikes its prey With a crus
acaan xarate |"!'|-;'-|'| that can

break o pane of glass



EE|I|IH‘-:;| awvar filter-toading
sirawhberry ascidians and

stinging hydroids, a green

spol nudibranch sanses tha

soa with hornhike organs

Called I"'-.I'|I_I|I|'III-'-"5 Urange

rills on ks back e gills

These shell-lasa snalls s
aponges, hydronds, and ascid
lans that are PFOISOnNous 1o
ather cragiures |r|r|'-rr|.'|r.'|r|r|r|
the toxins. Nudibranchs
advertise thair nastiness with

POSIOT COIONs.




'_"._'I"l-_lr:_- the tHa s ol Halh A{w]nk & |||r||- airy Or i1 abtaut the|

nto the dark waters of Lom size of a penny, coverad with
hok Strait, | come across a shite hatrs (rght) 11 skitter
alony af cheast-high barrel ACIOSE (I8 mursatirs moon
spannes at 120 feet | pesr &1 scape, Toraging on planktaon

e wnnkled extenor of e thiad fall Tike cust ot

largest and, sguinting, locate SPONQE s rough surfpdes

. -
‘ -
= s L |_I LT
m F L
™ & .3 LY i ..'
W 4 " i [
& § v o LW i | EFEET. &I
i i
[ i

| ||I|-I|I|_| I B 163 Il

i), thia SPONCE SO0 Orous
" that my light shines right
fercrieepty ot Troarm Behind

, & Then | am caught ina

e down current and pushed still

.::."Ill' F RN TR ach AT ElL,

hegin 1o nse | THRAEL
Fi mesl a | LI le soattn
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Lifes retums to a reef in Papua New Guinea's Kimbe Bay (laft),

where a season of averheated waters in 1983 caused corals 1o

die. As corals return, 20 do gpecias such as the spine-cheek

anemonelish (balow). Rivaling rain forests in diversity of life.

coral reats are at risk from ovaerfishing, poliution, and disease

N PER

By Douglas H. Chadwick Photographs by David Douhilet

up 0N THE sHoULDER of the Bighorn Moun-
tamy near the Wyoming-Montana line, the
wind gets o whistling at o pretty good clip. It
had all but drifted over the sagebrush with late
winter snow, and wed halt-buried o pickuap
truck im the stuff. We dug for a while, got
unstuck, wheeled on o Bighorn Cave in a
plume of cold powder, unpacked climbing
gear, and roped stroght down 90 feet into
hlackpess. Don Minchow, a local spelunker,
led the way deeper while the beam from my
headlamp set gardens of gyvpsum crystals
ablaze. At the end ol one long crawl 1 found
him on his back pointing up at ribbed cres-
cents embedded in the stone.

Clams” Minchow suvd as | scrunched

alongside, Then we began noticing sections of

coral, Though close to a thousand miles from
the nearest ocean and 5000 {eet higher, we
had made our way to b warm-water recl, It just
happened to be about 350 million vears old,
Throst upward from seas that covered Narth
Ameéncas interior during the Mississippian
epach, ths thick hmestone layver, the Madi-
son tormation, & part ol o geologic andscape
that reaches from Idaho o the Dakotas and
north into Canada. Travel Flonda's Owverseas
Highway between Key Largo and Key West and
you'te atop coral reefs built 125,000 years ago
during the Pleistocene. More {ossil reefs of var
I0Us ages emerge as outcrops from the Carnh
bean to the Northwest Territories. Throughout
geologic history a variety of marine organisms
have created reefs, Bun torday the key element s

W



i LTt g ik F y | j
hatll ot a year. 5o LS, BCCTELIe 11 sk
Fi1 [ | S0 oondbiom wvesaa TR nd almuisl
mide thick. 1 | i b al Dt
L yral e Hultl i | I
lecud clluti - shing, d rrastal
levelopment, and other o ve desl dl
Lenith o Farth's coral revl nel serd :
.L i LAFTYI |||| LN :|| il ||||'i
vaATrn. 1 | LLATILCT i IT1 TLiRd
| i 5 i
| LB I swap I ovels o
T ke Lkl soarce ol moeo ol i
[ LI Ll Feason Keepn
i i RRIRAARLER uthy extend well beviom
| colortul nnders rodeas Tor o rists o
rotechi vitdile For its own
vw lohn MeMam - ol |
[nternnt Center lor Lving A |
i irtansals 1 [ 1 irli] TRl Vian nent o larne I H
Cooral reet limeston FITOUNOS s 1 mor M P perhaps | rcent ol the g@lobha
than one. Cut mto masonry, 1f [odises 15t calcl logtether wWilh 1 ol sk urchin
Farrinhes and irrshil il Lrushed, 11 becom md oither reel toods the P ) 1 4]
I it Imyerech ent Fment i | I on | | e tabky 1 L (h i
it Furthi el IO s riili Herton vl i RHLT il ST VIRRVEY
| 1 L Lav oral . wWitll wihether kids hay I et proten |
1IN & 1 L1 bl Properly nouw rwWIing brain
than British Caoluml i i Oe O re thisn thiy 10 ey | |
v four e kriown. Alon il ity ‘ol humankmd—aoccp st
PP n fori 14 uberarii e e creCled o double Ty 20054 L1
Cals il sl VoSt (3 A L1 T il e g 1l I [
nel. We koo ramn Fo ire vanishi & re half tl orid relines are lou
How are the coral rects dome?d To had owd hard ol Hhose coa LR LAY | th Covral
| I LEavi Fhal worslel Tead e b MTLE 09 5. Because reefs Il ClSE g
SWETS riace to break up i T W I
I addiition b F ATIETTES T Ty | valuie ti bitfferine Fnds from storm suredes and
AT 1" o tentacled creatures ko't as daily erosi reach eviondal lewdatiom, A
Hidarian udes. snft corals, sea fans, and
sorilary cords, some ol which thnve i cold Fish swim in but they can't swim out of this
lark waters; hydrocorals and hire corals; black  bambeo trap on a reef in Indonesia, where
corals wath homy skeletons; and the : islanders, lured by big money, often over-
ey Lard, o LT innt pse o exploit the reef populations that feed them
P thosand stony wi JeCies currently exisl Lips from a humphead wrasse |above),
i distinctive shapes Tineing FETY FTRLLSET IR a Hong Kong delicacy, go for $225 a plate






atively calm back-reel
arcas foster sea grass beds and mangrove for
uctive habitats that
serve as nursenes tor the juvenile stages of stll
more fish and shellfish.

Humamiys ties to the creatures hiving
around coral reels may multiply as medica
TI._"'.I"-"T'..]'. '..I._':'l_'- FTTEFT G l"Il Eige |||!-:|||..:'I|11"' Al IIII"I'E'
there. Some have already yvielded compounds
gctive against inlammations, ssthma, heart
dhisease, leukemia, tumors, bactenial and fungal
infections, and viruses, including H1V. Studies
found that chemcals used by sea slugs and

the same hime, the re

LSls, Twi I.'!I!llr'-‘l-i'lll"-lj |"-'I|I

vetLanti I-ullllllg'llt"'-- Ly 1 Ill.'l [-|.!--!|. .Jl'-l.l '-"|l|'-'.|.‘-. inlh :-:.'.|II.|
as insecticides. Screening the venom of tropical

cone snails for phaormaceutical properties

turned op a possible nonaddictive substitute

for morphine. Sea whips, related to frue corals,
offer 4 potential pamnkil
skeletons themselves are being investigated as
substrate for bone grafts, Finally, reefbuilding
exXLracis roug
world's seas. Corals secrete calcium car
ate—limestone—on a scale massive enough (o
influence ocean chemistry and affect carbon
ditnade levels m the atmosphere and, thus, the
health of the planet as a whole.

How, then, did we come to be presuding over
the collapse of one coral realm after another?

Together, the Indonesian and Philippine
archipelagoes contain about 21,000 islands
and nearly one-fifth of the Earth’s cora
||'|I'I'-!_' are naric T I'I-I'I' LI TTVTE L-il.'lli"ll"'l. 4
single bay in an Indo-Pacihc sea may contam
twice as many coral and fish species as grace

er us well, while coral

iy hall the calcium enter ing Ll

M

reels,

the entire Caribbean—providing you can still

ol Mosiitana
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find healthy reels to compare. Fewer than 10
percent of Indonesia’s remam in prime con-
ditton. In the Philippines the figure has fallen
below 5 percent

On the little Philippine island of Olango,
| listened to Ramon Malolovon describe hish-
ing with cvanide for the aquarium trade. He
used to sguurt the chemical onto coral eclones,
thien pry themn apart with a crowbar to capture
stunned fish hiding mn the crevices, Thousands
of his countrymen did the spme, startmg in the
1960s, until they were putting 330,000 pounds
of posson onto 33 million coral heads yearly,
The aguarium industry annually sells 200 ol
hon dollars” worth of hve-caught marine stock

worldwide. [ts biggest market 15 the United

States, The husiness is perfectly legal, though
the use of cyamide s not, More than halt the
hish die during capture and transport.

Larger live specimens from the reefs began
going to places hke Hong Kong so fashionable
diners could pick them out of a restaursant tank
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Global Threats

Coral reefs thrive in the clear,
shallow coastal waters of
tropical seas, The reefs of
Southeast Asia—the world's
richest—and those in the
Caribbean have suffered the
areatest degradation.

When climatic extremes
such as El Nifio increase
water temperature, symbi-
otic algae fiee the corals’
tissue. Without the algae,
corals lose their color and
a source of energy. Bleached,
they may eventually die.

i sediment from storms
and coastal developmant
blocks sunlight, corals weak-
en and become vulnerable
to infections such as deadly
black-band disease (near left).
if sewage or agricultural
runolf promotes an increase
in plankton and a consequent

population explosion of
crown-of-thorms sea stars

(Far left), death comes by
predation: Adult sea stars
feed mainly on corals.
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o eal, paving hundreds ol dollars 1or the
priviles Soom humphead  wreasses, giand
proupers. and other chogce hah that can Iy

X : oy i . cnli

flleted into multiple servings were selling fo
il fortunes, Providing such fare burgeones
mte 4 billion-dollar-s-vear Industry, Comner

Sal feets that used to work offlshore with nets

Lok on divinge crows and came 1o jom in the
plunder of the reefs

When Malolovon was diving lor hsh, he
wstd homemade hns and breathed through
a. " hookah

| hoat s Gell -.-:|:||'r-_'~'---|. A TSN !'."'1

A U plastic tube attached o
CArcer, N
had to search decper. No one told him how
Cthrough your s
sues 1F you come up too tast. He suttered th
bends four times: Then o fifth

Wit doswn D omieters

| |
B ADEEn DLUDOICs CAn 557

tirld me. 7l

anl
worked bor about two hours, i

i 1 b

o

came straaght up v ranute aller |

Bl | went into shock.” His lees have been

jril vred ever since. Aboot one 1 every len
cvanide divers ends v incavacitated or dead

1
||.||.I-- .'-||'- ||-.|-

i
Vialolovon had been after

Masked for protection against stinging jelly-
fish, Philippine divers souirt illegal and deadly
cyanide to stun and net fish, a practice that
also kills coral—one more reason why time

15 running out for this ancient ecosystem
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known as the clegant a dareling

.|1._~i._- that can S50 retanl. His

hare? " Ten pesos;

FELELE IICAres
prova e 50 cents af the time

soane poison hishermen are being retramed
by the Tnternmational Marmeile Albance, a
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CIONSEr vty
liv catich hsh Freect maets: Alter diving

with therm | laated alone (or miles with om

n hand-ca
et hooked around the bamboo outrigger of
the alliance s boat. Through my mask all | saw
wits 4 white rubble of shattered

VWi

' |.|-.!I

oral hieacls

| lifted mw head for a beeak, | saw

was causing the destrmction—and what

mighl have broken my cardrums had | been

stubrimmiereed,  Houatmen Fasinge o soliosidd Ol
| 1

trsh pearby started lobbimae hottles of hiyme
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poachers” heads. They fled. | stroked down to
inspect the bottom. Fusilier fish drifted past,
some spinning aimlesshy in convilsions, others
already belly up, their electric blue stripes fad
ing to gray, But | couldn’t pick ou the fresh
blast sites wmong all the other recent craters,
The lethal combimation of explosives and
posons—an top of overfishing with nets,
traps, and spearguns—has become epidemic
from remote South Pacific islands to the coast
ol East Alrica and beyond. Meanwhile, living
corgl reefs are being mined [or construction
material, displaced by shoreline projects, and
fragmented for sale as aquariom ormaments or
jewelry. A far greater number of reefs are suf-
tering from chemical runoff and increased silt

All too many fishermen in all too many
countries dump not only cyvanide but bleach
and other toxics directly onto coral reefs as a
way of getting fish. But it was a different kind
of bleaching that first caused public alarm.
Huge tracts ol coral reefs suddenly and inex-
plicably began to turn deathly white during the
1980s, even in relatively undisturbed areas.

Scientists soon realized the corals weren't
done for; they had only expelled the single-
celled, symlnotic organisms known as zooxan-
thellae, leaving limestone skeletons showing
through  transparemt tissucs. Corals bleach
a5 a reaction to sharp changes in salinity and
also in response 1o heavy ultraviolet radiation,
despite possessing. several kinds of natural

The lethal combination of explosives and poisons . . . has becaome epidemiic.

loads caysed by intensive farming and logging.

The once high fish yields of American
Samoa'’s reefs have declined nearly 70 percent
in recent years: The eulprits; overfishing, pollu-
tion, and sediment runoff. Nine-tenths of the
corials on Jamaica’s northwest coast have been
killed by hurricanes and discases, but the reefs
have no chance for recovery because they've
been smathered by algae, The algae are nour-
ished by pollution from coastal development
and agricultural runoff, and overfishing has
removed some species that kept the algae
grazed down, Along Florida's Kevs, | inspected
reets affticted by a welter of rapidly spreading
diseases, Aspergillosis, cansed by a fungus tha
may have invaded from land; white plague type
Il, from a just discovered bacterlum: and a
number of other previously unknown coral
ailments are also beginning to show up off
other shores. "Something seems to e making
clonies more and more susceptible 1o iliness.”
said James Cervino, o marine biologist who
las been tracking outbreaks in the Caribbean
with Tom Goreau, director of an environmen:
tal group called the Global Coral Reef Alliance.

That semething could be accumulated envi-
ronmental stress. Corals deal with cxcess silt,
pollutants, and similar frritants by secreting
more of the mucous protein that coats their
outer tissues, This costs the corals encrgy.
Worse, viruses, bacteria, and fungi consider the
slimy layer a fine place 1o breed. As corals con-
tinue 1o deplete their metabolic reserves and
mrcrobes prosper, the stage is set for infection.

CORAL IN PERII

sun-blocking  compounds  that are heing
studied for possible human use. However,
most bleaching bas been linked 1o abnormally
high local ocean temperatures such as those
spawned by El Nifwo,

Corals are structurally fragile; easily dam-
aged by o carelessly tossed boat anchor or
snorkeler's fin, but biologically resilient. They
have to be to have endured over time in
thie face of hurricanes, volcanoes, coastal
landslides, and predators like the colony-
devouring crown-ol-thorns sea stars, (Given
time, bleached corals can regain their color and
their potential for growth and reproduction.
Then again, they may succumb if bleaching
episodes are prolonged or recur too often, or if
the colomes are trying in the meantime 1o cope
with heavy metals, pesticade residues, or algae
stimulated by nutrients Mushed from coastal
rivers and farms. Wherever corals are weak-
ened by these factors, the possibility of disease
levoms Targer.

Whether vou prefer to believe that the
underlying couse is ndtural or industrial, aver-
age global temperatures have been on the rise.
Coral reefs may be warning us 1o pay closer
attention, just as they can signal the pressures
that modern popalations are placing on trop-
ical resources, Yet all along, the amimals that
helped build the world show us as plainly as
any creatures can that environmental protec-
tiog is ot at odds with human needs. []

[Mscuesa the plight ol doral reels inour online ferum at
Wi it tonigeographic oo g /9501
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(s st Torays of World War 1, when the vonine Bratish officer was le hlmn_:l

PSSR TTTEY o R al T U0 IE 110 £

v small party of Bedowin highters through the mountains of western Arabia 1o o a laneer foree
mutside Medina, This was early i the Arab Bevolt AN sl the OMiosmian |.I1'|["i|!-'_ a drive for Araly

independence that Britain was supportinge 1o advance its own war against the Turks. Lawrence at

the time was a 28 year-old scholar with a history degree and a fair for schoolboy pranks and

archacclogy; s military experience consisted uglithi lv oof readine books on the subiect at Oseliord,

A% has band passed throdgeh
Lol ky, tree-lined valley, Liow
halt and col

2 N ] a
TETlCE -II::'-J il

lapsed on a blanket in the

wias sircken with
and had  alreads
that day

fever; he was also in excrucial

ol B [

'-ii.-."i
AySentery
Lunted twice BEAIRD
|”:; i.'|:||| '.'|||-=i| SIS LT |.I! i

ickside from weeks on g

camel. As Liwin Hee toested. a
1 1+ - ; | i
feht broke oul between two
OF S men H-_' '-.'_!.n! I BN

'-.l'-ll

wotments later he Foond

mmsell oonfronted  with u
chitlling 1est ol hix leadership
II| "ll.:lll-llllll

and killed another guerrilla, a Bedouin of the

i under his command had shiost
"'-:-','- ¢l tribe. Relatives of the dead man howled

-'.IEL' I-I”l.". i |--|

el

WIS ETOVEINE 01 mercy,

|||| :||I|I'I.I_ L& |||I .|,|||'u!
| AWTenue & levier moase
I | i | -'|;| I 1 I-
as e réealiredd what he had to dio
[here wiere other Moroccans in ouw army:
and to let the Agevl
laler wrote

A | "
Whisdlormr, his acoount in] |||- wWar.

kill one in fead meant
repris ll'- |I|_ . Sovent Pillirs il
Likewise, i
wiother of has men executed the Moroccan,
there would be retribution. Lawrence had no
chimoe: He had to kil the offender

| made him rise and shot him through the

chest,” wrote Lowrence, who had never killed a

man,.  He lell down on the weeds shricking

'.'..||'| I|'|| |'|||-|-.|' COMITE out 1n -.|l||||«-.

T 1
L perimessgony of Barita Plgsiglslectay el P

Il 1, aDRERT [ TH I Pl ol Wosdour Truae
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apain, bt was shaking so that | only broke his
Wiisl

Ham tor the las

under the 1w

Finally Lawrence leaned down and " sho
Lime i e thick o his neck
Afterward Lawrence wis so il
that his men had e bt him into the saddle.

. E. Lawrence would later b internation

ally acclaimied as Lawrence of Arabia, A many-

aded gemius, he would alse make T POt
contnbutions to the felds of Hrerature, l.jll'lll.l
macy, and the British mialitary. No less a figur
than Winston Churchill would call him "one
afl the preatest beinps alive i our bme” Bt
wis Lawrence—a hero tully con
scions of his own fadings—the thines he did in

10 L ko =1 2 il
WioLLICE frannt i 4or the rest o

Because Hi

LES HHAC

thal wai
| once asked hm whether he felt badly
Lo

ALY

i

such horrible exploits,” George Bernard
n Irend e

e said, of conrse be did, very badly indeed,

wnte pwrences death













Pursumng an honpres degree from Oxford Universiey [Below ), Lawrence i 1909 madi
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oy thie crusaders, a trek made easier Iy years of spartan self-denial. His senior thesrs

(teft ) bears muarks of Hh DETTECTIOIIEE: corrections e maoe one after erid i ftne.

HOMAS EDVWARDY LAWRENCE Wias
large man trapped 1na small man's
slivogd hve oot hve,

i'ﬁlll'l. H e

which  amnoved hom, but s

cial  expression—stendy  blue
ves, strong chin, handsome features—und his
mmpression of  much

GITIPOosure

gave e
Prealet sife When i l.|-_5-.|_|J L SOMMIE0ng, iT
would instinctively clasp his hands behind his
back and make a little bow: Heloathed physical
contact, even shaking hands, His voice was soft

with a touch of the upper class, and be rarely
wasted words, Many people, including his
maother, described him as mscrutable, éven as a
child growing up in Oxtord, England.

By age cight or nine his hobby was history,
-;~[1|;-'I.I!|'-.' the Middie vres, and he would later
spend long hours poking through excavations

d pottery and gliss o

n Chxkford for sherds of o
bicyching ofl to study some distant medieval

Whil

sports and horseplay, Lawrence instead seemie

L% it s schnoimates were bhusy o
1

to be hardening his body and spirit for some
fulure ordeal. He slept little, ate little, and ex-
|""I."irI'IL'II’.I.|| with sl Ir1'||_"|r'-:'-.‘: tests il |'l|'|'.=.i1.||

AWHRENCE OF ARANLA

endurance. He papered his room with hand

made portraits of knights and other luminanes

o draw closer to the ape of chavalry, which

draped his rich imagination like some tapestry

WETYET '-'-I||1 COes O NOMOT and Nermic deeds—

which Lawrence would ultimatels

ideals by
iudee his own life

[t was aboul this time that

JWTeENCe |"IL 4 |'1|

together the devastating truth about his family:
He was illegitimate, and so were his four broth-
ers, Lawrence's father, whose real name was

Thomas Chapman, was an Anglo-Irish aristo

cril who fled an unbappy marriage to hive

with his children'’s poverness, Sarah Junner
The couple passed as “Mr, and Mrs. Lawrence”
from then on and had five sons together, but
they never marricd

Che can only guess how Lowrence, a rosy
cheeked acolyte intent on firming his own
higher code of honor, felt about his parents
NIIwiIthing I".'|‘.| [
LABRERR A BE tron

I AW TETHCE Wil |i|._|'_

and s thetr o
MKW ||'|
i 192y
had made im a

aclult. ™ They should not have borne children

B
'-'-.Irllr__l-_l__

wed identity in a letle

1% PATCTINS shame

standing civil war™ s an
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A& @ sTpcie el ol releevial walls ad tarrits,

[aserence viewed thwe cptadel of Al JIEN s
a matrretl stegy o s 1908 journey, Bt whior fre
refurmed 1911 as an archaeologesi, Lawrena
preterred the streets ang shops of the Syrian

city, where fie could Tirmhade Crrzent o Tunglowds

Lawtence etitered Cislord Linrversily i

with a '|l.i1||.ll'-i!ll'|" Iy Jesus o "'I:l'f—'.‘-' Brigid

Allen, a terary scholar who serves 48 the Jesus

College archivist, helpaed |'1-P-|Jr- me with 4
RIIMPSS Ol s student davs, From the trove ol
her ofhee, she extracted the college registet
trom 1907, There, in the bursars ¢ompracl
scrawl, were listed terms of Lawrence's scholar
ship

[ “maodern history™ ),

S0 pounds per vear” ). his subject
and his father's occupo
ton | no occopation ). Also disted wiere the
extra charges that students were billed Tos
lanch foods wor, hread— delin
ered to therr rooms. What did Lawretice eat [or
linch? Bread and water, nearly every day

e probably el that eatmg was g waste

H'I1||-.. L'|I|.'|.'.~I.‘,

of me, or perbaps immoral,” said Allen, “He
the oxddball, vou know, Back then

EVETYIHIE |"|.'.".'r_'l| O ®me team or other. Low

Was ||III'II.

TETIEL Wik I'|I.I'-.'1['||._'I [I1E ill i, b g AN SEITIOST S |'||I=I

sitting cross-legeed on the tloor smiling 1o him
self while the other bovs enthused about rugger
or roswirtgs He must have been infuriating,

For his semor thesis Lawrence decided L
trace the ‘intluence ol the Crosadeés on Earo
pean miliary architecture. He wis already
something ol an expert on French and English
castles: now he needed to learn about fortresses
it by the cousaders in Svei and Palestin

S0 in the summer of 1909, packing littl
mure than a camera, a revolver, anid an ext
pair of socks, he boarded a ship for Beirut, and
from there he set out alime, on oot 1o visil as
many crusader castles as he could betore the
fall term. He had planned his route caretully,
studied Arabig, and politely 1gnored all wiarn

s that an ardoous  solo Irek |'|'III.1II!'_|'| i

neglected and dangerous corner of the (tto
man Envprre might not be a good dea

By September he had covered some 1,100
muiles, walked his boots to shreds; and suffered
four attacks of malariw in northern Syrm he'd

LS '-.'|'|||I 1 NS TN

Iraded puns [HISSENE,

STt whith

Arcin CenivFErmis et fiest took o the d

hesbanad ion Bk for a FHE9S siory o Bous 4 eliddormim

cliewhere he was robbed, beaten, and lelt I
dead, He even wore out his extra paar of socks
But he sucereded in visiting 36 crusader cas

tes, making careful notes, drawings, and pho

taprap

s of what he saw, These he included
i his thesis, which earned him a hrst class at
Uxlord—eraduation with highest honos

he adventure also revealed Lawrence's il
for observing and assimilating new cultures
He embraced the wayvs of the Arabs, roamed
their villages, and savored their hospitality
"Here | am Arab in habits and slip in talking

froom Enghish o French and Arabic unnoti

ing, he wrote to his mother. ™1 will have such
diflwculty becommg Enghsh agamn, His broth
ers wollld kiter wonder 1l he ever truly did
|ANLUARY 1904
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AWRENCES YOUNGEST BROTHER, Arnold,
wits a guest on the Jack Paar tele
viston show one might in 1964, soon
alter the movie with Peter O Toole,
Lawrence of Aribia, had made his

Brother a household name in the United States.
A professor of archaeclogy m Cambridae,
Arnold was no blind guardian of his brother’s
still he detested the

winning him, which he labeled "pretentions

-'r||"r|-::-|'p---||l_|| LSCHE-

and lalse. In portraying his brother, the film
miakers “used a psychological recipe,” he told
"lake an ounce of
narcissism, i pound of exhibitionism, a pint o

'.|I-'-.' ."|'I-I'|'-' II'|"'r':. [ TITTS
saclism, @ gallon of blood-lust and a sprinkle
of other aberrations and stir well.” The real

LAWHDNNLCY OF ARABRILA

Lawtrence, he told Paar, "was one of the micest,

Kindest, and most exhilarating people ['ve

kiiovwn. He often appeared cheerful when he
T L :_.|1|:1._111p'u"

Ihe happiest period of Lawrence's life, by

mast accounts, wias the three vears he Speiit
digging at the ancient Hittite city of Carche-
mish mowhat 18 now southern Turkey. Then 22,
Lawrenice arrived there in
after graduation, 1o work as an archacologist,
By that fime thousands of German engineers,
builders, and military advisers were also i the
Middle East, truining Turkish troops and lay

Ml ¥ |91 1. 8000

ing groundwork for what Britam and France
leared might be a future military alliance

Lawrenee s I|I1|"||"- Contimued on e 521
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o Jualy 7, 1909
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LAWRENCE'S W%R [— 1874: ON THE EVE OF WAR
and the Making ol the e |

Modern Middle Fast

An Aral war waged and led by Arabs for an
Aritlr aimm in Araba” Thar was T, E. Lawrence's
descriptrnr of the Arab Revolt {left), a two-year
gucrrilla campangn in which he served as arson
Betweent Bratish and Arab forces artacking the
Citornsan Enpure, an ally of Germany. Launched
frome Mecoa by Crard Sharef Huessein and led

by his fovr sons { Fersal, Abdullah, Adt, anid

Zetid l, the revolt gimed to wine independence for
the Arabs after four centuries of Turkish ride

Yer everr s Hretam wias endorsing Arah
natiomalist dredms, it was making secret alliances
with Fritree pnd Russta to divide Ottonan lands
it themselyes, Moremver, Britain in 1917 | L
cortrrsribed sesdlf bocorearing a homreland for
the fews an Paldestine, These actions prodiced
i peowder keg of competing terrtoral clatms.

Ageuinest long addds the Arab Revolt succeeded
wntcder the leadershup of Fewsal and of Lawrence,
whi personally led rands against Turkish troops
amil supplies along the Hefoz Raibway on the
rowaed b et i Dhartascns,

At the Parts Peace Conference of 1919, Feisal,
wath Lowrenee at his sule, argued for Arah
mdepenidence—in vittn, Cher the next bwo years
Frivnce waas grven comtrel over Syria and Leba-
mom, amd-Britain recetved mandiates for Palestine
aned thie newly created wation of Irag, Britain
mstalled Feisal as King of Trag and positioned
fis brother Abdulluh to become king of another i 1
e mwetron paarceled from the desert, forilan, ;

Bratesh diplomats, including Lawrence,
pressured Shartf Hussein to acorpt the peace
agregment, When he refrsed, Britain abandored
Wire tor the dlesert warlord e Sawd, In 1924-25
e Savadds arry ronted Hussemn's people, the
Hasherates, and serzecd Tslam's holy citres,

P rase of matfonalism foreed our the Bririsls
arted Fremch in the 19405, while the fotnding of
Israiel flondded newghboring Aral countries with
Palestinean refugess atd polarized the region.
Muany Arabs today blame Britam, and her enmvoy
Lawremce, for sowing the seeds of ol 1
adwmire Livwrence as o man,” notes Sulermran
Mawsa, wen Aralr bistorzan, " What 1 don’t admire
s the “prestee’ T aned Bils conntey smpesed on ns”

LAWRENOE OF ARATILA Qg
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the presence of the stupendous h:lls"

— Lawrence, on Wadi Rum, in Seven Pdlars of Wisdom ' '.' ‘ﬁ







(Continued from page 47) at Carchemish
included supervising the site’s Arab labor force,
which he greatly enjoyed. The men respected
him and relished s novel approach, which
was o make the digging fun by turning it
it a game. It was Lawrence who began the
tradition of saluting archacological discoverics
with shots from & revolver, basing the number
of blasts on the relative importance of the find.

In the evenings Lawrence often joined his
crew around the fire for conversation ranging
trom local gossip to the mtricacies of tribal
palitics. He struck up lasting friendships with
several of the men, including lis Arab fore
miun, Sheikh Hamoudy, and the site’s 14-yeur-
orlel water oy, Dahowam, who latched onto him
like a big brother. Returning his devotion, Tiw-
rence tutored Dahoum in mathematics, his-
tory, and geography. He taught hin to read and
write, And as he later suggested in Seven Pilliars
of Wisdom, Lawrence's dream—winning polit-
ical freedom for the Arabs—was meant as n gift
1o Lay at Drahoum's feet,

The intensity of their friendship raised eye-
brows at Carchemish, especially after Low-
rence, who Joved to shock, refused o dispel
rumors of a |1h3r.r-i1;.i] relationship. Many at
Carchemsh, mcluding Lawrence’s colleague
Leonard Woolley, later dismissed these stories
as nonsense, Like every other known relation-
ship in Lawrence’s lifes this bond with Dahoum
was almost certamly platone,

In the British camp’s occasional run-ins
with the Turks and Germans, Lawrence also
showed himsell fully capable of using force
or intimidation. “He had,” Woaollev wrote, "a
cool indomitable courage . . . disguised by an
impudent enjoyment of the humor of the
situntion; he did not mind the nsk, and the
blutl appealed w lim immensely.”

When he heard that a German engineer had
horsewhipped one of his men during off-
hours, Lawrence, furious, ran 1o confront him.
By threatening to {log the German in front ol
the whole village, Lawrence extracted a public
apology from him. “In 1914 | was a pocket
Hercules,” he later wrote, “as muscularly strong
a8 peaple twice my size.”

These petty gquarrels with the Germians were
symiptomatic of larger tensions. Lawrence lelt
Carchemish in the spring of 19145 by August
Germany and Austria had declared war on
their enemies in Europe. When Britain sided
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with France and Russia, Lawrence and three of
his Four brothers joined the war effort (the
voungest, Arnold, was then 14). His older
brother, Robert, became d medic, while his
vounger brothers Will and Frank were sent to
the front lines in Europe. Both were Killed
within a few. months of cach other in 1915,
Lawrence was devastated.

Because he spoke Arabic and had firsthand
knowledge of the Ottoman Empire, which
sprawled from southern Arabia to the Black
Sy Lawrence was assigned to army intelhi-
gence and posted 10 Cairo. For two years he
dratted reports on the political situation inside
the empire, which had alliéd with Germuany in
Novernber 1914, Despite his lack of military
experience, Lawrence advanced Britain's war
strategy while gaining a répulation as some-
thing of a loose cannon. Sloppy in uniform and
1o cheeky for his own good, Lawrence con-
ducted Wimself with a detached air of authority
that made some of his superiors bristle

Others, including Ronald Storrs, the power-
ful Crriental Secretary at the British Agency in
Cairo, respected his judgment snd thought lis
irreverence refreshing, In the autumn of 1916
Lawrence was assigned to accompany Storrs on
W sensitive diplomatic mission to Arvabin—-a
journey that would change his life,

N THE SOUTHERN provinces of the Otto-
man Empire, an Arab Revelt againsi
Constantinople had been launched n
June. It was led by Grand Sharnf FHuossem,
descendant of the Prophet Muhammad

and ruler of the mountain province called the
Hejaz, which included Mecca, Islam's holiest
city. For several years Hritish diplomats had
heen communicating secretly with Hussein,
giving assurances that the crown shared his
dream of an independent Arab nation with
its capital in Damascos, Unknown to Hussein

(and 1o Lawrence at fiest), Britain at the same
time was making a secrel pact with France,
known as the Sykes-Picol Agreement. [f the
Allies won the war, they would divide the lands
of the Otoman Empire among themselves.
Hussemn's army, largely made up of Bedouin
tribesmen and commanded by his four grown
sons, had won some early victories. But the
ultimate goul, Damascus, was still 850 males

to the north. And by Dctober, when Ronald
Storrs vistied o discuss Brtmin's role 1o the
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During this period, 1916-18, Lawrence
sérved the Arabs os Feisal's adviser and Britain
as Creneral Allenby’s laison in the Arab camp.
Besides managing the flow of British military
andd Anancial and to the Arabs, Lawrence alsa
led o campaign of guerrilla-style attacks on the
Hejaz Railway, osing dynamite to cripple the
enemy and immobilize Torkish troops and
efquipment—no small feat, given that his own
"troops” were often unruly tribesmen.

Lawrence stadied las men relentlessly and
never let a challenge pass unanswered. He also
led by example, charging in with the others in
his Arab robes, dodging the same bullets and
blades; m camp, like them, he nursed his
wounds—though he never let down his guard,

In Al Jafr, a desert village in Jordan, 1 met 67-
vear-old Khalal Abu Tayi, whose father, Zaal,
had been one of Lawrence’s chief lieutenants
o these raids, "My father always said that Liw-
repce wits very clever, very tough, and expert
with explosives,” he told me. “He also had a
lrad, bad temper.”

In Fewsal's camp Lawrence usually kept a
lower profile. Yet because he belonged to na
tribe and was thus seen as impartial, he was
sometimes called in to settle petty disputes,
In one six-day rad, “there cameée 1o a head,
and were settled, twelve cases of assault with
weapons, four camel-liftings, one marriage, two
thefts, a divorce, fourteen feuds, two evil eyes,
and @ bewitchment,” he reports in Seven Pillars.

At first Lawrence relished his role at the
center of history in the making, This was the
kind of epic crusade he'd been fantasizing
abaut, and perfecting himself for, since he was
mine years old. But as the fighting wore on, the
realitivs of war hacked away at has illusions.
Friends perished before his eves; innocent
civilians suffered savagery beyvond his imagin-
ing. He killed people. On reconnaissance south
of Damascus, he was captured by the Turks,
flogged, and raped. Though he escaped, Law-
rencé—who recoiled from a simple handshake
and abhorred the thought of sex—was shat-
tered by the experience. "The citadel of my
iiteprity,” he wrote, “had been irrevocably lost.”

His noble cause—Arab independence—
took another blow in October 1918, when the
terms of the Svkes-Picot Agreement were
revealed, By then Lawrence and many British
ofhcrls considered Svles- Pioot obsolete, or at
least negotiable. The unexpectod success of the

LAWREMECE OOF ARARILA

Arab Revolt, Lawrence hoped and led Feisal to
believe, would surely nullity the agreement.

They were wrong, General Allenby informed
them in Damascas. Allenby’s orders were (o
enforce the agreement, in effect turning Syria
over to France. Feisal was [urious, Lawrence
felt betrayed by his own government—sand
ashamed for having misled his friend and his
many thousands of fallowers.

Lawrence was exhausted, depressed, and
sutfering from dozens of buller and shrapnel
wounds, He hadnt had o day's rest in more
than two years. And then there was this news
from Carchemish: His friend Dahoum, whose
trecdom he had dreamed of winning with this
war, had died of typhus the previous winter.

“I wrought for him freedom to lighten his
sadd eyes: but he had died warting for me,” Law.
rence later wrote on the Hyleaf of a book. “So |
threw my gift away and now not anywhere will
| tind rest and peace.”

¥ THE TiME Lswrence returmed to
England in 1918, tales of his exploits
had spread by word of mouth from
the War Office to the cabinet 1o Par-
liament, and bevond. Soon the pub-
lic knew his stary tod,

Earlier that year Lowell Thomas, an Ameri-
can correspondent. had spent elght days with
Lawrence and the Arab forces gathering marte-
rial for a war travelogue. Based on raids he
heard about, Thomas after the war prepared
an illustrated lecture series and wrote several
rather  breathless accounts for  mageaines.
These stones focused on the romanticized fig-
ure of Lawrence, whom Thomas dubbed the
“uncrowned King of Arabia”™—and provided
welcome reliel for a public steeped in bload-
stained reports from the trenches of Europe.
Thimas's travelogue thrilled packed houses in
America, Britain, and around the world.

S0 al a time when Lawrence was grieving
for his lost illusions—and loathing himself for
complicity in Britain’s deception—he was also
being hoisted onto the world’s shoulders and
given a ticker-tape parade. Lawrence was
an honorable man caught in dishonorable
crrcumstances, and when he discovered, to hs
dismay, that a small corner of him actually rel-
ished the limelight, he was characteristically
honest: " There was a craving 1o be Timous; and
a horror ol being known to like being known.”
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he confessed in 1922 in Seven Pillars. "Con
tempt lor my passion for distinction made me
refuse every offered honour”

Lawrence did see a way, though, to use his
prowing miluence o fight ane List round for
Arah independence, He mustered the will th
lobby cabinet ministers, testify bhefore high
commutices, write letters 1o the Times and
represent Britain—aiid the Arabs—at the Paris
Prace Conlerence in 1919, In a ceremony al
Buckingham Palace he ¢ven went so far as to
decline the military decorations about to be
pinned on him by King George V, citing Brit-
ains shabby treatment of its friends in Aralia.
The public was scandalized—and mesmer
zed—by this enigmatic war hero who seemed
toy be plaving by a different set of rules.

T THIS poINT Lowrence could have
run for othice and won by a
landshide, If he'd turned o
diplomacy, as Churchill wrged
him o do, he could have rep-
resented the British government at a very
high level, With his background i history
and antiquities, he could have found work as
a teacher, writer, or archaeologist, Instead he
choge to vanish, In August 1922, with help
from well-placed friends, he enlisted i the
Royal Air Force under an asumed name,
“John Hume Ross,” and begin the strange final
chapter of his life.

Bearing the rank of aircraftsman, lowest in
the service—and the burdens of a body that
had survived two years of combat and stll bore
the bright scars of loggimg-—Ross entered
basic training and sought to pass imto oblivion.
Predictably the press, which had been clamor-
ing after him since 1919, soon got wind of his
disappearance. Within weeks John Hume Ross
ad been found out by a reporter, exposed as
Lawrence, and discharged from the RAF

Two months later Lawrence was back in the
military—the Tank Corps of the army—and
again he used an alias, “7T. E Shaw.” This time
the ruse worked. Blending into the ranks, Shaw
served i the Tank Corps for two years, until
his standing reguest Tor transler back to the
RAF was granted in 1925,

Dresprite his best efforts to live the rest of his
life as an ordinary airman, Lawrence's genius
shone through. He kept up one of the most
intrigung correspordences of the meodern age,

LAWRENCE OF ARANILA

writing long, impeccably honest letters to a
legion of iriends as varied as his background—
from George Bernand Shaw and Churchill 1o
his former mates in the service. He had “one of
the most intensely real minds in my expe
rience,” noted Siegfried Sassoon, the poet, who
especially admired “the way he hacks his way
down to reality, never sparing himself”

Supplementing his meager income, Law-
rence translated The Odyesey for an American
publisher and wrote The Mint, o critically
acclaimed hook about his experiences in the
RAF. All this was done quietly, in his spare
time, and then folded neatly away into the
world of barrack rooms and mess halls.

“He wasn't a bit woffee-nosed,” remembered
Altred “Tany”™ Headon, who bunked 18 inches
away from Adrcraftsman Shaw for three and a
hall years at a base near Plvmouth. “He was
regudar, just like one of the lellows: We all knew
he was Lawrence, but we figured that was his
busioess and kept ouwr noses oot of e

A retired aviator pushing 90, Headon is a gen-
tle, bright-eved soul who lives in Bedfordshire,
England, wath his wife of 59 years, Katie. Like
Lawrence, Tony was a war hero who makes a
poant of never talking about it. He usually doesn't
talk about Lawrence either, But that afternoon |
gob lucky, and as Katie hovered nearby to fill our
clips with steaming tea, Headon sat in his sky-
blie Spitfire Society sweater and remembered his
soft-spoken friend in Hot Numibwer 6.

Shaw was the hut's carly riser, and every
morning just before reveille he'd give Tony's
bunk a little wake-up kick as he returned from
the bathhouse. "He was thoughtful that way,
thouph he didn’t have a lot to say. | was shy tow,
arid I think that's why we hit it off”

Though Shaw went out of his way to avoid
command and refused all promotions, Headon
and  the others did get one unforpettable
elimpse of the leader in their midst. One day a
mitlitary seaplane crash-fanded st bevond the
RAF broakwater, and the base mounted an
emergency rescoe. Headon and Shaw, among
the first on the scene, found the situation
dire—the plane was sinking fast under the
waves, Any survivors would soon perish.,

Amid the panic, Shaw quietly assumed con-
trol of the operation from his commanding
officer, who was wise enough to let him, "Not
only did Lawrence tuke charge,” said Headon,
“but he pecled off his shirt and dived down 1o
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That's just ono myth
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Easy glider, an anaconda can cruise like a submarine and, with s eyves and nostrils strategi
cally positioned atop its small, flat head, peer above water like a periscope. Anacondas tend to

ambush thair prey, nol chase it which might expiain why these birds appear so unflappable.
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Jarad Ogden follows

a painstakingly laid

“rope highway™

towveard the summit,

Below stretches the

o lake of Stavwant

Volley, ringed by a

fortress of largely

unnamed, never

climbed peaks. Says .
photographer Gordon ¢
Wiltsie, "It was like £
discovering an Arctic
Yosemite Valley. ©
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Gleaming in pale northermn
light, the mist-wreathed
upper reaches of Great Sail
Feak [right) ofer Greg
Child anly the narrowvwest
saam in which to insar
pitons and hang rope lad
ders. His helmat protected
him from rock and ea
chunks during hours

of tense climbing, " You
have to be real delicate up
here,” ha says

By GREG CHILD
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lcebergs rise oul of
the midnight gloom
on Baffin Bay as

climbers and guides
pause for tea on the

way to Great Sail
Peak Snowmobile-

pulled sleds heaped
with 1,300 pounds
of gear could not
outrace a snow-

storm. Whiteout
conditions trapped
the party for five
days in an isolated
and pungent cabin
lleft), ample time for
sealskin kamiks to
dry alongside mod-
ern down gloves,
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Climbears cleansed body and
mind at base camp. Though

an ice wall dug by guide
Jayko Apak (top] fetched

water laden with silt and

minerals, a heat wave melted
enough snow for Alex Lowe
to groam {abovel. For luck,
the team strung prayer

Hags (rght), a custom from
Himalayan climbs

hnkering, he got the enginge ronmme. We were off bnce more
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To survive three weel
on the granite wall, *

the team hoisted mere= =
than a haﬂthn of gear,
'innludlng wafer,to %,
a ledge suitable for
camping. One climber,

_his farm etched in

* shadow, accompanies
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Sa1l Peak, wind screamin,

ouids borling, cold biing

Hending my head back, | su

vevid a |"'.'-'-|- & intimidat Py

ever ciimbed

as anything |«
Pude, this s radwall” shouted Jared Ogden, using the stang
al younger chmbers. At 26, lared lives a nomadic existence in

Colorado, moving his camper van from sk town 1o chimbine
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wiollld be 3 SPe Koo Lhait CWEELT O oW k. Alex Lowe and 1. at 34
and 41, were the elders of the climbimg team, Between us we had
a hall century of mountimeeriong in the Himoalava and Alaska.
We invited Jared and 27-vear-old New Hampshire native Mark
ot o poin uy because, despite their youth, they are two
af the haes |'i_|.' wall climbwers arcound, 1o 1997 Mark and Vared
spent 25 davs pioneering a bold route on 19.700-fool Shipton

Spire in Palistan, establishing ther climbing credentials

We |‘:.'-.|11:-.-| o climby Gyreat Sabl Peak in three stapes, First

wi il ] oer paean LI & | 40K oot clill Lo st |_|||._'|i::|_'._ [f111® 03

a broad terrace, pulling our ropes up behind ws. From there

wied chimby the glassy plinth to a heyght of 3,750 leet above the
froveen lake, and under a jutting lip of rock we called the Viso
wed set up wall camp, o shantvtown of porta-ledges. Finally
wed chimb the upper wall 1o the summit. On our scouting

||.-_'I.||_|.-.-. 1'=|I||'||.||.I|l||'~:-.|-!li: AR '-|l||||_' Vank northwest Tac












 Teatures on that wall o call i

exactly the kind of challenee the lanky

“There are barely enoug
i | ||I:II}'~" Wex said
Montana-bred athlete had been hoping fon

lushua, David Hamlin purdes returned Lo
Clyde River the next day. Before leaving, lavko Apak took off

and the othet

s segiskin matt 1o shake myv hand.

“Good hunting, he grinned, gesturing at Great Satl Peak.

& fully realized how much backbreaking work

hauling our gear

(YN OO
up Great Saill Peak would require
I'm so sick of schlepping these pigs.,” Mark groaned
dumping an &f) pound haul hag onto a mound of loads
at ledge camp. It was midnight on the fourth day of the dimb,
and wed been on the move for 25 hours without sleep. The
seimmer sun would not et il urifil 1'.I.'|i.'.'|.:'1|
he lower chiff turmed out 1o be an obstacle course of tecter
ng rocks stacked as delicately as plates in a chimi cabinet

Whoa, that was close!” muttered Jared, abter a chunk ol

wranite whigeed by our heads imd pounded the slope below,
The wall above ledge camp was a 2,400-foot sheet of granite

animg the hardest, smoothest rocks found n

ind pneiss
nature. Free climbing it would be impossible, since there wery
loo few natural -.'{1;.',L'- i T with o I-:.r|:.;~_-|- ancl toes, Instead
we used a techmique called aid climbing, a tedious process m

which a climiber places a piece of haribware in a crack. then

suspends a oot sling from the hardware to stand on 1o Hx
anether sting. Caven the steepness and cold, ot could ake 12
nours to climb a single pitch, typically a 200-foot rope lengtl
whers

Viex drilled bolts to hang wall camp, We hoped the Visor would

After cight days of chhmbing we reached the Visor

protect us from falling ice and stones: Before the climb wi

drew straws to decide who would lead cach ','Ir:_|1.

FAFFIN ISTAMNLY LIMB

Displaying the agqility of
Spiderman and the speed of
a caterpillar, Alex Lowe sets
the lead rope on the peak’s
upper wall |lopposite). With
the surface nearly bone
smooth, lacking edges and
cracks for free climbing,
Lowe inserts a hoak to hoist
himseall. Every few feet he
checks his rack of gadgets—
pitons and skyhooks—for the
right device to aid his ascent



Here, yjust above wall camp, | tackled the toogheslt ptch
ol my career. For nine exbadsbmg hoors m doving siéel |
inched up a crack no wader than astrand of varm, Testenng
on my ladder-like slings, | rapped piton after piton o th
[issure above my head. Pach poon, a small blade of metal

no thicker than the tip of a key, would not support an ounce

more than iy el Sonn sl steht of my COTTPREIICTES,
who hunkered a hundred feet below mie in thelr porta-ledpes
When | peered up the chil, tusillades of snow pellets stung
my cyes. Hugging cold rock. with nothing but a hall il
b e beneath my Teet, | took stock ol the sublime crazmess of
MV POAItie

1 the piton | hung from fpped out, 1 would 1all, and Lhe
r||-||-._, its il gear |d rigged helow il would rip from the ¢rac
like the teeth ol a broken aipper. L d survived rsky mamenia on

S1F] I.I-.' | wiindered o 1 wis

Fuverest, K2, and other chirmbs
piashinge my luck

just thin the polar sun burst throueh the clowds, [assolving
log unverled acres of rocks dnpping icicles, Warmith seeped into

mv numb, sloved hneers, and 1 was suddenly calm. My pulse

lowed, and | Koew, of 1d eves ||l-l||'1“| it thait 1 Beld :.'_|'|| (i}
steep places [ike this one
| stretched wup, slotted another prtonimbo o crack, and Lapped
it in. Tinkerimg like o mechanic, | lost mysell again m the ritaal
o clrmisng
B e pimcAl TUsH to the sumuimit besan withoul much
promilse on lune 24, Wy had been wating out @ hred FINg
rain sguall ot wall camp.s Alex was nursing a knee  he
 had twasted a week before carrying a heavy bag. Dirips
falling from the lip of the Visor had thumped a maddenmsg
drumbeat on our tents. We had finished reading our hooks
-'-ll".l.ll LILET €] l'--'.1.|"'|| |"I..-"'|-'- :".|II|-'-|I'|| RN |||'-_.-1 'I'.I'I l.l|:'_l-
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Whirt's it hke out?” | grumbled o Murk, who was péering

ol the flap of our tent through o spiderweb of string-tethered
e L -.|'l FEHEE S, STTh ||'. ||||||r -_.|~'.‘| |||”'.' |l.|'_-'_-

Maore high cirrus clouds blowing in from the coast,” he saud
L

“Lowuks like the weather could spank us agamn, but right now

Muark and lared took the lead, ascending ot SWAY I Ty

Wiy ol ropes Lo b Ful [N the wav ahend, Twenty howr< later Jared

wils sprinlmg up a gaping hksure, pounding his gloved hsts mito
the crack like a oxer

[he weather = clearme!” Mark radioed down to the rost
ol us " Tared has reached a g ledoe we can all Bt on, and the
st I8 close] Caet wp hiere!

vess Mark and Jared

Ve Caorrction, Tolv, and | roced up the ro
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Wall Fvi

The acrobatic ant of meuntam pholograpiny

n mgh atert for photo
porssibilities, Gordon
Wilisie looks skyward from
g cramped balay station
il gear daepol (below)
When he neadad close-ups
of the ascant, the climbers
rigged a rope Tor him 1o
climb alongside tham
To create extra framing
spacae, Willsie tied himsalf
o a kind of sideways
tripod {left) to capture an
image of the wall camp
(preceding pages). Most
times he pushad off from
the wall, hung in midain
from a rope, and snapped
Videographer John Catto
plso got vertical as he
chronicled tha expedition
which was sponsored by
the Society and outdoos
BOguipment manufacturar
Tha Marth Fach, His work
pramiares January 20, 1999,
on TBS in a National
Goographic EXPLORER
feature, "Hitting the Wall."




Denied toeholds, Greg
Child elimbs out of fog
with an ascender, a
clamp enabling him to
pull himsell up a rope
He prefers gray coal
weaather, when rocks

and ice stay put. “The
nicor the day, the more

dangerous the climb.”
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had sel in |'|.|u-'. andd at 10 aam, on June 25 we surmounted th
last shadowy chiff onto the gemtly sloping summit plateaw.
Having spent so |IIII:.' cirt the vertical, we withbled ag we walked
> the apex of Great Sol Peak

We shook handg, stored across the Arctic vista, then
Kecked off our bhodls and shed our shirts 10 bask in the sun,
Flopping onto the hichen-covered granite, 1 felt the toll of our
23-day chmb settle mto my body. My muscles ached. Bloodied
fronm constant scraping agninst rock, my hands stung: My
unwashed body recked. Living shoulder to shoulder inoou
porta-ledges and always connected by chimbing ropes, my
tearprmales and | were, frankly, fed up with cach other and
restdy tohiead horn

Are: we m the nddle of nowhere, or what?”™ Alex
prinned |1-:||.n|1':.

f"llu";.',||1|-, PO T r'.:'l-r_',m- | looked cast, where |-.|.|“.~L--'f.'.
speckied waters shummered like a murage. To the west lay the
witsteland of the Barnes Ice Cap, The granite walls of Sam Ford
Fiord rose to the south, and a barner of dark, smister cliffs stoodd
Lo our north

‘Gitbbs Frord,” Mark saad, poind
“INo one has climbed there vet

WV ey

that once we were salely home and the aches and pains fnded

B iy n 1 | L i 1 ! -
g b those mysterious wall

ncked onto those un vplored ramparts, and | knew

wed feel that familiar itch to returm 1o the ||.||'~.|'.. Aeautfual

world of Baffin Islamd. (]

Glorying in the moment,
chmbers stand tall on Great
Sail Peak's summit. Success
was touch and go. At wall
camp, Alex Lowe frowned
|below left]) when the lead
climbers reported flaking
rock and dark clouds, but at
news that the top was with-
in reach he cried, "Yes!”

HAFFI| K o1 A ST AR



A REPORT BY THE NATIONAL GEOGRAPHIC SOCIETY'S

FRONTIERS OF

scientific field data are the basis for important news about the
state of the planet. Resulting reports may describe recently dis-
covered plants or animals, identify habitats in peril, or reveal

rraces of ancient human settlements, T he scientists pl'{Jﬂler.i here,

among the more than 250 who were awarded research grants by
the Society last year, personify the global research that forms the

bedrock of our mission. —GEORGE E. STUART, Choirmo

Follow the commiimtes's work online a1
Wi .’rﬂr.'l.'rh'l'l'[.FE"-Ll'i_;h"ir_r.IJ'Il"l: coire/ research

[ IN THE SANDS

36 8  satellite phone keeps grantes
David Coulson of the Trust for
African Rock Art in touch from the
Sahara. He studies engravings like
this 8,000-year-old, four-foot-six-
inch specimen he found in Libya
(left), which depicts a mythical
beast. Hippos and crocodiles popu-
late other engravings, evidenca of

the desert's once wetter climate.
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“| do this work because rock bees are much more fascinating and

DROPPING IN DRESSED FOR THE DANCE

akylifted to a Mexican moun Profectad by a vail and thick
taintop, 5. Jaffray K. Wilker clothing, Fu)a Batra peers
SO0 wWades through grass 1o nto 8 rock bea colony 1o
gtudcly ramains ol an anclant study the insects’ unlque
fortrass near the 2.000-year dance languago. Assisting
old ruins of El Pital. "We ar is Kethe Gowdds, s honoy

inspoct sites aftar raing,” says  collector from the Biligir

Willkerson, diector ol the Rangan Hills of southern
Institute for Cullural Ecology ncia. *1 do gel stung saom:a
of the Tropics., “Vagetation timeas,” says Batra, of tho
color halps us locate hdden Michigan State Universaily
features.” Wilkerson, whao roology departmaent, ™ bul
has worked 1n Varacruz for 35 b is warth it to learn more
vaars, identified El Pital, one about rock beas. They are
of the largest pre-Columbian thought to e the major traa

cities on Mexico's Gull Coast pollmators of Asias forests, ™



important than they are dangerous.” —PUJA BATRA, Research Grantee
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BEURIED TREASURE

LMOIng Near a causeway o
El Baiil Gualemala Doy
Chinchilia, curatar of the
Fopoal Yuh Musaum in Guate
mala City, discaovered this
SCUIPERD image with Thea heasd
i1 @ jafuar and ng Dody ol
i iguana, "Il s a mijor

wdlhuapa style,” he says

The creature guardad tha

gntrance o tha coromongal



LI &SI g re ircinas shinsws
how bats use echolocation
[or various tasks; such as

detecting priay and measur

"We have alsn

Ing gdistanooyg
icdantified species By thei
g, " Kalko savs,

Mg l-1lving bats th

NG ELCING
at 'wouln

Wl Rl RS BT :'|.'| ki e lector

"Development of wildlife management plans can't begin until we know

AND REALLY BIG RATS

A roclent phobie’s nightmare

5 8 dragm Tor Jim Patlan

=i ||||||||'|||:'.|-| 115, Dl

2]

W r|.|:-"' =i, ]

i .l' ||||-I|'|I|.| L]

maloaist at the Limivaersity ol

- i
2 1
| -'III iry ®

California, Berkaloy
NUMEErous SoCiety grants

m stucdy small

have | "I:'l:ll

mammals around the world
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what's living there in the first place.” —|IM PATTON, Research Grantes
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“WWe are very grateful for the Society's support. Vithout it, we wouldn't

W GOOD EGGS

This 15 S

had ever saan bafare

sthing nobody
SaVE
Luls Chiappa labove, al
it i Wikl exneditiom
-leader Lowell Dhinouw
founo lossinred Saurmpodd

dirtosaur embryos in Pota

GOR GOV e wle (1R han

of gskin. In the eotunda ol

AT
tural His
| TS IFl 'r'll.ll.-a- ..‘."||!' I.-.llg".". ARLELY)

hold two ega-and-embryo
fos=s banesath the mountaed
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skelatnin ol |'-II| BN s

-::!-|'!.|i|- :_:|||- ||:||:|||

A CLOSER LOUK

Rocks ke this-one contaiming
e homunigd tooth;
found 1n 8 South African
quarey, loom large in Loy
Herger's viow of human or)
iings, His binds a8t sites n
Johannesburg may som
cay lead to a redrawing ol
wrmankind’s Tamily trao
Vilirinr of thee 1857 MNati
Geographic Besaarct |||||
Exploration Priza, the Lini
virsity of tha VWitwatorsrand
schaolar has also haelpad
record and preserve 117,000

Viedr old numan footpnnts



be sitting here with these old birds."  —ZHOU ZHONGHE, Research Grantee







bk the chill

pine-seented slopes and

[ ecendary Dird Drains



' ighorn sheep clung o the canyon walls above the river, and

bison tratled across the Hoodplamn, Fresh grcely tracks punctured the
mud at a mélting snowbank's edge. But the creature that held my atten
tion here i Yellowstone National Park was the one that seemed 1o be
talking to itself. Hunched among the pine branches, it gabbled, growled,
ard mewled without panse, At times the voice resembled hguid purgling
through a pipe. Then it became a drum and, soon after, a rattle. 1 felt as
if I'd happened opona shaman in the madst of his pravers.

Two muore flew above me a mile down the trail, As their kind will, they
cried out i passing. | answered. They wheeled and called back, curious,
demanding: Quork. Quark, Tok! Flying on, the pdir began to spiral
upwitrd on b thermal, Before long, they were using the whole sky,
streaking through a froth of spring clouds, polishing the winds.

Ihey would Bartle carthward for hundreds of feet, then anfold ther
wings and let the speed begin to carry them upward. higher and steeper,
until they nosedover into the next plunge, fashioning a glant roller-
coaster ride for themselves. They made half rolls, fall barrel rolls, cork
screw dives, and ﬁm.'li,wnrdh'm;u Thev carried out maneuvers in perfect
tandem, wing tips often touching, like a single bird and its reflection,

Finally they tlew Straight ahead for a whale, but did so upside down,







Vil i alten play ov the onset of couwrtship, Rovens muaks slide down anowbanks on
L) T il O Chike i Ilrlll'..'lll| sfiikn okl Berrrforses Tk |||i'|'| bl | I' i | Il_. | |Ii |
1T that sounded T \ wigorosdy patral and defend ok winter acket:

Ll Ll . Al W rdde ai fotar- fored wErg spaen, Lorvils coras LV =IEE 1 1
ach Lin i RETEY I ks the world = lnrgest perching rd— ol s i1l HTHINE
de me s d o rin Marth America'’s larpest senghird. In Edgar rvthing im0 |
Il TS Wi Pow'’s powm " The Raven,” the dark vis orlid Eruatd FIS Ak

don't mcan o mak ftor atters only “"Nevermore™ In reality thi ind when thyrragit |
hi SO | LW it prrrifous bard commanids g rrpged ._4|;lrl," i iIrs  wil dn  urseenai
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GO 1 First Al =t the feelin
0 probal mvenile expenmentinge with t the bird 15 bearme a message lor them
Favien Yool i : | repertomre whose rang 1G] THY : &1 e e i WL Lan
18] i 5 X il On w human speech N, LIE SLUCHRCET P e 0 a shoutin il L0
[he others were engaged 11 Unison Soarmy it me unseitied enodgh that | slowed and
one of many b s expressing i1 sitled toward the shoulder a bit. A momend
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S flareies vt as o roven refreshes

tecelf after feeding on o deer carcass, Another

Wext, Bernd replaced
the crows with
"They looked
situntion, then pulled
a length of string, stood
on i, pulled up another

FAvEns

over  the

brevel’s landing pattern leaves an angelic the

prernl. Seeowinetleng bords also Fuff around

int fresh povder fust for fun or slide down

v stowinks o their bucks like gidily children.
The siedsiglit colored vaven boiles misfor

tne in somie legends, Yer for other coultures it

Boundless  curiosity
exiibited by these birds
matches his own
it theirr mission in life Is
W mveshigale every new

alyect i thelr environ

[y as

length, stood  on that,  isa guide, piercing the dark with keew oyies mient, Bermnd saud. CA
and so on until  thi sacred to Apollo in aneient Greecd; crvalor little while ago | 1rq||,|3_';h|
reachea the prize; Bernd  of life for the [lmgn, Haida, and Tamshian out a length of pipe and
recialled as hus bards stared  peoples of the Pacific Northwest. let them see me put a

at me and chatted among

themselves as if sizing me up, “Since most
stucceeded the Hirst time without trial and error
LT .|.|'|!| '|'|[-I."|."|I'||:|'1 h‘.rl‘rnnyq. |F||"l '1|'|'|i|'r|.' L':'l.l'l'."l'
iment suggests that the movens were using
insight to solve the problem. Thal
tremendous guestions—and, resistande n the
sentibe commurity.

Hernd s study of mental awarieness in ravens

Fal 5ES

wias rejected by four acndemic publications
betore it finally appeared in The Auk, the

iu!:r'l.|| ol the

Armerican |1':||l||--!1|;._',|u':=.
Union. Science seems to be having enough
trouble interpreting recent évidence suggesting
that our closest relatives, chimpanzees and
other groal apes, possess reasoning abilites.
I'hie possibility that some raucous featherbead
might havee them oo threatens W upend centu
ries of grand assumptions about himmanity,

[ decided thar Bernd enjoys walking through
Mew Fngland's woods in the company ol

YOUNE TAYVERNS he: IS FEAring in pari DECALISE

frog - or snake in one end
First the ravens peered into the end where the
animal went, then they ran around to wait ar
the other end, | ve done this with a handial o
ravens so far While' | can’tl say for sure whin

mientil processes are involved here, it fust does
not seem ogical to keep insisting that humans
are the only species that can think.”

Ravens have complex relationships wath
other species and with their own kind. Easing
my canoe onto the shore of o river sland nem
Ls

1.]1[1||.|.:£|:| [Hu]-.lil:'r', willow brush 1o get a closer

acier Mattonal Park, Montana, | crawled
view of a bald cagle feeding on a deer carcass.
Four Favens circled doswn to join the Teast. After
a Horry of wary hops and screeches, the ravens
appeared resigned to waiting their turn, giv
ing their attention instead 1o the negohations
ovier status thot take place almost continuoush
whenever ravens are together,

'k doyninant animals utfed our feathers

on their necks and their heads, which appeared

MATIIMY AL GHOLGEAFHTL, IRSLIARY 194G



o sprout horns, Their legs transtormed into
pantaloons. Subordinates did the apposite,
compressing their leathers to yield a sleeker,
less threaterung version of themselves. A few
minutes into this posturing, one riven ambled
up and tugged on one of the eagle’s il feath-
ers, As soon as the lasger bird turned 1o give
chase, other ravens dashed in, alternately grab-
bing quick bites and distracting the eagle,

Ravens tweak the tails of covotes pnd even
wolves, The birds will follow woll tracks or
howls to locate a pack in hopes of sharing
the spoils of a hunt, When they find a carcass
on therr own that's too tough to open, their
loud calls may antract wolves that do the
job, Like wolves, ravens cache extra bounty,
digging holes with their stom beaks, drop-
ping ina morsel, then covering over the spol
to hide it

While the raven’s creative approach to
obtaining nourishment is a kv 1o its success,
it led to a rapid decline during America’s
frontier days. As i the Old World, where a
lock of ravens was called an “unkindness,”
people were guick to revile the birds as thieves
of barnvard epgs and chicks, lamb killers,
lovers of carrion—night-colored pests with
an ominous croak. Settlers shot them on
sight. Bounties encouraged the practice. Traps
and poisons aimed at predators and rodents
killed ravens as well. Before long, they were
hecoming scarce outside the backeountry.

HAYENS

Onee lethal baits and persecution of wildlite
were more strictly controlled, common ravens
started to become common agmn. They are
still missing from most of the Great Plains;
where they vanished along with the bison. In
the East they remain limited to scattered pairs
along the high Appalachians and a modest
population in New England’s forests. But by
taking advantage of both wilderness strong-
holds and rural settings with more human
tood sources than ever to exploit, ravens may
enjoy higher numbers in some parts of the
West and North today than they did during
Indian times. One of the rewards of my raven.
watching has simply been getting to know a
species that is growmg stronger, an all too-rare
trend in this age of vamishing wildlife.

Mavbe it's not so surprising that ravens have
found a way to Hourish. After all, according o
some native cultures of the Pacific Northwes
andd Siberia, Raven made the Farth, the heav-
s, and all hving things, Great Tnventor, they
call him. Or Giant, Greedy One, Real Chief,
He-With-the-Sun-in-His-Mouth.

“Raven 18 evervthing, Tony Hunt, a chiel
of the Kwagulth tribe, told me in Victaria
cn Canada’s Vancouver Bland. "For me Raven is
aocrest an omy family lineage. which meéans
he is an ancestor; he is a transformer who
can turn limsell mto o hemlock needle; he
is @ trickster; or he 15 a human, We still refare
to his power through our dances and songs.”

Ly
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t elk Becomes a cold buffet for a }EHEE!HH‘EE coyote

M S,
mpanions. Kaven will follow predators’ tracks to a
o fresh kill. AR carnivores can follow raven calls to a fallen

guimal; here the birds cautiously watch as a bite proves the

Serenturve trily dead and breaks its tough hide to ease feeding.




Street-seaart id the wilderiess, g Hengry

up;u_lrtr.'ur'.-:i Opens i sreersvrendstle’s storage

ol anmals
whaving as people and
shifting lorms with them
hoaw  much
v I

In part, toles
I

FCCOINYLD
living  things
Ces |'||||.r:.._'l;||':= inMmum I|||'

S 1otem p..IL-_ Perhaps

OO VAried

such as Bernd

research
Hemnrich's 18 scaentaf
way o seeing the human
in the raven and ||'!'.' TAYET 11 ||'IL' FLLEFTIATY

When spring arrives, transmuting warmed
dirt mto brigh

[ B N

petals, the mutual preening
and Wl touching that raven couples perform
'|:'.Il-'-||.|i.|i PTOW IO 1NTENSE, D040 iI|':'Il' e
ourtship displavs on the wing, Bolh male and

female Bringe in RTRTLE il REES thiemn 1y each

oither A% A Ieam L) Construct a stout

i
WILIrsINg
i

nest. Where | watched, it was the female that
e s |||l.' -.ll-.h';,‘- ity A ||I|.|| :'-.ll.'-'I "-I'l-ll'lu. .|f'||.|
lined the result with FIALS, shredded bark, and
bufts ol arnamal fur,

Mests are pencrally 't oa tall tree or an o
shieltered clitl though 've lound a
few in windmill towers and on the under

' ;
sicles of bridees, amd one tin the trunk of an

|'.".E'_'_l..

abhandoned car. Thev are often bult aton nests

[rovm previous years, including those of raptory
such as caples, owls, and fnlcons, Raptors also
use ol Taven nests, and there 1s sharp compe

[ amony these species 1or [erriories

comtpaar e, making quick work of its
Veloro- fastened o P I extractind a o r!u.l.llrvl'rlf Pt
meatp i1 it frnent for such favored itemis as

condcics amd potato chips, " Raverns adapl

griickly to changing technology,” suys Yellow
stong beed brologest Terry MeEneaney. They I
carn wrrkae Knods angd unzip zippers, muking
off with car kevs and other shiny objects. e
MeEneaney= adviee: Secure food and

vitluables with straps aml strong uckles,

Viter lavine a clutch of

O sefvien oS, The

! riictibates

CIMaie raver

them  lor three woeeks

while heér partner lerres
nourishment. Six o

pelore
LY. .II'III
months
pass before they separate

from their parents. Younyg

SCVETT wWerks pass
ll'-'-..l:"- Lall

another several

ravens succumb to acc

SLCH in

ents and to predators

awils, loxes, raccoons—and

Fiat

other
main enemy during ths

15 starvation, and th
amount of food their parents have been able

= 3 rhi ol
VeSS, Tag )

L
gl

nNg  UdrIngE Process
§ | 1 ¥ i
o cache during easier times may make the
difference between survival and death

b i
At his house an. th

1
DulsEIrts af Bise,

lohn Marrziuft, then director of the
Sustainable Ecosvstems Institote, infroduced
e 104 caplive ravictl. |l "li;f_ male R |I.'|| mc

with a full

ldaho

dominance display, Ruthng his
neck feathers and raisine his hornos, he bowied
membranes ol his

while showing the whil

¢ves and gave out o deep Row sound, tollowed

by a snap of the heavy beak. T rmitated this

could, then handed
some grass throogh the wire mesh gs a kmd
of token offermig. e
moment later

about th

CeErgemany as best | 1T

merely set it aside. A
though, he began wandering
cape Hoor until he found a small
rAh Ll GEGERAPHTI

TAMLUARY [LaGHY



bone. Lifting it in his beak, he pushed his own
it out 1
same with a stone and a piece of

Whien | asked [o

wrough the mesh to me. He did the

yark.

in what the raven was up to,
he replied, ™1 don't know. 1've never seen one
do that before.” You hear those phrases a lot
around raven experts. [ 15 a good measure ol
how complex these birds are.

Draring our travels throogh the countryside
near the Snake River Birds of Prey National
(Lonservation Area, lohn ]"-:l:|1'-'|| OUt pairs of
ravens he recognized, cxplamning that they
maintamn their territores vear-round. Ravens
don’t begin breeding until ar least their second
Immature birds often joun wide-ringing
Hocks, together that
Vil h’..l:f"|"-. '||_'|| LOTTILO i:_'-. |

group [ is 'H:.'_||HI|:'-.' Fodrsl O A Lransmsslionm

Vidl

-.-.-.'Ih l-.'il.ll."- |'|.|'.':' [l

lollowed one
tower high above the sagebrush-scented plains
Cither Hocks kept arriving and wheeling round
the tower like shards of the gatl FInE fli;.'.l'l'.

Such roosts becoime centers for L'.'l.Ll'l.l’I'.'_iII:".

information  on the whercdbouts of  food

since new members attracied 1o the throng
can lollow uthers to teedime areas in the maorn

e Strength in numbers gives them a better
chiance to get at food within territones alréady

detended by adult PaIrs

werr natural habitat,

nave the option of going o granbelds,

hesides foragimg in |
they
Lvestock feedlots, and rendering plants,” lohn
explained. ™ These artibciml food sources have

HAVEMNS

boosted survival of the younger birds well
above natural levels, and the population has
grown fairly dense.” He drew my attention to
dong highways with
their heads down, scanning the asphalt. The
carned that such survevs pay ofi
it sauashed jackrabts and other unlucky
wild pedestrians

lohn's studies of raven feeding patierns,
growth rates, and juvenile surviva

ravens flving directly

birds have

PRV [."]'l"n'l_"l.l
crucial to efforts to salvaze a close relative, the
endangered Hawanan crow, Would laking egys
trom nests to hatch in the safety of captivity
prompt parents to lay more? What is the best
diet for hand-fed habies® With fewer than 35
Hawaan crows lef

experiment with abundant Idaho ravens firss

in the wiorld, better to

Ravens dre also thriving farther sooth in
the Mojave Desert, and they too have a tie 1o
an imperiled species, though the connection is
of nvery different kind, "Halfl a

'JI'1II||I'.‘.-'!_'.i'-l'- could scarcely ind a raven here,

CnLLUTyY ago
Rill Boarman, a LLS. G --Ll_m-_..| SUrvey hiolo
5_‘.i"~| intormaed me as we tiaveled the |||'-F.I.r'|l.|'-
between towns spreading castward from the
Los  Anpeles—San l:l-'"y":
covironment was too harsh 1o
than a few, and there weren many nesting sites

Lhe

ales and transmission

I'|-'-._';_'._||.||1|| L& Thie
!

':lll[*L1|| IRIATE
TN

mm the low-growimg desert scrab.

. 1 . - :
CAVCILS 1veE rLl'_|"|'II.I."'.-'.

towiers all over to choose from. We're supplying

them with water in sewaEe-Iresimen| LTS,
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A SERIOUS THREAT o

One of the world's tallest active volcanoes at 17,80

El Popo is also among the most dange liﬁ.,l\" noy expels
occasional clouds of hot gases, rocks, apd'ash But is capable
of much larger eruptions whose s ting fallout can mix
with rain and glacial meltwater to form lethal mudfiows.

i






Plowed up near the

farming village of San
Gregono Zacapechpan,
the clay head of a
figurime likely used In
domeastic pagan rituals
WilS .'_-Z'.."-.-E|_||_ SR |:'_'||_- 5 |
mudfiow after the last
iarge aruption about Al
220, Matching the newly
threatening mood of the
volcano, a pamnted hg
e racalling the tme of
the apanish Inguisition
rattles his chain durning
tha Catholhc pageant of
Camival In S5an Nicolns

de los Ranchos

P
a

By A. K. WILLIAMS

Photographs by SARAH LEEN

VEN THE ARMY WAS LOST. Perched in the open back of a transpor
truck, four helmeted soldiers from the Sixth Armored Reconnins-
sance Repiment of the Mexican Army were peering at a map. Witl
them were three othotals from the hittle town of Santa Catalina O

Puehla. The empty eravel road that forked i

tepec in the stale

ront of them had no sign, and there was no one in sight 1o
ask for directions. Hot, tired, and thirstyv after an hour of

FOLINCINE .||I.l|l!'_ bl GLRETIUESE &) I.|l."-| RIS Pace ol ||II. I1|Il.:-|.|'-

stiri. the men s IFUPEE d in frustration.

This worries me, satd SGsimo Parada Guoarneros; the
who was following the lost men with
Mé In 3 vian. 50 | dont know
where we are. We need an arrow to show us the way.” Don

SR o inan of few '.'-.'|-t||:~ ﬂului inhimite ||.|I IERCE, CONCen

mavor Of ( ':III1|I:'|"|':

| 've never been here belore,

irated on the details of the londscape.  |'m going to have o
go over thas route severad tmes so | remember il well. The
truck ahead started up agaimn and turned o the right, whers
the road looked shightly better. We were close behind
.'I'II IMEEY R WWIRs '.'-Il'rll_'l_l |l'-| :._-'_'illlll FE ST, |I'I|'- L R
reconnaissance trip, but someday he might have o lead his
O townspeople to salety in a desperate hurry: Cudotepec
a community of subsistence lnrmers who cultivate thi A
old crops of cormn, beans, and chithes, 15 st seven miles
from the crater of steaming, gquaking Popocatepetl—al
1 7. 802 feel one of the tallest actve soleanoes in the world
In 1993, after almost 70 vears of calm, Popocatepet!
began to stir, ¢mitting gases, shaking the carth, and reat-
|.""-Ii"|-__' 115 l'-.-'|-.'l AT -"-'il-.||-.|-l-!-|_ mountaEn 'l".' L |'r=~.'|'|.|~.l:||||' il
19494 small explosions in the crater prompted a chaotic temporary
evacuation of 25,000 people from the most vulnerable villages, Since
then El Fixpao, as Mexicans affectionately call the mountain, has inter
mittently thrown clonds of ash thousands of feet into the air and
incandescent rocks onto the steep upper slops af its bare cong
Mooone knows if the actviey will escalate, but a catachysmac erup
tion is possible. Every thousand years or so Popocatépet] [ets go wath
i tremendous blast of hot ash and rock whose {allout Mankets 11s
slopes as well as those of Iztaccihuatl, a dormant volcano ten miles o
the north: Run and meltwater from two stzable glaciers on El Popos
north side form mudiiows, called labars, that race down 1
churning up everything in their path

Popocatépetl—determined through ra

IWNLLES &
The last great eruption ol
a4 |-|-|'||”I|| ||.|I:I-|;-II '..ll |4 I‘.I-ITII':.-'-!

ived here then,

lrees—aoccurred about a.n. 820, Farmers aleeady
drawn by the rich soil, the crop-nipening sunshine, the rehable ramns

An cruption today would allect many more lives than those
shattered by that blast, About 20 million peopic Hve within 50 mles

EETIONAL GEOGEAPHIC, AR EIEY Jdpd)i]
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A1 QIFFIH

HE MAYIYH

LS Ol Cnlotepes

=Y Lo understand

RAYE COMTIL LN MO TrLance

ol readiness. They have counted up the

wined by town reswdents=—23 farin

and assiened g list

| Il 5 i ||||._|._'!"| Dy &l

"

ISSOTIIECTS [0 |'_
evervone out ol

[ e townspeople have also practiced the first

TV T TR FES | Yafy Sosind

stage of an evacuation: getting themselves and
their vehicles o the town square at the sound
al an alarm over the loudspeakers at city hall
[Tk rakes hall
the vehicles could be loaded and on thetr way

But as our expermaental drive with the sol

™ |
diers showed, confusian about directions could

it hone In 15 more iminoles

In the tradition of Mexican murals_a simple
map shows tha afficial evacuation route for
San Nigolas de los Ranchas, Villagers periodi
cally roahaarse assembling haere at the town
sguare. If the atarm aver sounds, pnvata
trucks and cars and public buses will pick

thiam up 1o take them 1o salfely

-l EETITE, o MK :| el Liat

n o IV ESS

lake precio
1

. | .
[Iud he hey S0y L0y LAKEe 1he "='||" |-|||. LI ol

LT |
I.-l

mistake—we Came 10 a brdee that was under

constroction and had no chosce but to double

back, Chly after three hours on a tangle ol
1
; : !
spanie- jolting teabls did we reach Letcar de Mata
outhenst—OCuilotepe

mioros 30 miles to the
destinated haven m the evert of a moderate
wondered what |

with

of backup transport from the army, whose sol

eruption. | would be like

making a frencied getawan o guaranice

diers and trucks would be spread thin
"By the mme we got hereowe'd just about by

dead of "IE;|.f sand Vicente Awvi

nead of Callotepecs farming commssion and

e o] ||'.|_' three odhioals in the truck

WE CaInNnt amoarg Lo I"l'l' CVLLT '-':'|"..|'.':'-

d LT ACERN

besicles
in top
shape. What 1if one breaks down? That would
hold evervone up. And | didn't see a gas station
.|||'I'|.'_ LI WS l'-||ll'l'

LN

wWiere fur trom having

:"-:'I"-I||'-rl'r. I LT I
shape, admits Alejandro Rivera Domingue;
one of the founders of the Center Tor the Pr
| Yisdsters, or

vonbyom of ROeMaIrnd 'HETAER, &l

the Limmversity of Puebhla. “In o few vears you
wiii g CXPeCT 1o 1y

hete L

vervthing that's been sitting
Cenlunes

Along with logistics, teaching villagers rudi
mentary geology is a priority for Ramon Petia

1".| I. |||'.

EYVACLIATOn |'|.II|III|.I'_ WO RS

who a5 head ol the state of Puebla's

WL CUI'BEDEHR

‘People have o know what the volcano can
satd. "We've cone rom village

do to them,” he

ta will T --||---.'.'|||:_ videos o] eruplions, Mo

Wi e sk 1220 And makKe ;
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[y that end Belinca Gongdler Fernandez;
g -20-vear-nld phyvsics student, volunteered o
work in Magdalena Yoncuitlalpan, a commu
nity of a few thousand souls eight miles from the
crater. she started with the basics: taking a ce

stts Of restdents and thetr vehacles, Un the dasy
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the foundation for 8 stone easte in ot ol th

church—signs peaple were planning (o st
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danger,” Belinca saud. "And hardly
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Its another
of lookme at hife, she said alterward, as w

pbe and brick on a

wealked past hotses ol ad

dirt lane that smelled of cattle and wood fres

ind tortillas cookine on the eriddle. " You have
tor have a lot of patience,”
ARKIRNG THE PHYSICAL SITEERLCNES

1o get people outl of threatened vil
I.I:._-:"- s oone Uhine, bul convincing
peaple with littie formal education, whose lives

unfold with the oveles of nature, that they have

control over their destiny s quite anothies
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v limitation in the way people .1:'|'l|'-1.'.._||
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FPPFHEDER, who directs .~.|-|'|---'1:-.-|*-. On risk

things here, say: dra Loper Garcla, of

management,  Four weeks alter a hurficane

Flormda s on its feel, and Yooatin an't even

close, YWe have o get people to understand that

they can do thmes to lessen the impact of

diisaster, that the volcano 1sn't some kind of
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Risk Assessment

Peopla will always bo willing to
take a chance and live an the vol
cana, but they should know what
the possibilities are.” says valca
nologist Michael Sheridan, haad
of a State Univarsity of New York
at Buffalo team that created o
computer program for mapping
the paths of future mudflovws (top)
Even a small eruption that melted
El Popo's glaciers would have a
catastraphic impact in and armund
Santiago Xalitzintla. Rains aftar a
hegvy ashiall could put the city of
Atlixco (facing page) in jeopardy
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biblical penance they have to sutfer through

In the conservative Mexican countryside,
heliefs are :.‘.'.Iillr.'lli v the local Cathohic |"F|l."-|-
lowns Like easily to evacuatiwom planning i
the priest supports it, but often the church is
dead set against the wheole ides

T'm not convineed ol the risk, so0 how can |
conmvince Fl‘lu'“‘:"ll" of the need to evacuate?” asks
Jose Marfa Parra Aguirre, the priest in Yancui-
talpan, "Whatever happens comes from God,
and I have [aith evervthing will work out.”

That exasperates Peiia Melche, the disaster
ofhical

who help themselves, ™ he

[ always tell people, "God helps those
gavs. " But they don'l
Abwiys want to take my advice.

AT
Yancuitlalpan,
Faath and fata
of surviving on the land. One alternoon | spent

|.I|1-.IFI|: with Lhe Il_:l'|.'|.'F|~.|_1|_'I_I|__.‘i:_' 0
began to understand why:

15m are rooted m the realities

sume time with a group of women who had
ot ity hall for a public health

meeting. They were strong campesinas with

assembiled

:|1|r'|g black brawds wrapped around therr heads,

(rilly blouses, full skarts, and dusty huaraches.
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A nasty spill Is o
big deal at a rodeo
in Magdalena Yan-
cultlalpan. The rig-
ars of rural life hava
fostered a cultlirs of
taughing out advet-
Bity—even erup-
tians. Says ona
local farmer: “We
won't leave unless
it gets really bad.
V¥hat's a little ash?"”
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near Popocatépet] and Letaccthuat] continue to
think of the peaks in ways that echo their pre-
Hispanic heritage.

“El Popo is the second god.” Don Pedro's
wite, Geromima, told me when we were water-
ing her kitchen garden durning a dry spell. “He
decides when it will raan and when it won'e”

According to the old beliets, a volcano can
be a god, @ mountain, and a human all at the
wime time, People often speak of El Popo as
being angry when he erupts. They call him
Don Gregono, using the male title of respectful
famitiarity, and pair him with lztaceihuatl, his
lemule counterpart, known as Doia Rosita,
Together they are seen as a lertile couple tha
give the gift of life.

“The volcano is a living being,” explained
Miguel Tapia Contreras, o retired farmer in a
town not far from Yancuitlalpan, "He has to
breathe, so he's unclogeing himself right now.
He's been good to us, He gives us food and
something to drink. How am 1t believe after
all these years that he could explode?”

HE LAnGUAGE of the Azter, Nahuatl, prao-

vides proof of Popocatepetl’s capacity

to explode, An early name, Xahiquéhuac,
or “sandy mound,” was changed o Popocaté-
petl, "smoking mountaim.”

“If you know Nahuatl, the present-ay map
15.a clue to the geologic history” said Claus
Siebe, a geologist at the National University,
“The name Xalitzintla translates as “nt the
loot of the sand-like ash. Nexapi is “ash flow.
Those names mean that people experienced
those things.”

siche has been develaping a chranology of
Popocatépetls farge eruptions. “ The better you
understand what the volcano has done, the
better vou can extrapolate what might happen
in the future,” he said, a5 we started onoa trip
to ecsmime samé of the cues he has uncovered,

On the Paso de Cortés, the pine-shaded road
cut into the valley between La lxa and El
Popo, Siche showed mie the sucoessive lavers of

As good as gold, corm grown near Axocopan
means prospeity (o the family of Rosa Elena
Parez Victor and her brother &lan Leonardo.
Bounty from the nch volecanic soil has kept

countless generations of farmers hare, aven
in the face of danger

POPOUATERETL

pumtice and ash that Gl w the ground after the
last three big blowouts: 5,000 vears ago, 2,150

years ago, and nearly 1,200 years ago. " Pompedi

was buried under deposits like these,” he said,
pointing to a layer of pikish pumice a foot
thick. It was the fallout from a column of hot
pases and debris that must have risen ens of
thousands of feet into the air and then col-
lapsed in a dense, searing shower. " This is the
death zone. Nothimg would have sarvived.”

Twenty mules to the northeast, near the roins
of Xochitécatl, we climbed the stone stairs to
the top of a pyramid at least a thousand years
old and looked out over an expanse of tilled
helds toward Popocatépet! und Tataccihual
“This entire plain is meters thick with lahar
deposits. On top of them Puebla 15 built, Cho-
Iuli is bailt, Atlixco is buil,” Siebe said, naming
the area's big urban centers. “And that's nol
even talking about the smaller towng”

He explained that lahars from the last great
blast swept dwellings from their foundarions
and enveloped evervthing in them. When we
stopped at places where the deéposits had been
cut—Ior roads, fields, the Puebla airport—we
ivariahly found artifacts Obsidian blades and
pieces of ceramics were almost as plentiful as
pehbles in concrete. In one place we found an
arm and part of the toso of a clay Ggurine: in
another adobe bricks were tumbled end over
end at odd angles.

“There is not a single reason to believe that
something like that will not happen again,”
Stebe said. ' The question 15 when, We're well
nto the margin between eruptions, and the
muore time that goes by, the more probability
there is that it will occur”

Most likely, judging from the volcano’s
hehavior in the 19205, Bl Popo will continue 1o
throw out ash and rocks occasionally for sev-
eral years and then become quiel again. Bul
the possibility of disaster ocourring on a gramd
scale moor lifetime cannot be discounted.

It's hard to imagine what that might mean
tor the city of Pueblo. Each moming as | walked
from my hotel along the cobbled streeis in
the colonmial heart of the city, T tried to think
of this handsome, comfortable place as imper-
manent. 1 knew that, in the very worst case,
its gold-crowned stone churches, its stuccoed
town houses trimmed with Spanish-style riles
amd tron grillwork, its shaded parks with flag-
stones worn shiny by centuries of footsteps

1



INSPIRING SITES
"We call the volcano
ZBNCAPOPOCA NOW.
That's "always smok-
ing” in Nahuatl,”
says & man in Cho-
lula, using the Aztec
language still spo-
ken locally. The
town's pre-Hispanic
pyramid, crowned
today by a churoh,
may have been built
in revarence to El
Popo; its anclent
name, Tlachihual-
tépetl, means “man-
made mountain.”
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could fall to Popocatépetl, But everything
.II'rI-l:I'nI e '-|'r.'I:I1l.'l.h L0 5. l“li‘
Perhaps that’s part of what keeps people

froim leaving places when evicuation orders

come. The magnitade of nature s capacity ol
destrootion may be bevond our abviity o
accept it, "We're told the stones won't reach
hoere, said Maricarmen Garcia Sanchez, who
was knitting a vellow sweater for a grandchald
L5 .'-.|'IL' IIHIII.I‘.'-.i |ll.'| |..|!|||I|||I'-- IR LSRR sl gl &l
crowded |1-.'Lll."-:|i.L|1 strect. Puehla has potien
with ash olten enough that keeping it
Goft CDs and tapes 18 part of doing business
“We re not totally convinced though. I ash can
reach Mexico City, what could bappen here?

Officials have not even bepun o think about

-.‘| AETEC

the possibility of having to prepare hundreds
of thousands of people i and around Puebl
to move to safety if and when lahars threaten
the cityv. Mexico and the state of Puebla just
dion’t have the rosources to carry oul detarled.

an-the-ground disaster plannimg for that many

people. "With the fall of the price ol oil, the
lederal government has less 1o pass. around
and so we gt less, explams Aurelio Ferndnder
Fucentes, dimector of currenen, In the strug
sling Mexican economy, available resources are
stretched to the Bt by the visk of getting the

miost vulnerable villages ready in case El Popo

lurns Dadd,

wE 0] FHUOSE VILLAGES 1s

Ad

several thousand about seven miles
trom the voléana's crater, where people still
sarter goods rather than buy what they need.
Xalitzantla steetches along a barranca partially
choked with mud and rocks that
washing down from the slopes of B Popo

T REFL L
itrintla, a |.i[ii|:i|:|'r'l cormmunity ol

vave b

I the volcano's activity intensifies, a larg:
lahar conld destrov the town in 20 minoies
Othicials keep watch doy and night for any

the townspeople keep lis

sidden change, an

tening tor the church bell that will signal an
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From tims outl of mind people have worshipged El Popo as a god
who caiches clouds and sends down tha rain vital to their crops.
The cycle of ceramonies bogins in March before the ssagon of
planting. Carrying food and gifts for the voleano, supphicants hike
to a recky outcrop—the Omblhao, or "helly button™—near the
crater. There the rainmaker, Antonio Analce Sevilla (below, at far

lefl), leads a Catholic prayer at an altar laden with offerings

evacuation, Meanwhile the debris 1in the bai El Popo, Ever since he was a boy, he has seen
ranca edpes ever closer the volcano i human form n his dreams at
A5 | PICEEd 1y Wiy e tween houlders stuck T ht and as an Ppantion during the dav, He

in the mare, | saw one abandoned house with  speaks to it and Hstens to its replies. " | won't 1ell

mud halbway up its walls. A woman with long  vou how we communicate,” he said. "If | keep
gray brands, who was bent under a load of grass  his secrets, he'll keep mine.”

for her livestock, paused to talk, Her house, Keeping agricoltoral traditions that go back
a rough structure ol adobe and stones, stood  as far as anvone can remember. Don Antonio

by ad | FET . ] 1 ks | z
st bevond a rAgged |".:r.|.|I of corme ~A Hooxd ancd his followers PErTnrmm o4 oy le il ceremo-

r 1 i . i
wrought all these stones and ok away vy nies every vear, in which thev ask the volcano

rarcen,” she said, gesturing toward the surviy and God o look after the land: March 12 on

ing plants, " | heard the stones crashing together.  El Popo they prepare for planting; May 2 on El

[hey made a terrible noise. |'m sick with  Popo and Mav 3 on La Iztn they ask for rain for

warry, she said, belore shuffling on. the secdlings: June 13 they bring newly blessed
Although Anlomo Analco Sevilla lives just & crosses o each voléano; August 34 on La lzia

few blocks from the barranca, he isn't wornied. they petition tor a good harvest.

"Whin our Father, Cod, tells Don Gregorio We do these ceremonies without fail,” said

what's going 10 happen, Don Gregono will ler Don Antonio’s wife, Inés. “If we didn't, we

me know, he explained, “T'me i direct contact  wouldn't get enough water for our crops,

with him Anvone mterested s welcome to (O 1, s

e TS Were STarLimg To

cliimbed

[Ton Antomio 15 a fempero, o rminmaker, who 5o last March 12, w

15 believed 1o have a mystical relationshup with  tll their fields with horse and plow,

|-.||||. I.::l!llil II'-
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the crater. We were a4 group of about 50, mostly  pine lorest where, at aboul 10,000 leet, we
lay ollicers of Xalitantas church, their wives,  began our ascent. At that altitude hiking over
and other villagers. Othcials from coeripen, knile-edped ndaes covered incslippery needles
the doctor Irom thi o rnmment climig, a low [ad me BelS I [he dav wias sunny, and |
crentists, and local journalists came too, They  bepan to sweat under the lavers of clothinge 1d
know that if they want the villagers to accept  been advised to wear for the colder temper
therr wdeas about things ke evacudation plan wberes near the wpop

ming and moculations, they ve got 1o be will I'he climb ot worse when we came (o l
ng o accept some of the villagers ideas as  stretch of loese black sand, which-gave way at

N k& . 5
W' | I s d INVYSLECE -II"II."u"-!-"lII Loy Nany LYLUTY -'!|.|' the ahinriviaster rom |I|| / |I':.’|||'"-

ol these people speak of the spiminal power of dun-colored grass and dred prickly flowers

they ve felt at the ceremonies almost as 1t called rosas de (@s neves, or moses of the snows
describinge an dectnical current were soon followed by an evien st CPCT -=|||‘| ol

Farly in the mornmg trocks and vwans took  shifting sand. This led to ouwr destination: a




Bearing the maypole used by his father, also a

raitnmakar, &nalco Senlla beheves he too can
ommunicate with the voltand, nicknamaed

Dhear I'~.r|-11_.-r| i ﬂlll. ng axplomns, Its acthions

are !ll':-'"'lu| s conteol, “Our F

gthar in heaven
gives orders to bon Gragorio. Eruphions wil

coms when Ha wanits thedm ti

Lats Mathamitas | Barly Mormings), on a guitar
trmipet, and a harmaonica, and everyom san
donge, Above us Wk of Clond skittered Oover
'||.:'|llI --I|||'|-|--| sileivt that duy,

Soom after the last chimber had arnivisd
cvervone gathered by the makeshift altar, As
the Avtec did long ago, Don Antonio knelt
and Lt the sacred resin called copal, whos
sweel sl |u||||]..| e e, He aoltered up

traditional foods 1o nourish the voleane |
baked turkey, fresh froit, a bow] of rice. a basket
of Dlue<corn tortillas, and a bottle of brandy
He presented a white shirt and 4 neclkdace o
adorn the volcano. Fina

meantptions that only he and Don Gregorio

v e began whispering

comld hear and upnderstand

Pirecrackers sol ofl by several young bovs
signaled the start of o picnie lunch, A cold
WILTTH '-.'.'|'.I|1!‘-|_'|| e, THrning everyorie 5 Dipcatiy o
vapor. As Don Antomo plaved his harmonica,
first-time participants in the ceremony bepan

skipping dance m which they braided long
cillored ribbons aro ngd the "':_!'.'['I-!: that hi

Ll et II'-I il 'il. "I|-.'r--. § || LSS0 11T fast Ceni

I
TS ||-'-I' II|'.'|'-|'i--I Assislanls '.|||I|l| |'|||

tes of Peer and sprrayed the ligomd, a symbol of

lertbity, over the hwoghing crowd. AL 4:30 4
solemn recitation of the Lords Prayver by all
rougenl the ceremmomy 1o 4 closg

i.ll;_. rounded rock outerop called the Ol A | turmed to leave, | saw reciple COOping
v, o belly button, protroding from 1l i into bottles and remembered what Talio

: . 3 - :
SRNERENANN "-.I|I|| '||| il L WO Lae o yvorio L .l i I"_| !._II--._|I||.'_ i |!'.|!:|-||III__II_'_|'--r 1l :||.

Even hnllv leaded with ceremontal pear. tha LIntversity of Puchla whio has <

villagers made the mile orF so 'trek m an hour. studving the bemperos, had told me that

In that thin air it took me theee, and T had to moening when we set off: “Be sure to take somi

we-honsted the st few vards by my elbows ol the sand with vou to SPrinkle om vour gat
wonnted the others, who were sitting around a  dens Don Antonio savs it's vor powerial and
3 BN
I drinkang coffee and legqula ikes plants grow [IKe craz
1

Don Antomos assistants, the church ofh | hod nothmg 1o put sand in and hadn b the
cers, altended W preparations moa cave-hk eRErgEy v carry o anvway, so [ ostarted down
wllow in the Ombligo, tving Nowers onto withouot it But as | took great sliding steps, mm
wooden crosses and spreading a Howered cloth  shoes filled with sand. Back in Puebla | pped

i front as an altar, A small band struck up  the sand into a plastic bag and saved it for my

several romds of the Mexican irthday song.  spring planting-—just in case | ]
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It blurs the line betw

Trimmed with leather that’s perforated to further abrisorh interior noise,
Town & Country boasts Quad Command bucket seats, Also, the front seats have

eight-way power, are heated and have two driver’s seat memory settings.
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In Ms. Williger's Class,
It's Not Just The Seeds

That Have Grown.

Like all teachers, Karen Willizer plants the seeds ﬁ
of knowledge and understanding in the minds of the | 1:. S 4 !
T— "
5 v = - R ."I. H i \
young. Except that in this case, (s actually her students o
wino are planting seeds and who are beginning to bloom %, i
L % )
because of it = - B “!.i A
S R
Her self-sustaming vocational program takes a holistic approach to acadermics.
- e
students, with a vanety of special needs, get a hands-on lesson in the business of horti-
-

culture. It teaches them patience and responsibility by letting them choose, plant and
harvest their own crops. It hones their artistic abilities by allowing them to create their
awn floral bouquets and centerpieces. And it improves their self-confidence and social
skills by allowing them to sell ther yoods and produce at the school's Farmer's Market

tar helping her students find new ways to achieve personal growth, State Farm

5 proud to present Karen Williger of the John Ehret High School, in

Lretna, Lowsiana with our Good Neighbor Award and to

donate $5.000 to the school's horticulture program

-1 Good
&> | Neighbor

Hoarme ||' |I mmneEtT. Hhirsi

Fliorped, o o r sy ikl Th
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1 'he true measure of

or nearly hall a century, Toyota Land Cruisers hiive been travelling the globe, creating
a sport utility vehicle is not

paths wnere there once were none. Now they're even better equipped for the fournev. The

where it can go.

Vd-powered Tovota Land Cruiser with available seating for eight. Darwin would approw
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A True Survivor's Story?

Us a rerribic tale: A 1703 s W ER k off the coast
M "'I'i:" SCAr, 4 massacre, the enslavement (lef

I a-15-year-old scaman, and his escape and fetum
home to E giand 14 years later. But ever sinae
Robert Dy lowrsal was publishes | n 1724
debate has raged about whe o her i s fact oF fiction,
Some experts thimk 11 1= the work of novelist Daniel
Defoe, author of Robinson Critsog, or perhaps wis
edtited by | |--I the past seven vears archie-
oottt M | wer Moars I| Liniversity
Shefheld '5.'- led an Anglo-Malagasy team to south
ern iviadapascar to test the accuracy o Dirury's
ceount. His conclusion® [ts for real. "We've e
[0 pMaces e descrnbed—ibe rivers, the moun
tams—and corroborated traditbional practices he
described that are still in place today,” he savs, Thi
teaeny fas found two cannon, and others have fourned
parts of a bell, all from a wrecked T nEish shp bt
between 1660 and 175, Parker Pearson thinks
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it's a Bird, It's a Plane, it'sa. ..
Flashy Satellite

They might have been UFOs, the startlingly
bright Hashes of light that began appearing
in the sky (vertical streak, below) in 1997,
But sky-watchers traced the Hares to a
constellation of low-Earth-orbit satellites
launched by Iridium, a telecommunica-
trions company. Sunlight striking the silver-
plated Teflon coating of the satellites main
antennas { above) causes reflections visibie
to the naked eye, " like a distant plane with

25852440 s .c

its landing lights on, said one observer,
Experts monitoring the 485-mile-high
orbits of Indium’s satellites—now number-
ing more than 80—devised computer pro-
grams to predict where Hares would occur.
They posted the programs on the Internet,

These Shoes Were Made for to the joy of satellite buffs everywhere.
Walking—and Designed to Last TEXT BY BORIS WEINTRAUB
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Are you waking up at all hours?

You should kRnow about
new Quanterra  for prostate bealth.

Hector Elizands
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Forum

Our September 1998 cover stary on the Valley of the
Kirgs was populiar with our readers, several of whom
expressed regret for mat pursuing therr childboogd
deewm of becorming an Egyprelogist

Valley of the Kings

After reading the article about Egyvpt and the new
discoveried, | tind that no matter what time we live
in, we will always celebrate: fife, love, and denth, just
as the ancient kgyptians did.

LEMCLAR NTCHOLSONS
Evarirvrdle, il

While the neéver ending archaeological findings in
the Valley of the Kings tontinue o amaze and fasci-
nate many, the removal of human remains from
their ancient resting-places s very troubling to nic.
Why not Jeave the ancient rovals alone and allow
them to rest in peace forever? How would people
react if | started digging at Ariington Natonal
Cemetery and Westminster Abbey and other sacred
resting - places that we in the West hold so dear?

ED BROWNE
Hidinrphuar, Washeugen

| am puzzled by the table of the New Kingdom
pharaohs that sppesrs on page 17. It would seem
that Thutmasis 111 (147926 nc ) and Hatshepsut
(1479-58 n.c.) shared the throne of Egvpt during all
of Hatshepsut's reign,

CHARLES VATLLANCOL I
Ehioefeee i (e e

Hutshepsut was clearly very powerful, as ey magnif
cert teenple oststade the Valley of the Kings indicares,
but the hissoric record shows that wonsen weren't
wsnally accepred as pharaois. She probably ruled asa
co-regent with Thutmases [, her nephew amd step-
son, wntl her death or until he was old enengh 1o
cissume full conprol or wrest iF avway from Rer.

A New Day for Romania

The caption on page 49 of your excellent article
d¥s, "Thuug]] communist authonties did not ban
religion, they resiricted worship, sometimes perse-
cuting believers.” In actuality, churches were closed
and only priests and pastors who parroted the
commumnist theology were allowed to mimster.
Those who declined or spoke of a heavenly ruler
were cruelly imprisoned. The authorities did their
utmaost to eliminate any competing svstem of ethics.

JOHN M. HALVBNER

it Afrrivscirli

Hungarians have inhabited Transylvania for over a
thoosand years, and many ol its towns were built at
the behest of the Hungarian kings. When Transyl-
vania became part of Romania after World War 1,
nané of the towns af any significance had 2 Roma-
mian mudjority. This explains why the Hungaran
character s sp indelibly stamped on Transylvania,

CSARA K, FOLTAN]
Larhervilie, Maridand

Street children are o reality in Romanta, but so are
the Romanian students who consistently win gold
medals in international contests in math, compuler
science, physics, and chemistry, Their achievements
are remarkable for such o small country,
LAWRENCE DAFINESOL
Tarprna, Cleturi
| was saddened to rend about the drab apart-
ment blocks and coal shafis of my Transylvanian
homelown, Petrosand, 1t was not abways like that,
Whin | left 30 vears ago, there was & pleasant main
street, and three mountain peaks stood as sentineds
abowve the landscape. The miners” "colony” occupicd
the lower town, with middle-class housing wcked
AMOong the town's half |;|r1.rr,'ri_ churches, hpparenﬂ':.'
Ceanseily hiasl st of it razed, ans.ing 1 town of
30,0 people virtually unrecognizable.

ANMDIEEW HOFEFM AN
bWpimmisunn Darae

Greenland Sharks

From 1976 through 1978 and also in 1983 | was sta.
tioned at the Black Angel Mine (now closed] in
Greenland, near the village of Umanag. Poring one
of these stays | heard o story thit may classify the
Crreenland shark as man-eating.

A coaple of Greenlanders set off in a small boat,
and 4 storm blew up. They were never seen again.
Some time afterward a Greenland shark was caughr,
and m its stomach was tound clothing identified as
belonging tw one of the lost men. Constdering the
frigid water, it appears likely that the man drowned
prior to being caten,

MATS A, HETMERSSON
Surrrs Hritoe £ olamiirag

The Greenland shark, Tike all others of its kin, was
shaped by the ages for survival and ethciency. |
believe the sermilunate tail and caudal keel evolved
tor speed. This is further supported by the stomach
contents of captun:d Greenlands: seals, 1.quj+:l, and
salmaon. Tt is possible that in all instances these were
carrion itemns, but unlikely,

SOOTT RILEY
A, (3earghd

Vermont: Suite of Seasons

Edward Hoagland fashioned a “poetry of words™
| waps unable to put down until 1 had read it over
ancd over again. Thank vou Edward Hoagland, and,
of course, Michael Yamashita for exquisite photo-
graphs of the Northeast Kingdom,

FRANE WAL WARMER
Tovmatn, LWidistne

MATIONAL GEOLGRAPHIC, TANUARY 1900
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While the empress fattered her own ego by pre
tending 1o be a child of the Enlightenment, she did
little 1o bring real reform w her impoverished
nation. When a young intellectual named A. N.
Rudischev published the book Jowney framn Ar
Fetersburg o Moscow, in which he vividly deseribed
the poverty of the countryside and the corruption
of the regime, Cathenpoe responded by condemning
the author 1o death, although the sentence was com
mmnted to ten vears i exale in Sibéria.
TOM PIPRCE

Femrariss f[fimms

Borneo's White Mountain

| commend swthor Donovan Webster for express-
g the dangers and fears that he had while on the
assignment. Too often people think spelunking is an
casy task,

PAMELA I3 LETGHTOMN
Hoesom, Texn

The article consistently dwelled on the hardships
and dangers of spelunking, while only briefly men-
uommg 4 - broad, multidisciplinary survey of Jife)
The expedition, eyen if resulting in protected status
for Gunung Buds, will probably do little for the
mountain, given that the economic crisis in the
L= A necessitates LESTIIE o | sources of revenue, even
f this jeopardizes national purks

MILES COILAM AN

Cemeord, Slimanc e

Geographica

| am quite familiar with "Elmbuarst | 1373, the most
ethnically diverse #ip code in the United States,”
having taught in one of the community’s schaols for
the past 24 vears. Not too many vears ago the heart
of Elmhurst, where my schoal 15 located, consisted
ol stately homes and broad vistas, Today's Elmburst
consists mainly of tall apartment blocks, The one
characteristic | have noticed unchanged is how har-
momogsiy the Havors of such a diverse commmunity
blend. It would be difhicult 1o mmagime a more con
pen urban community anywhere.

THIMAS STRACZYNSK]
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Letters for Fortimn dhould be sent 10 Natiorial Crengrariic
aaganing, Hox 988K Wigheton, D00, J0K-B198,
ey firx fo AL-S28-F400, or Vi the Tatereed b migsforuin
rrationgiyeograp e o, Include rame, adidress, amd day=
teeeee feteplione Latters miay e edited for clarny and spove

Features, maps; questions, con-
jm tests. Join the rest of the Ceo-

graphic family in an electronic
acdventore, Shop the NGS S1ore.
Visit our Waorld Wide Web site
At W mattonalgeagraphic.com,
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LONG HEFORE 1 BECAME PRESIDENT of the

National Geographic Sodety, | counted myvsell
among the millions of readers who are consis-
tently moved by the artist's eve and technica
gemius of the Society's photographers. Recently

my son Kennv and 1 had the pleasure ol accompa-
nying photoournalist Chns [ohns on assigmment
in Botswana for two articles you Il see later this
vear, and [ came away more impressed than ever

Through his painstaking work, Lnrs s mag-
nificently documenting the delicate balance
hetween preserving one of the wordd's last great
wild places and meeting the needs of the people
who live off that land.

From time to time [ will report the Society's
rctivities to vou, our mempers. For more than a
hundred years the mission of the Socety has been
‘the incredse and difhusion of geographic knowi-
edge,” and 1n the past |2 months we have taxen
s0me glant steps N ensuring that the work of
cading photographers, writers, and research
grantess will reacn more people than ever betore.,

As of the end of 1998 we had launched local
language editions of NaTioNAL GEOGRAPHI
magazine In Japan, Spain, Latin Amernica, [t

baracl, amid Lireece (i Mvatiorial et --_.'_r.||1|'|-

cable channel s beamed by satelbite 1o almost 30

muilion homes overseas. e Socety s new BExpe-
ditions Cowncil is SPOMSOTInE exploration projects
ranging from the heights of the Andes 1o the
depihs ol the oceans. And not a day goes by thal
I dom't recetve a letter Trorn o teacher on & II'||..-|".I|
thanking us lor our recent giveaway of §.28,000
wirkd miaps to ¢lementary, rmcldle, and |1|',',!1
schipols woross the Unnted States and Canadia
There's more o comee, of course. This SRINg
we will publish a mayor new magazine, Natiomnal
Ureograpine Advernfure. We expéct to lounch
.||'|-._|':}'|:_'r |||-. .'-.|-E IMpELage l.':|i"|'l| 'Rl M ATTON AT
Ceoarardie aboul the same time and severa
others m the near future, [t 15 also myv hope
that we will soon be able to bring the National
Leographic Channel o andienoes throughout
NWoerth and South Amenica.

Because of our members support, we are
E.;.Lrn':l':;!'_ more abowl o world, olr emiverse, and
ourselves, Your Saciety i commuitted o brngimng

VOL LAl mMIoTTIE bicn a8 N one e18e Can
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f
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Black-taced Ernunhll'l Phetaleg wrmerr) Sime: Helphe, - M cm Welght: Approm, 13 kg Habitat: Exuarios, st
ssarsses, Hdal tats and cosstal areas in North and Seith koted, Talwian, Chand, Macas, Japan and Vietnam

Sairwiving mumber Exbimated st 417

Plsotogragshe=t by Lin Beny Ch

WILDLIFE AS CANON SEES IT

Bluck-faced spoonbills forage in Taiwan’s
Tseng-wen Estury, using rhyvthmic side-to-
side sweeps of their broad open hills 10 snatch
smill fish and crustaceans. Over half the
world’s population of these waterbirds gathers
at this single location i winter, The only
known breeding colonies are off the coast of
North Korea, where just 35 purs nest on the
sheer chifts of u few small rocky islands.

d iV bivwe Camoonlir

Frorar img o e -t -t Emiesad Dt Siafwilizer
cirmd S i vl st eera il el ||'|' it e,

e s VRTRA T T e I|.|||Jr'| r'l“' ‘WA

ety T cifieannieies off o peohal isanpiing

Scientists are tracking the hirds by satellite
to locate other nesting sites and identify
migrabion stopovers. Protection of wetlands
is critical to saving the black-faced spoonbill
from extinction. As a glohal corporation
committed o social and environmental
concems, we join in worldwide efforts 10
promote gréater awareness of endangered
species for the benefit of future generations,
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Your Monday morning commute just got more interesting.
Follinw explorers ke Peary, Goodall andd Ballard an the most momentous expecditions
af the 20th century, You'll hear the actual voices of these legendary travelers and

share their defining moments. Listen to Geographic Century, part of the Radio

Expeditions seres, aanng Mondarnys G National Pubilic Bac 5" |"."rl"ll".":'.'|"l';F Echitrar with

Bob Edwards. Visit wenwy, npr.org for a listimg of NPR™ stations. And enjoy your trip

Geographic Century premieres lanuary 4th
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TO UNLOCK THE SECRETS OF
THE OCEAN, DR. ROBERT BALLARD
USES THE MOST SOPHISTICATED
UNDERWATER EQUIPMENT.

INCLUDING HIS
ROLEX SUBMARINER.

Tallest fnuclear 5
B team pof scientists &g Oy
. Hobeaert Ballardg i FhHi
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Expand your universe with the
rmlutmnary Meade ETX' Telescope

Observe land, sea or sky in stunning high-
resolution detail with the world’s

best-selling modern telescope.

Explore hidden comers of the universe with
the Meade ETX., As .'j'.li‘__p o= '.ﬁ"."r;:n::“':lr
reported, "~ Jiw Caoins Divesion tn Sarnrns
rIRg Il[l'l-iflfl_lﬁlﬂ'lll imtn viene, .t could e erery
wisp of velves an the untlers of & deer 50 feer
anay...the BTX (i) an idead all-purpose

trlescope for anyone wanting v mipect eagle

ar 00 yarels or shars at 100 Gghe-pears. . 2

comipact, poriable relescope with first-clas
gpticy. © The Meade ETX: there's no odher vele-
soope like i in the world

See 1t now ot over 1000 Meade dealer locations in the USA,

and Canada, i::u|1::!ir‘|.g

3 =
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One trip. Done wnnders
1-800-251-1212 1-800-2-WONDER

Call 1-800-62-MEADE for a free copy of Mesde Telescope Canalog #1208 or hw other dealer locstnons aear you

lelewcope: $575; shown with opesonal camera adapeer. Other premium-quadity Meade relescopes from $100 comp lere "l-lf..1-|5-|
Imserumnenes Corp,, 6001 Oak Canyon, Ioane, CA 92620, FAX: (%479 451- 1460, weww.mesde.com

EPILEPSY
FOUNDATION

4351 GARDEN CITY DEIVE

LANDOVER, MDD 20785
-BO0-EFA-1000 = www, elfo, org
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Midshipman Fish: Noisy Suitors
and Lurking Loners
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tied surmmer sorme mileys budld rocky nests and
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n e surtace—ihat attracts (emaeales, " 10s ke the
hantimst of monks, savs Andrew Bass, a4 Camell

LiIniversity professor studving how the male’s bram his mate, Flinking the couple are two member
perals its boddy o o and how the femmale s bram the second chass—smaller hish called sneakcr males.
receives and imterprets these messages. | hese loners do not oarm and badd no nests Dt
¥ " 3 e # . i 1 N = . : 1 i3
But there are Two separate classes of mdshap- urtively imvade thase of the arper ma addding
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Tough Little Birds

Hawaii'’s honeycreepers once numbered more
than 55 species but have been reduced to 23,
in part by avian malaria (see “Hawaii's Van-
ishing Species,” September 1995). But one

group of honeycreepers called ‘armmakiln has
shown remarkable resistance to the disease
Researchers are testing the ‘amakihi species
to see if they carry a proteciive gene that may
offer hope for other honeycreepers.
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“When we see land as a conmmmumity
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use it with love and respect.’

Aldo Leopold
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For the Birds

Photographing ravens can
get you into trouble, Michael
Quinton learned. Not only
did he get his snowmobile
stuck trying to find the birds
iright), but he also got
blamed for their mischief.
One winged bandit, caught
on flm raiding a snow-

miobile’s storage bin (pages
112-13), Hew off when the
owner returned. “And there
| was, trash all over, looking
suspicious, says Michael.




Preparing for Popocatépetl
to Blow Its Top

B Many thousands of
people in Mexico live
the danger zone around the

active volcano Popocatepetl.

When it erupts, falling ash
and rocks, as well as mud-
flows, could pose lethal

hazards. Bat the mountaimn

offers people reasons 1o stay.

What are they?

B In the landscape model
on page 125, mudflows are
pouring down in which
general compass directiont
{Mote where north is.)

B When Popocatépetl
crupts, the heat it generates
could melt snow and ice
on the mountaimntop. How
can there be snow and ice
) a FvFyL I'l'[.'li[! dat a [I'l.llp'i:l.:ill
latitude?

B Being prepared means
practicing for ¢vacuation.
Airlines always alert pas-
sengers to the locations of
exits from airplanes. Do
vou know all the exits from
your home and school?

A Mexican soldier (above)
ayes Popocatépet], which is
also monitorad with scien-
tific instruments. In a near-
by village, a school wall
shows evacuation routes.
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There are many

more volcanoes

to learn about. No matter what planet you're on.
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