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From the Editor

FOLE MUSIC! remarked legendary bluesman Big Bill Brooney. “] don'i
ow no other kind but folk music. Did vou ever hear a horse sing i1?
CMcourse e bad it right. Muosie s aboot people, about culture, aboul
istory, s natural a subect lor NatioNAL CrEOGRA PRI |.',:_'.|||_|.|.|g'.
or dinosaurs, But you can pamt a cutaway of a pyramid and assemble o

[l 5
II|_I| L. wib 'II|

i [
! rys '-I'I..rlll: oy dio vio '-||!._.- Il WIOTTLS ||||'I

Ehereal, and vot as essential, as musi
\uthor Charles E, Calib, I, searched to hind the right APPrOaCh 1o
Larticie about Afrncan-Amencan music. First he considerad jaze, then
-I'II-'IE!I'.'Ii'-ll".'I | I S ArmMsiroDa, n ”' | |l|l|-'.:_"|i- .j|-| '|||, i|i|||_--h_l',;
ruciile of Afmcan-American music, and how it evolved as blacks migrated
north from the Mississippi Delta
| he sonegs themselves are stories.” savs Colbl 'hiev dasw vt th
people and their histon
His heartlelt ode 1o the bluesman—and William Albert Allard's sonlful
photographs rangmg from the glitter of Beale Street in Memphis to bl
nutster B, B King plaving in Pickens, Mississippi {above ) —conveys the

! e = . =y I . é I L
sOTTOW, tie tm ph, and the beauty that are the blae

J ey _-_.-'" _ .-"'"-r".lt‘.-"";f‘



By PETER BENCHLEY










| 1
=

# .-I_:t'_- 'I'_"._'_._ u:ﬂfl-{"i-‘,t__lht_t_;_il i

]
I._:J
‘wih :'\..‘.

e s
g bt

i i

--ﬁ.-_'J ":-"-:: oy
l-f '_







i of the
it SO0t AdTicric
a4 hsh

Moy e thar a pistil,

i-'I II“I I'l:ll" I.-I:." I|'-."

nl Pl
SALARRLTN [

s rubv red Hi
Ill IOy Tty 11

\ | AT RS ]
!!'I Il"_: 1i ||'|';_|-.._-_I|||.|||..

Lo
dudded with

1Y SPmes
s that resemlsl erariv
Froves, 1t sort of | LS, S0 il .II" s I m |'.

e lving In grubbing around in the sand eal

ng mollusks and other hapless miniature

I a 1 M - E 1
nd by shing  with the hormlike, noselike
thing. wihch y LS00y Orean ||,_|' | _|| it

.I”||I|I|I- I.lII |.-I|-| I-.Il.il_ |i'-_ Ill
L e Y il 1 Eropueng bird ves o
sland up north in the same archipelago

shightly larper than a tennis bal

1 1
upon thie backs ot ever bards

1l precks at

T arir ,r ; BB T | | :
. ehen tmes are toosh and things

I 5 i i
sl TE S0 I T I ..|| £ || S CHEs QOym |||!|

=
1 i
lo Dreak thom open Lo gt ol the savory con
| !

i ] ] I i ¥ i 1 i

L 15 4 I 10 YU Go ol wanl

i [ by 15 W Creospiza difficil
| prefer its nickname, for nover, not even in

Y most disturbed dreams, had | imagined
thitt there exists in the world such a thing
the “vampire linch

Rl '.|'!!|'.- ‘il thies island Fe* T
[ody, and [ was able to swim in companmy witl
1 superlizar

i |
midable armor and malev

vhen the makers of the lates

1 -
L |I I|.| ||| s I' I4 } -|||I IlII ii':.l|||-'|i'|_
Fi i | ki n | [ B 1
I i | 1 II]: I. I I'I ||||I"| | I|I| III:
\ . i
I'.-'_l.l LERER TRILGATICT | o |||'I!'||||| | ] =1
echmically, the lizard 15 an 1guana world
LR 1l 1 I- I!.I II N ! TH il |;--|.
—_— |
Al rakes 1 super in the ki lom of hzard
1 1
1 | |I | 1:1 i i RN LTI i
Ve al | 1Ll | i 1411 1 N7 il il i1
| [ | || el L il I.ll'I 11 Liy % i || ! |._| 1
e | urning | i the Galioapn
I III N = ] 1 i i i 1 I
Phan Charles Darwm did bot s amazed T80
P @rcat nat [ anlys 10 |

FATH 0 8 el
EIEAT NP |
thrs frved il werll
i 'I."l-':| H ST
af Jifet ookl fone Saeinil
- Fessic e Ee diried
f the firpmetiraind
LA | _'.'!|:" T
NrlFIsm "!||I'. i .I".'II
Frers Remocnn suil
vk T i Liki
I hi i Shedd Wb i
development sl

i FLWLH FrTid Il [ |
1
Froea=ii R ' - n—
Vi AT i
i L Le i 'l |
! LANC |
d 1 1
il ! S T FIA
1 Tl i I.
Iy 1 | I K5 d
i i FRd I|| 1L
1k L7 REE A | I 11 sl

15 1nsigmbcant. I 13 laree slands. 6 <mall
mlands, 42 1slets, and innumerable rocl

i-ll"'|l--.!'lll":|'l.__'|||| RAERLIBT 5 ke _I- Y D)

wystem and a nataral laboratory

powever, it s hageh on the st of the most

L POTTant on the planet. Clver the past 150

veilrs 1l has contributed incalculably to o

Lid -'|.I'-i.-||lf|".'| | OUT ONEIns our essience

ined our disstimy



|I|"l||:|'-'.. 'l-.III'_Il.r |'= .i-'.l:llll "|||1'. I '!IIIII:I 'Il

bt a few months of each vear, hundreds of
lerrestruyd plant and animal species have de
veloped and flounshed m the Galdpagos, and
Because of the islands solation from not only
the muinland but also the traditional lanes of
martime commerce, these species have been
able to adapt and evolve in pristine nature
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THE GALAPAGOS ISLANDS

IN SPECTACULAR SECLUSION

I
some 600 miles off the coast SN o R st
of Ecuador, this volcanic 4 ;?E':”mm r=
archipelago poked above the 4 ¢
Pacific Ocean less than five ~ faldpagos .4
million years ago—just a ECUAbEm) y ARERICA
heartbeat in geologic time, i
Today the Galdpagos are | "
howmie te maore than 5,000 :
different species, a level of ,
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biodiversity nourished by
a wide variety of habitats.
“I never dreamed,” wrore
Darwin, “that islands . .

{ Bireclho |

most of them in sight of
each other, formed of pre-
cisely the same rocks . . .
would have been differently
tenanted.” But they were,
and they still are.

Cerrad Isabela

Pacifie Ocean



Canal de Marchena

ONE 5PECIES BRANCHING
ot to become many—
bialogists call the process
adaptive radiation, and it
was among Darwin's most
revolutionary insights. He
based his theory in part on
observations of the islands'
13 species of finch, each
with a different beak
suited to a different food.
The large ground finch,
for example, uses its stout
beak to crack and eat hard
seeds; the cactus finch
probes cactus flowers with

its long pointed beak.

What would Darwin have
made of the rare Galdpagos
hybrid above—probably
part mangrove finch, part
ground finch—which rep-
resents a step in the opposite
direction from speciation?
Biologists are just starting to
study the role of such hybrids
int evolutionary change.







on the surface to bask in the warm evening.
For fecundity, diversity, and sheer fascination
| have seen no place like it on the globe,

The Galapagos have been designated a
World Heritage site by UNESCO; the islands
area nationul park, and the sea around them
15 a maring reserve. But somewhat like an old
soldier rich in medals but poor in pension,
this precious natural treasure is suffering and
in danger.

stressed by the combined pressures of pol-
incs, overcrowding, economics, and, most
recently, catastrophic weather, the World
Heritage site has come close to being declared
otfwlly endangered. To help combat these
pressures, the government of Fouador passed
the Special Law for the Galdpagos in 1998, It
PPUES FERTHCTIOnS on ummigration, increases
the percentage of tourtst revenue going to
the national park, expands the limits of the
muarine reserve around the jslands, and regu-
lates the transport of introduced species. Still,
the papulations of several species are dimin-
ishing with alarming speed—hshed out in
muany cases, gobbled up in others,

On the sland of Santago, for example,
teral pigs—introduced in the 19th century
by marimers so that they could have pork
chops—have grown in number and appetite,
and they now eat many of the cgges and hotch-
tings ol the resident green sea turtles. On
some islands the wartles” survival rate has
declined dramarically.

Sharks, which T recall as almost frighten-
mgly abundant on my first visit in 1987, are
now scarce throughour the islands, affected
by Ll Nifio and humans alike. Gone are the
clouds of hammerheads that would block the
sun from a diver looking up from the bottom;
pone too are the schools of robust and inguis-
itive Caldpagos sharks that pursued my
white-bladed swimy fins 1o the surface and
propelled me mto a Zodiac in the forbiddimg
shadow of Roca Redonda. Some sharks have
fallen victim to long-liners, modern fishing
machines that set heavy lines with many
hooks scross as much as 80 miles of open
ovean, killing indiscriminately anything suck-
cred into taking o bait, Others have been, guite
literally, immed to death—caught by hish-
ermen who slice off their fins for the soup
markets of Asia and toss the living animals
back into the sea to die
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Seil cucumbers—Ilumpy, sluglike animals—
graze the sea bottom, processing and aerating
its sediments, In 1992, one prize species was
"discovered” in the Galipagos by Asian
entreprencurs, who offered a rich price per
animal. A hishing frenzy ensued. Fishermen
flocked from the mainland, illegally camping
and curing sea cucumbers in national park-
lands on uninhabited islands. Government
limits succeeded only in provoking violence,
Conservationsts were threatened. In 1997 4
Galapagos park warden was shot by poachers.
And in retaliation against restrictions, vig:
tlante fishermen butchered several score of
the magnmificent tortoises on Isabels Island,
sevmie of which had been crawling in the high
meadows since well back into the reign of
Queen Victoria.

NY OF THOSE TORTOISES might conceiy-
alily have been the one on whose
back Charles Iarwin rode when hic
visited the Galdpagos in 1835, Diar-

win spent iive weeks in the slands, observing
and collecting, and then embarked on the last
vear of his five-year vovage aboard the Beagle.

Although 24 years would pass before
Darwin published On the Origin of Species by
Means of Natural Selection, the material he
gathered from the Galapagos was critical to
his treatise. As he noted earlier in The Viyage
of the Beagle, "both in space and time we seem
to be brought somewhat near 1o that great
lact—that mystery of mysteries —the first
appenrance of new beings on this earth.”

Darwin was certainty not the firs) European
to vistl the archipelago, and Enropeans were
not the first humans. Archacologists have
found possible evidence of visits 600 years
ago by pre-Columbian voyagers. The first
recorded visit wis accidental, brief, and not at
all encouraging. In 1535 Tomds de Berlanga,
Rishop of Paniama, was on his way to Peru
when he was blown far westward, On sighting
the islands he wrote: "It looked as though God
had cavsed it to rain stones.” Not exactly a
ringing endorsement for the tourist bro-
chures. Later Spanish voyagers would dub
these islands galdpages, an old Spanish wiord
for o particular kind of saddle that the tor-
tonses were aid 1o resemble

Ini the first decades of the 20th century a
lew daring businessmen launched ventures

13



__..A WORLD AWAY FROM THEIR COUSINS in Antarctica, Galdpagos
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‘PEHEIHIHIS are the {H;ill'_y penguins to live and breed as far north as
the Equator. The cold waters around Fernandina Island supply

the fish these penguins need to survive.







that failed in the hot and hostile terrain, and

a few Europeans moved to the settlement of
Puerto Avora on Santa Cruz Island. Some, like
the Angermeyer famaly from Germany, com
hined a distaste for the Nazis with & desire for
a Robinson Crusoe kimd of life.

Then, in the late 1960s, Galipagos tourism
was born, and with it came the modern world,
with all its promise and all its problems.
Money flowed in, but so did pollation, cor-
ruption, resentment, and crime,

“We never used to lock our doors,” a man
selling T-shirts advertised as “endemic souve-
nirs” told me one day. "Now we buy guard
dogs and string up barbed wire,”

Even organized prostitution has arrived. A
merchant in Puerto Ayora, evidently amused
by my wretched Spanish, directed me not to
the hoted | sought but to a brothel a few miles
out of town.

HERE IS ONLY ONE WAY Lo see the

Galipagos—Dby licensed boat wath

licensed guide, for though the law

acknowledges small settlerents on
four islands, 97 percent of the land area is
restricted park,

In all, aboutr 80 hoats are licensed 1o carry
tourists. A few take half a dozen scuba divers;
a few carry a maximum of a hundred hikers.
birders, and snorkelers,

In 1997, some 63,000 tourists paid the park
entry fee (as much as 80 American daollars).
Even though a greater percentage of these
entry fees now stays in the Galipagos, iigures
can be misleading.

"Some owners sit in Quito and let their
boats carn cash for them,” | was told by Fiddi
Angermeyer, the tall, slim, angular owner of
the vessel | chartered on my last trip.“They
don't live here, educate their kids here, or
get sick here. If they did, you can bet we'd
have better schools and better health care
than we do.”

Still, conditions overall are far better in
Galdpagos Province than anywhere ¢lse in
Ecuador—there is less unemployment and
higher per capita mmcome—which has lent
credibility 1o what is called the "golden aura”
of the Galdpagos. Over the past few years the
image of the archipelago in the eyes of main-
landers has reversed: From being seen as a
place not fit 1o live, it has been transformed

15

into a string of fantasy 1slands where no one 13
poor and jobs grow on trees. The consequence
of the altered perception has been massive
migration from the mainland.

I 1960 the population of the provinoe was
2,000; by 1996 it had risen to at least 14,0040,
half of whom live in and around Puerto Ayora.
Mare people, of course, have pushed the
demand for evervthing from food and water to
municipal services to, and often beyond, the
breaking point. During one blinding, deafen-
ing frog-strangler of a rainstorm | sat in an
open-air restaurant on San Cristdbal and
walched as the streets ran like rivers and the
sewers overflowed, clouding the harbor with
raw waste. When the rain stopped, the lava
rocks along the shore were caparisoned with
garbage and coated with foul-smelling slime.

The two strongest magnets lor immigration
are the tourist and hshing industries. At one
end of the spectrum are young men like Fer-
nando Ortiz—educated, articulate, concerned,
and active. A native of the Guayaquil region
on the mainland, Fernando has been a certi-
fied guide and dive master in the Galipagos
for nine years, and he has witnessed a precipi-
tous decline in several animal species,

He is careful, however, to be fair in assign-
ing blame.

“In my country we are quick to make scape-
goats of the Japanese,” he said. " Remember, it's
Ecuadorian fishermen who are working with
Japanese fishing companies. They calch the
fish illegally and run them offshore to where
the Japanese factory ships are waiting,

“On the other hand, we are a developing
country. Many of our people can put no food
on their table, no roof over their head. And
the world has the gall 1o ask them to sacrifice
more because some bureaucrats declare Gald-
pagos to be a World Heritage site? Please. ... 7

At the palar oppasite from Fernando is the
traditional fisherman | met one ramny atter-
noon in a hardware store in Puerto Ayora. He
had come from the mainland coastal fishing
town of Manta, lured by the "golden aura.”
Elderly, uneducated, and poor, he had quickly
been disillusioned by reality,

Becavse of uncontrolled poaching has catch
was down; because of unrestrnicted competi-
tion the price he was getting for his catch was
down. Yet the prices he was paying here in the
hardware store were up—up 100 pércent, in
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fact, in the previous nine months. He did not
know how long he would be able to stick it
out. He missed his tamaly, but he coukd not
bring them out to the Galdpagos; his wife and
daughter earned more as chambermatds on
the mainland than he did as a fisherman.

I felt that e felt the times were out of joint;
he had become flotsam in the wake of wha
prople called progress,

T was BY cHanc that my second visit 1o
the Galipagos coincided with the peak
of the terrible 1997-98 El Nino; it was
by design that | timed my last visit to

coincide with El Nifo'send.

The differences between what 1 saw in
December 1997 and May- June 1998 were
striking, poignant, and sad.

Gerard Wellington, a biologist and corals
specinlist from the University ol Houston,
told me why El Nifios are particularly worri-
some in the Galdpagos, " Organisms accus-
womed to living in cool-water environments
are extremely vulnerable t temperature
swings," he said. "A difference of ten degrees
Fahrenheit in water temperature can be cata
clysmic. Most fish live in a very narrow range,
and when the water warms up, they leave.
Usually they go so deep in search of cooler
walter that the animals that feed on them cant
reach them. Sea lons and boobies dive, sure,
but there's a limmit. If vou burn up more cal-
ories looking for food than vou consuame
cating it, you starve, simple as that.”

The archipelage straddles the Equator, so
there are no vast seasonal changes. But the
mcandering currents do produce cool- and
warm-water seasons, and there are raimy
months that follow dry, especially in an El
Nino vear,

December is often a dry manth, but in
December 1997 some Galdpagos islands
received 12 inches of rmin—much of an entire
normal vear’s rainfall, Several islands looked
uttustally verdint, and there was talk that the
13 endemic species of finch were already
hreeding with extraordinary zeal. Sull, there
was no hard evidenie of impending doom.

When Jerry Wellington and [ visited the
small, arid rock called Baltra, for instance, we
were greeted by a gaudy display of nature in
full and nonchalant flower.

(Om one of the island's two docks, Ecuadonan
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soldiers awaiting transport to their base or to
the nearby airport sat at tables shaded from
the fierce midday sun. Sharing their shade, like
friends come to bid them adicu, were groaps
of sea lions. Adults lolled on the concrete,
secasionally emitting a lagy bark or a languid
maan; pups waddled beneath the mbles, smil-
ing trousers and vapping at lizards.

In the water a profusion of pelicans preened
and scratchied and shook and probed the shal-
Jows for edible tidhits.

Boobies and frigatebirds wheeled in the
sky ahove, cawing raucously, their sithouettes
reminding us of their ancestry among the
dinosaurs,

All seemied right with the world.

Jerry and | returned six months later, at
the end of May 1998, We anchored in the har-
b, as before, and rode 1o shore in the boat’s
pangt, the Feuadorian catchall for dinghies,
dories, Zodiacs, and punts. | wondered how
g the sea lion pups would be

Moments before we landed, | knew some-
thing was wrong. No flights of birds sliced
the certlean sky, No pelicans bobbed in the
wash of passing motorboats; one single sentry
crulsed sbove our wake, as il hoping our
propeller would cough up a canapé.

And when we reached the dock, there were
no sea lions sleeping in the shade or basking
i1 the sun. None, Not anywhere.

All thar remained of the tableau from last
December was the soldiers.

| was appalled; Jerry had seen it before, in
the 1982-83 El Nino, “During severe El Nifios
sea lons and boobies don’t have the resources
to feed both themsebves and their young.” he
said. “Reports are coming in to the station that
some - populiations are down by 50 percent,”

The “station” 15 the Churfes Darwin
Research Station, an underfinanced group of
dedicated scientists from many nations who
work al the only research institution in the
archipelago. [ts few unprepossessing buildings
sit on some brambly acres near the offices of
the national park service on Santa Cruz, the
big island across a small channel from Baltra.

For $22 lerry and | chartered a bus to haul
ws, our team, and our gear for the hour's trip
across the highlands to the station. T grew up
in New York City and know nothing about
things that grow in the ground, but even |
could discern the [ Conttnued o page 25
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etfect of the teeming El Nifio rains. The nor-
mally rust brown hillsides were glutted—
clotted, practically suffocated—by prodigious
plants with gargantuan green leaves. lerry
pointed to what looked 1o me like big trees
and said they were humble plants run rior.

That evening we armived in Puerto Ayvora,
and Jerry took me to meet two old friends,
Gayle Davis-Merlen, the hardy librarian of the
station, and her hushand, Godfrey Merlen, a
British-born cetologist who is a licensed guide
in the islands and who looks like how | imag-
ine Charles Darwin maght be depicted by
Caary Larson-——a gamin face with ¢lfin eyes, all
surrounded by a corona of untamed hair,

Gayle and Godfrey live at the end of a tun
nel of jungle off the main road between the
town and the Darwin station. The house had
been booby-proofed—Hoors and furniture
covered with newspapers—for a houseguest:
a female blue-footed booby named Boobling,
which Godfrey and Gayle were nursing back
to health trom the brink of starvation.

Boabling was a handsome bird of steely eve
and, according to Gavle, rigorous standards.
“She demands her food at mealtimes,” Gayle
said, “and she condescends to show os affec-
tion now and again.” As if on cue, the sedate
booby rubbed her beak against Gavle's hand.

I asked if they thought Boobling would sur-
vive when the time came to put her back in
the wild. "We do,” said Godfrey. “Now that El
Nino 15 ending, as cold water returns the fish
will come back. She'll be able 1o find food.”

But was El Nifio ending? Jerry had heard
recently that water temperatures of 86° F were
still being recorded. | remembered seeing
maore than 50 dead marine iguanas on one
beach, all starved 10 death,

The warm water, Jerry éxplained, stunis
the growth of the algee the iguanas feed on.
They consume other algae and have even
been known to cat lawn grass, “but their
digestive system doesn't have the enzymics
to deal wath them. Sometimies they're bloated
as they starve.”

Godirey agreed. "Someone said to me the
other day that the iguanas looked good. | said,
You're secing the survivors. These are the
omes with that extra little bit of genenic what-
nol that has allowed them to survive”

It occurred 1o me that what Godfrey was
describing, what we were seeing every day, was

GALAPAGOS. PARADISE IN FERIL

the crucial core of Darwin's premise: natural
selection.

The next morning Jerry and | boarded
Fiddi Angermevers Samba, a comfortable 78-
foot motor sailer, As the crew readied the boat
for our journey to the western islands, we
leaned on the stern railing and gazed idly back
at Puerto Ayora.

Suddenly and simultanenusly we saw an
astonishing vision: Swimmng with grim
determination directly toward our boat, cross-
ing two or three hundred yards of open water,
completely exposed and vulnerable to sharks
or other big predators, propelling its green-
bliack body onward with thrusts of its mighty
tail, was a marine iguana.

When it reached the stern of the boat, the
iguana disappeared beneath the surface. After
perhaps 30 seconds it reappeared, snatched
i couple of breaths, and went below again,
Another minute passed, and then it popped
out from under the boat, used its sharp claws
lo climb onto the Zodiac tied alongside, and
sprawled on the hot fabric,

"D you realize what we're séeing?” Jerry
sard. Tis face radiated the exciterment of
epiphany. “Pure El Nifio behavior. That iguana
swam all the way out here to eat the algac or
whatever the vegetation is that's growing on
the boat’s bottom, This 15 yet another example
of sarvival of the fittest.’ The strongest of
these amimads will survive because of their
tenacity.

ROM SANTA CRUZ we satled overnight
tov a spot | remembered fondly: Punta
Espinosa on Fernandina Island, which
15 said to be the only sizable Pacific
(r¢ean ixland that has remained almost
entirely free of introduced species. This state
af purity is jeopardized whenever anything
floats ashore or anvone sets oot on land,

Before we disembarked, our guide, Jona-
than Crreen, a British expat trained in geology,
had us wash our shoes to rid them of any alien
seed or other communicable material.

When I was here in 1987, Punta Espinosa
struck me as a natural theme park dedicated
to the glories of the Galipagos. Everything
wis here, and in numbers too thick 1o count:
sea hons, boobies, ipuanas, and, most memo-
rable, little Galipagos penpuins, the most
northern penguins in the world, which zipped
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around us underwater with speed, grace, and
pinpaint precision.

Now, as we followed the path across the lava
rocks, | noticed that everything was still here
but with a difference: Everything was dead.

Carcasses wére everywhere—sea lions,
ipuanas, birds—rotting where they fell. Punta
Espinasa’s resident population of sea lions had
been reduced from several score 1o, . owell, it
was impossible to be certain, but in two hours
ashore we saw ten. all adults.

Only the little lava lizards, perched trium-
phantly atop sea lion corpses, and the brilliant
red Sally Lightfoot crabs seemed to be thriving.

“And the hawks,” lemathan added, "Galiapa-
gos hawks are scavengers, and some of them
are so fat they can hardly fiy”

Underwater the effects of El Nifvo were
meire subtle but still visible 1o a trained eve.
“Alot of the filter feeders are gome,” Jerry saud.
“The tube worms. the barnacles, the clams.,
All the tiny plankion they feed on die off in
the warm water. And you'll see patches of
bleached coral, where the coral animals have
been killed by the hot water and increased
ultraviolet sunlight, But | think they'll come
hack; | can already see some colonization
taking place.”

I kinew that the sea hons would probably
bounce back quickly too, though not by any
leap of adaptation, They were simply lucky.
Their primary predators, sharks, had been
hunted 1o Jarge numbers.

EGALLY, FISHING ANYWHERE 10 the
Galapagos is restricted to the slands’
roughly 600 arresanal fishermen—
that 15, hishermen whao fish the old-

fashioned way, But Rodrigo Bustamante, the
bearded young man who heads the marine
program at the Charles Darwin Research Sta-
tion, sawd the laws and restrictions are of little
use when there 15 no money to enforce them.
There was evidence, he said, that Costa Rican
boats were active well within the boundaries
of the marine reserve.

“Sull,” he said, "things are better, At least the
conservationists and the fishermen are talk-
ing. When 1 ¢came here in "94, the ishermen
chused us with machetes and took us hostage.”

On Sunday, May 31, | witnessed a healthy
demaonstration of the ongomg dialogue. Our
boat and others returned 1o port so the crew

2

could vote in national elections, Voting is
mandatory in Ecuador, and o citizen who
neglects to vote risks losing legal privileges.
like the ability to open a bank account ar
barrow money.

Election day was a fiesta in Puerto Avora,
Placards and banners flew from buildings and
light poles: food vendors hawked spareribs
and sherbet and fried plantains: children
threw darts at ballpons in hopes of winning
tovs. And, of course, cynics prowled the
streets, A man known to one and all only as
Empanada (the word means a kind of meat-
filled turnover; an equivalent American nick-
name would be Hot Dag) confided in me that
“the lesser man will win because he is playing
to people’s ignorance. e offers empry
dreams, but he is giving every voter a bag of
rice, and they all want to believe him.”

Addressing a different level of belief, a local
dive master, Mathias Espinosa, surveved the
crowd and remarked, " There are different
religions here, and among them there is not a
single soul who believes in evolution or natu-
ral selection or any of the things that make the
Galipagos famous,”

The issues at stake in the election that day
were important to Galapagos Provinoe—
fishing rights., fishing limits, allocation of
revenues— but among voters generally there
was a sense of ennu becanse of what is known
as-a secrefo @ voces [an open secret): pervasive,
epidemic, and intractable official corruption.

I had heard from several sources—park
guides, hoteliers, and boat captains, all of
whom feared retribution if their names were
mentioned—thal some of the same military
officers charged with upholding the laws
were backroom pariners in illegal fishing
Operalions.

"Boats fish everywhere,” one guide told me.
“They pay no attention to boundaries, They
lake everything, legal or not. We see them,
we denounde them, we even videotape them.
And what happens? We are called criminals
for ... I'mserious . . . defaming them! If the
videotape is ever shown in court, whoopst—
so sorTy—its blank.”

[ called Rebecca Winchester, an otficial ol
the United States Information Agency based
i (Quitd, to-ask how serious she thought the
corruption was, "It exists,” she said, “buat 1t's
not as poportant as the two basic issues—

MATIOINAL GEOGRAFHIT, APRIL 1449y
















==

i L



veil hias been lifted. The dark, cold, rich waters

of the Galdpagos have become brilliantly clear and almost 10°F
wiarmier than when marine hiologist Gerard Wellington and |1
explored and photographed here 20 years ago. In December 1997 the
Galapagos are in the grip of a massive El Nifio, "The cold Peru and
Cromwell Currents are forced deep. The surface water heats up,
which kills the r'-'ll.';lr“!l.ll'l:'i'i and dis WM the food cha 1s beautiful—
15 u'l‘m.l'."_l.'." says Jerry. Times are ||'.L‘.=-_,”|"'r|'.’-:' for Gl HPAROS RIS,

Bravio Douniierrs last assignment for the Guoararig ook him 1o Papua New Garinea
where he photographed and wrote ot coral reefs for the January msue.
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wihiich fly under the surface SCOUITRE ol fish (left): much of then

prey has been driven to deeper, cooler waters. The local dragon, a
marine wwuarna (below ), grazes on green algae, But i warm water
the plants become stunted and overgrown by brown algae, which the
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ieuanas cannot digest. Many will due, ther stomachs bloated Liki

children of famme. The hunt goes on as a voung sea lion (followme

pages) chases a school of salema near Cousin's Rock. The fish cirele
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Pacific swells push against Darwin Island, where white salema and

thack triggerfish (above) feed beneath breaking waves, Here 20 years

ago ferry and 1 were intimdated by huge squadrons of sharks

farnmerhead and the more ATRTESTIE ( lu‘lisllr'ui_t;ui':- sharks. Now [ see
fust one hammerhead nearby. The sharks too have Been driven into
deeper waters i search of prey, and when m down te 150 feer I seq
hundreds of them far beneath my fins, disappearing into a twilight
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Travelmg lhe Blues nghway

Rooted in the Mississippi Delta, the blues

sprang from spiritual music and field hollers,



By CHARLES E. COBB, JR.  Photographs by WILLIAM ALBERT ALLARD
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spinning a cultural thread that followed the

great black migration from South to North. =






ing guiton licks disfinguished the late Luther Allison,

. \ '1: i h school tojam with I'hhhp bluesmen of
- Chietgo's West Side: “Thar, he said, "was my school -



it it e—the Blaas— o i
|
i rty, and 1l rdlsh men faced 111 @
i | ||.! i Y el TEFOVET R |
; e had I . mv grdat-era r witnld
i Ill iyl Ll |l| ] ] O ial | 1 | |". i
e Ik [T ML EREY] |'.-'| 1 ESLENT
(s DAack Betweern 1915 and 1970 more than bve mill
Pl ¢ , | N AT ns lell [rom e qdl and
| 15 SOITOW arner ol e oo, m VTR Iatio
(1100 lack booming cit n Kendrick tilest ©hd
| FadW ey gan, mvy prandrath [ I WWasnmeton
[ 3.4 it oth my mother a were horn
i I L] I i the bl Howed the heavily tra
P L N Jed path out of Mississipp to Memphis; v
3 I |ll| .,I ||': i o 1] T 1 |i|
.
&1§E 11 Hw o on o Chcagn
| JED 5 | | Liid






[ apened this place. [ty a
A1EET
Lo M YWeEele ITh '||
reine Widker—Mam
ENTVNaTY iar ot Hlﬂ' i
daueghter. For 33 yvem
sistand i | [ Yerlti
Health Agency, based i
been trving to atten
AT e 5] si1WS o]
el Wy With youn|
nakime her head [l

Fis] | i1
1
N L }ﬁl
L1h .|||

LAY T LR
CEIRLLERE
o L1

:l.:lll

o da
md green Chnstma
i

g pand with twio

PG IS Connecting

with the spa owil. The lead singer, sweal
111} I| = I i . || L. ITROERTYS FEAYE YiFl] &%
2en a one-eved wOrman <y Il ool
Y "|| cHicit II|'||.|-| TRETH S k& Lrim
Lhe danc ! [alk to m MOV
Wit LTI E 5 A1l SeE R T S 2 TH AT 1T

| B i PR A Ii I |




. Ll Il [
s T i Bai
o L
T g i
|I'__|
8 mrenbi ROEANA
b -

HEE TR

A spring shower Lo i
1 Hield in the Mississippi - THiET e
I dHE snA ‘l — .'_ -
Detley. o lertile ploce fo . gty A
i..-_ 1 1 i . h |
" § 1 LEIE = E A '|:'I | i i
coatton—and the bilves SEETA '

I'ne land preduced a Wicksburge ¢ nLARALLY
DLIAR | MRS S

I |I|"
CLTE PV —

i LITR i, T | -
greats (map). Many s E:’u.-.u. (P

L]
P D' gng

=
P
i

iained the migration of
iocks Irom he Soutn b L
nowthern cilbas Llona

whell came o ba known THE ¢ TEMNN
i | MISSISSIPP 2t Memphis
s M CHoB? Wy
- DELTA %
T i ‘4'-r_~:-||1-.

Cconnaching Mew Uriean $ Ly Bprings

oang L R |:|:.|_!I'_. LOhwEEn P
. i LAt
I _.I 4 -”.?! J I_' thie | ';EF&

|
a5

rctticon wiinescad O ress .ﬁ i "
'I'II I % I:' ql .I 1 ri'- m“ .' 'IH]—‘I .

ceition of more thar Hive Pt

Bydee T
midbiey African Amencons ' 1
ool ___:En_r-.-uutl.u_ug Wis Ba

cotton fields.

L - ] F:'_||||'

| f Ll i

 Berionia et 4

SETTH L I3 |".!-i"'l':' '.;'I'III-_I L AVOFEWEYL 1 el - — = ek

0 4 better e, to g better moms

e scene 18 0 reminder of w

|.IIII'_. : .II'-'.-.II;.III il 'I.-. |. Ll !|||.| e qil .
T let '..'i:._l'u_ ||||_ % .|| |||.|| | W2 VLIRS () il' o vl | /
- 1%

il IHI“'LI.EI (3;4‘ 1'? o F::
I

. Ll * I ' Fr
:l||l' I's 11811504 I v |||_ |II_|'I| Iill_ II.IlL.' - 1 ;
e ‘.J _.',Hrua-ﬂu'.-nn
sONES weTe sung o pace work—paounding rad oy
K|
fokaed Lies oF chi ppmg cotton with hoes (e A Afigsissiomi bl
Sdbicd g, !lll wiirk SORTE IMMoves 10 he dandce CLE : -
| i o . M=

which was once held i front and back vards, +Angols oS ||r
[hen dancing moves from the yard to the ¢ AL BOAD

LA |
uke—commercial places ' .\1 o
H » Baton Roude) e rvgtar

L year passes batore | return (o Mama Rene's i
o find a radio D] playing Chs. He's telling = "
evervone tuned in that he's broadeastine live v e i1
| I| || i ) man H‘w uﬂliiJ"E- j I_.|I|__ y
Irom the Do Drop Inn in Shelby, The crowd NPT INT A S ' F hirt

% kLR e HE WLLVES HT0HWAY



- .- 1 - - - T - = 1 - - - - -— - - - - -
LIFiESTT ] ST e Seiritucl E MCES i diea 210N IravesErs aohsl L NUrch neon |_||__ S

Aiseise b i __..l__l II TeT ”!.; -'I"l""l',' A || i | | l'-_-"l' [ri .:I.- -".:l':'f-'? i "._.I_.I.":_. =N in

i g
I Dlues ICon KODed | s

R ; { : . sl Hnse
LH I.\__II- I 1 I'|| | | TE W III I Il LIL TS I . A | A _.'I_I_ 4 I_| il S

Mama Rene sighs i|'|||:".|::_'.':||!'||'!. Foat B Wilhie Foster, lavi Hatievhen Fivirars
Vietnpies WVitnme, and Son Aot !"|.|l:.| inil
Pl & wwah Aane with extraordinary power. [he land itsell
s s Lo demand oL, In summer the [elta s a

LING vk PROPLE sHill go to places ace of sullen heat and sudden angry thunder

1 1 i [ | [ |
like the Do Drop to dance, but the blues  storms, when heaven seems o short-corcul

OesTE U mican. muoch (o them anymor and puts humans in their place. Long rows ol

[ | B ! i 4 i e 3 = 3 : .
though it animates rap and other cotion offer no reliet {rom the disornenting
. i = ] |
music nevy sten L. '-I_ 5 ITTUAEC AT e LSS, 100 Wy |.| Lol i ,l AT i
ITom ooverty and restnctionn, |||.! 0P IMans fuier 1o Cesvier Loy a4 ks poind .'.'I|| a ilf
1

11 | Vinericans I|__: .|._| | -|':|_'!|||I_'II.. 15 inl .-.|'_-|| (1t l i iI_JE._||_ Rioth _-|.||_|_-

iy T he often earthy Bvnics didno't helo eithe mavhe. Depends whether t1's Satueday mieht or

» ¥ L] [T | 1 B '-

BRlRLE I! s P SOy a1 Wil REEIN 1 LI RRERA N FERCRTTIRLY K

i [ L i I LT ™ o 13 KA i
Every time she starts to loving, she brings iy Imend Sterhing Flumpp rom VIsss
eycsight 1o the blind  had some calling the PPl poct, universily professor, and sage o

dies “devil masic. A straitlaced, nonsmaoking, ek music, remunded me that the piritual

H 1 ¥ = £ 1 - " = o | : L [

nondrinking. hvmnp-singmne choarchman hke music of the church and the worldiy music o
L '} - - - - I -

mv oot -erandfather Samuel Kendreck woul the ke wotnt are i At 1ar apa | e hirst

| w I - - - =g - - " T . 1]

11 IR =| ||"||-||'|'.'I Iul 5 |:1 k1 I [1E™ |||||I i II'-'|| !II b 5 . | III | L III'II I!I'I )

il T ol 'l:l.'lllll T | :'_l i HCE l..l .'I|| I.I ||| i Il! : .i| i Illl .II.I. I"% I1i* '-_lll I.l:':_'._ L I:.I' I-I -"l-..ll L WAL
lucky man shootine dice hiorse thats sichk, Pirn the bo'weevils away
A sy S e 1 Wues ha R callea Pat somie sobness 1n whtte foll hearts so the

|||| ! |'||;_' "Iill'-.|_|!|'| RN LEe CEVLEEAT ¥y |!I|'|I|_ 1§ L0 agks !". ||'|'|'|I'II|'







[ ™ -
T

ra_i.. ; I:.{-:"-Lfll

i -III 15 el £ -r _ .
_'- ¥ & e -I' ‘:.J- I ; J‘TI .j... =
o o i e -
'u'la' 1.I'I-'.u .'.'- a L 1



F. :.rilp-;il'_"' -

N g

e SR L e e e

N - W™ 1#& L'l'.'i I r

' - .-_- .P.I- r=-_. I‘l| .ﬁ'._‘.l- .J;l--.--. - -_- L =
Ta _.'I

u 1 ~ s -
. .:- v ; = i II_::l'E-I- =._-. el
1 _'E " - e ﬁ;fﬂ il :‘I

. i .I— ‘:'r..l- l..- a =

P S

-,

e







_omtorts of home: A “juke house” resicence
s Il | i N WS ST | TiE & |.'|.'.'L Fet |",.-J|i"|r-:I ] i
et F O weticinegla hﬁi;'.'.~|}[j

B 1 ! ] g
M T LAEY,; Lt I'-'.".:Il" i FVTTRLERS

“Yoore, 8

Mtes and church. | ask

onhirmed the tie between

!-!||||-
him about makine
sttt fron

SITITEET 10 ThEE '_|" i

-..lllll
When | came to Chrisi

| ||
chaneed the lvrics,
| eont the same voloe, same kev, bat the words

|  * 1
are diferent. Same music, same evervihing

So while | can't imagine Sam Kendrick sing

ne, I the blues was whiskey, |'d stav drunk

I|| |=|. LITH | CAT i

L Iy |-:||_ L) I :1.|-|_| Pl Keen 1

ek |:|' {1 |||-1:||

L5 A1 ._._'|_|,__.E|_|| : _l._l. :l;i-_"ll'.".! ET. MY ETEal

e st |Ll| Ii' I el e whlkl

i i il - | .
|-‘--I--!IIIII' ! .!I'.'

the most uncducated Dlack sharecropper
LWCEOEs the South im the Jute [BO0S [im Lrow
laws: tightened racial segregntion, curtaling

FrEednms :'_.I'II-.|! S O resSUil of e Lavik vWior

. g . . b -
Curfews banned blacks POy slrects alleg

itinsel, Vi 1

sIssipprs 1BY0 state constitution
.'||!1|'! | |||_||_-- (i1 '.'l'lrlll__'_ -li_lllll:
mungest daughter

| I|'||II

TEATSH |.I"' [ S0 Rendrice

my grcat-aunt Hatte, saud she coild

| Bentonia, Mississipon e, s |2
Vi TET it

clib belore a pertlormance by notive son B, B, King

Arinks

_I' |:i:|':'|:' ||'_-|_'-|.'.._l,' (51 |||‘-|-'.|: Wi r.”!':;

Ll | FAFLTNE

It remminded

her ol those bitter Mississioon davs, ™|

[ the 'V movie Roots because
i
my throat dry, and stuff kind of bols aup u
| HIIF Sad BLE

WICCH 1T LAST TRAVELED e LAéelli a4 quarter

gy, 1b s TERy

changed  al
i | ; L [r—
DEYONU TecOpmition, Tou domn
wirrkimg in the helds anymor

[
'-:Illl"' 'II.Il

» i ww
=1"1 I"I |.;|I|
11 '-II.I:'.'
1114 F
Ii I i
i

41 bhunealows and
i

replaced by a few

trailer homes for thi

farmilies of the men who

el the tractors, mechanical cotton
TS I|'||| O ITRDCMEnis il

it have replaced
or. Metal frmigation sprimklers craw
across the land like giant millipedes. Bright vel
ow crop dusters Hy everhead., spraving chemi

cals o hold

, \
sACK tnsects and weeds.,

illll-:"- | ||||l=.'.'i'.' o ||i-.l_ F1ldvs il'! Wil

rermember the old doys don't regret their pass

ne. " You mcked the white man's cotton. He
takes 1t trom vou and do what he

udee Davis Irving, 69

I WD
1 1% YW | "il_"-.,l"l"-.

e PIng luclgre 18 |"'.III:.-'."- real name




Sheer joy of performing radiates from Big Jack Johnson e
and family members in Clarksdale, Mississippi. His guitar g

wails with the omplified notes of Chicogo-style I:Iuaf.*'..' 3.4 =R 2
1T

f 7t * 35y






ashaying belore an apprecialive crowd, Lynn White beils it oul of the hwo-doy Medgor Evers

FHS e T &1 e '|..|'| BT Fick s 15 |"-."'.l' --_-~-||r'| .-.-| iy I|:_rl bIricy il Bdarbe jEnf] l|| 215 music i 1ins

nose_ From he beginning the blues and southern cooking have nuriured each other: Pertormers

I 1 R . - LA I| ]
H.l ey YO L WlS v LRI

s him | B (When white 1n helds worked by sharecropps
people addressed you by yvour hrsl name no  Foster, still performing at 77, 1s one ol a dwin
matter what your age, having judge asa hrst ||:1-{_ number of bluesmen wath the mes 1T O
FLAITIE WOlIR e WaEY RO ol &1 |||| sl Lintu !.Il'l"|=|_._r| ol SO0 K Amnan by WL -Ill".l Im I||l'
he was 18, LDy hived and worked with his  held plowing with & mule, singing, "Oh, my
father on Pramrwe Plantation just outside 1w baby pone 11 soon bé gone myself, That was
wiler, "It had maybe MK housss on it and 5 becaose he couldnt move off the plantatio
mudes, nol coumnbing ue when he gels ready, He would ask the man

"'il.l!l-.l"l'l"ll','_---II.I:I'- meant a cvcle ol end (.an FIILVi And if he say WMWY Can

less debt. Hall of what the sharecropper grew  move, he'd run off and he would sing, 'I'm

belonged to the owner outright, To purchase gonna leave you, baby, and | w b back no
.||";-|-:_'. 1F e &l -._||'_||"' 5':'_-__| -|-|!.|'.-_'|:: ||||.'__'|I 1 _1||I:||--'.'I._'|n' ,_-__.,_.,u!--_-_i---. _||'| il p
becanse a blast bred throueh the bont door Were miking in Willies small home in
went striight out the back door), the share-  Greenville. He is missing o leg and 15 legally
Crapper borrowed from the plantatbion owner  blind, but that doesn't stop him from singing
i the spring. This loan was called “furnish i bocal jukes and todring overseas.

Repavment was doe at “settle when the il 1 wias bo with the blues,” Willie savys

crop camwe n. Any money the sharecropper describing how his mother gave birth to him

mudle cami ot what was leflt over. Cften he o a cotton sack moa Delta fielkd because the
ot nothing or owed money, The plantation  plantation boss refused to give her time off
owner, ne gol the books and keeps the hg-  With no brothers ana sisters for company,
Lres LY sind, frowning. "1 vou disagree; you Foster taught himsel to play the harmonica
maove; you go to another plantation [t was 25 cents at the Rexall in Leland

| he Biues sank 11s carliest and deepest roots Fle imitated ards, trioms, and train wihstles
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experience. In 193

Honeybov™ Edwards, now 84
ound freight train with
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“Working tor a dollar a day all day was not o
me, hesand, remembering his life on a planta
tion near Lrreenwood, Mississippl

But ne

latier

drifted back home a few months

he music hadn't learned me Like hi

samd, reterring to has lack of artistry. One might

he met Big loe Williams, a well-known blues
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Tuned up and turned out, Jessie Tolbert entertains ot Lea's
Unleoded Blues in Chicago, a cily celebrated in early songs

as the lost great stop along the blues highway.
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near It Bena, Mississipp), and first went
to Memphis in 1945, Beale Street looked “like
heaven. . . . There were three movie palaces,
calés, hotels, pawnshops—I'd never seen a
pawnshop before—variety stores, and musi

clans evervwhere. All my confidence from all
those Saturdays playing all those little Delta
towns vamished-—just like that,”

A musician could play on the srreet for tips
or, with luck, in a theater or club, Both blues
and jaze blew into Memphis, reinforcing each
other. In the 19504 B. B. King helped proneer
the use of spiritual and jaze elements in the
blues. "As folks moved up and down the river,
they brought whaot they saw at each end into
song,” says Worth Long, the blues historian.

In Memphis i 1909 W, CL Handy, who had
traveled the South with his own bands since thie
1890s; wrote what is said to be the first blues
song ever published. It was inspired, he said
yvears later, by a melody he heard in 1903 while
waiting for a train in Tutwiler, Mississippi.
Handy was awakened by a man “plunking a
guitar beside me. He pressed a knite on the
strings of the guitar, The effect was unforget-
table,” The song Handy wrote, “Mr, Crump,”
was 4 campaign song for Edward H. "Boss™
Crump, the powerful mayor of Memphis,

These days on Beale Street tourists choke
the blues clubs, Fast-food carryouts and sou-
venir shops are inescapable, and the Monarch
Salowon, one of Handy's hangouts, is vacant,
The clegant Palace Theater, which gave B, B,
King and other musicians an important hoost,
has been demaolished.

A. |. Burmett, 71, was just 13 when she began
dancing at the Palace im the 19405 as one of
the "Vampin' Babies,” A tall woman, she's still
given to lithe, quick movements. “What they
are doing in Las Vegas now, we were doing
50 vears ago,” she says, talang mv hand as we
wialk down Beale. In her day it was a street of
jazz and blues, men in suits, women dressed
to kill or die for. Everyvwhere music flpated
above motion.” Decent people didn’t go to juke
oints,” she savs, expressing disdon for today's
commercial hustle.

Lake 1t or not, Beale Street tourism swells city
coffers. But A. |, dislikes the way blues instead
of juzz has become the street’s main flavor, As
we pass Handy Park, where a blues singer 15
passing a box around to tourists for coins and
bills, she snaps, “The street is nothing now.”

TRAVELING THE BLUES HIGHWAY

ROM MEMPHIS It's on to Cairo, [Hinos,
the halfway point to Chicage. As ludge
Irving had told me in Tutwiler, Cairo
was where the North began. “They had a
black curtain on the bus—white folks in
[ront, us in back, They took it down in Cairo”

Hattie Kendrick. the youngest of my great-
grandfather’s five children, moved to Cairo in
1927 al the urgmg of a cousin who'd come up
trom Mississippi In thes "oasis,” as Aunt Hattie
called Cairo, she settled into a boarding house
and began teaching in a one-room school.

I hadn't been to Cairo since | was a small
by, Then, | didn't know enough to ask my
aunt the questions [ wished to ask her now, She
died in 1989 ai age 94, but 'm grateful that
during the last ten years of her life she put her
recollections on cassetle tapes.

Like many African’ Americans toking their
first steps in the promised land, Aunt Hattie
found that life m it wasn't all that had been
promised. She was angered that bluck teachers
earned less than whites and in 1941 sued the
Board of Education 1o equalize weachers’ sal-
aries. Thurgood Marshall, who was then chief
counsel of the NAACP and would in 1967
become the first African-American justice on
the Supreme Court, took the case.

“Let me tell you a good story,” Aunt Hattie
liked to begin, when recalling the day her
case came to court, “Thurgood and this other
attorney were being called "boys” by the defense
attorney. He went on about how only a “hril-
lant sttomey’ hike the one who'd won 8 case
like this in Tennessee could win this one. Afte
he fmished, Thurgood got up and bowed to
him and thanked him, saying: 1 am that qual-
thed, brilliant attorney who handled that case.
The whole courtroom burst into laughter” The
CASE W5 WO,

In 1973 Hathie Kendrick charged that Cairo's
at-large system for electing the mayor and four
councilmen discriminated against the citys
black population. Seven years later her com.
plamt paid off—a consent decree resulted
the creation of five wards, two with a black
Ma)ority popdation.

Aunt Hattie, like her father Samuel Ken-
drick, sang no blues, though many of her tapes
are punctuated by songs she remembered from
childhood and church. Yet her life is a blues
story, not for any hurt that came her way hut
because of her determination 1o move on to

65
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Faynan wis ane source of copper for this newfound metal
inctustry; the ore mined here found 1ts way to the smefting fu
naces of seltlements in what 13 now wouthern lsrael

Whio were the people who learned to mime the ore, move 1t to
faraway villages, and make metal objects from 11F How did they

B [
live? That is what Tom Levy, an archaeologis
]

Irom the Unmersity of Califormia at San RESEARCH
_FF“:IJEET_

[sraeh, Jordanian, amd German-—are trying DUREAITTECE i
oart by
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Beersheba valley, where lertile allovial soil along streambeds
wupported rapidly increasing populations,

Wi travel as people did then. Donkeys take us through wind
g, rock-strewn vallevs and over stretches of windswept desert
vnd when we reach our destination, we will try to do what

those who came before us did with such skill: turn ¢hunks ol

blue rock imto a shimy, malleable metal.

Fraom the village of Dana (leatt] abhovel, On foot and by don
our team of archagologists Kivy wa coossed (he desan
Badouin, and journalists sands of Wadi Arabah, the
esoended into the valley rocky slopes of the Negev
to start the re-creanon of & desert, and entered the once
Copper Age joumey (map rertile Beershaba valley,
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CRAFTS FOR RiTUAL AND TRADE

apper, ivory, stonea,

and gold: These

and more were
worked by people of the
Copper Age. Avi Gopher,
an archaeologist at Tel Aviv
University, explains that
eight gold circles from
Mahal Qanah (above) were
“tao small to be bracelets
and too big to be rings.
They were probably ingots,

worn on a string for easy
transport, and they may
have come from Egypt.”

If s0, they are further
evidence that trade routes
ware well established in the
Copper Age.

Twa foot-high ivory figu-
rines from the Beersheba
valley (below, foreground)
were carved from hippo-
potamus and elaphant tusk,

They wera likely used in rit-
uals, the enlarged noses
and breasts perhaps sym-
bols of fertility. Violin-
shaped figurines (facing
page) from Gilat, made
from schist, granite, and
limestone, may represent
goddesses of a fertility cult.
Yet no find surpasses
one made in a cave high
up a canyon called Nahal
Mishmar on the west side
of the Dead Sea, where a
team led by archaeologist



Passah Bar-Adon discov-
ered 429 objects wrapped
in a reed mat.

The 5,500-year-old cache
(above) of ivory pieces,
copper vessels, crowns,
scepters, and mace heads
yielded work of unexpected
artistry. Casting such objects
required technical finessea
and the use of copper ore
rich in arsanic or antimony
—ealements not found in
nature within 800 miles of
the Holy Land.
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CAVE OF THE WARRIOR

omb of an unknown

soldier, a cave near

Jericho (above, at
bottom) yielded a spectacu-
lar find when it was discov-
ered in 1993 by archaeolo-
gists searching for Dead

Sea scrolls. Instead they
found a treasure of a differ-
ent kind: the complete
skeleton of a man thought
to have been a Copper Age
warrior. Placed on a plaited
read mat, the skeleton was




accompanied by a wooden

bowl, leather sandals, and a

long flint blade (abovs). A
broken bow, its tips shaped

like rams’ homs, and a
walking stick (below}—the

left leg bone of the skeleton

showed a healed fracture—

were also recovered,

At the Israel Antiquities
Authority in Jerusalem,
curator Tamar Schick (bot-
tom, at right) and consarva-
tor Olga Negnevitsky took
on the painstaking tasks of
opening, presarving, and

mounting the 23-foot-long
linen shroud in which the
warrior's body was
wrapped.

"Some of the linen was
stained with red ocher,
which was used in rituals
during the Copper Age,”
Schick telis me. Ocher, an
impura iron oxide used
as a dye, made the fabric
brittle. "Parts of the cloth
disintegrated into fine
powder at our very touch,”
says Negnevitsky, who
spent a year unfurling the
heap of cloth.

"The exquisitely crafted
shroud, probably woven
by several peaople on a
ground loom, suggests
that the deceased was a
high-ranking individual,”
concludes Schick.
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v 4200 5.C. the villagse of
Shigmim (painting
abiovel was probably

homa to a thousand peopla,”
says Tom Levy, who was
stunnad when he came upon
the sitein the late 1970s. Dur-
ing excavations Levy and his
[2am uncovered a network
af underground rooms. the
most extensive Copper Age
cemeatary in lsrael, remnanis
of copper smelting, and sev-
aral tons of poltery shercs
and workod flint

shigmim’s settlers built
thair first dwellings imta il
sides (detall, above right) and

used the sublerranaan rooms
lo store grain. As sedimeant
filled & nearby streambed,
villagars expanded their sat
tlement into the floodplain,
gracting mud-brick houses on
stone loundations snd what
Levy calls “corporate bulld-
ngs” —largar structurns
where religlous, econgmic,
or sooal activities wera held
Among many pis wera

MATTONAL GEOGRAFHIL,

three used for copper small-
ing and casting. In them Levy
found clay crucibles, slag,
and peliets. A standard, awl,
and ax ffacing page, top)
wara found in other aress
Ien days after leaving Wadi
Faynan, our group arrvos
in Shigmim and sets oul to
make s awn coppar ax. The

trick 18 1o keep the firg at least
at 1981°F {1083"°C) sa that
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oure copper held in the o

willl be reduced. Avner Goren.
Andreas Hauptmann, and Tom
Levy (below, from leftl blow
an the coals simultaneousty
throdugh bamboo stalks.

After half an hour Haupt
mann pulls the cruditda fron
the fire and pokes the con-
tents with a sticx, " Nothing
he says, and they begin blow
Ing again, keeping & stoady
stream on the coala by taking
turns. Another half hour
passes. Hauptmann amplias
[He cruciblg s contents into a
Fan and gours watar over the
deoris. swirling the pan, he
et most of the water and
Ine ash spil ovar 1hea siias
histime, success. Sovearal

if =mall EBs

HUrE COper

peliely the sife

MEMaim
Ve ceannol stay the extra

widaks we now realize will be

naaded to make a shiny

FOLRMNETS F TH

rmetal ax "You can see why

we Tound 250 stone axes Tor

gvery copper one at shig
LEY BRVE
=till, wa are satisfied. Wea

sense what

I was |lika for
traders and smelters living
6,200 years ago 1o haul ore

and make metal tools, And

WE Can truly understand the
melalworking pionsears who
first took fire to stone—andd

-:burp;n||1h.-;vrnlﬂ

T i " el L
Hi LREMERT 15 0 Irriies

miettiber of the editoral staff, Sha

B i ¥
I.I-lull II i 'I 111 ! I l'|'|I 'I
rARBETT 16 0 fréquent contribub

ICLIALLONE 11 anciemnmt CLirimes




t_\ff"q‘?,,

h . ?
Bppears

Imhn skyward,

a

still




HlUSES awe SURVIVORS

——— ———— ]

RETWURN THE BATTLE OF

For the warriors who 5uwwed it, the Battle of MI&WE}I‘ ﬂrvu

on, etched in their memories as searing moments that carried

death but gave them life. The epic World War IT duel between
aircraft carriers of the United States and Japan ended with
five of those carriers sunk. They lie over three miles deep in

the Pacific, gone but still remembered by the men who stood

on slanting decks as their ships began to die.

BY THOMAS B. ALLEN
PHOTOGRAPHE BY DAVYVID DOUBILET

o ﬁ-
U.S. Navy robot ﬁuhmerﬂhla culminating a search led by undersea exp-lmr Robert D. Ballard.
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BACK ON PATROL




Vintage Navy warplanes—from top, Dauntless
dive-bomber, Avenger torpedo bomber, and
Wildcat fighter—salute the U.5.S. Constellation.
In the Battle of Midway brethren of these aircraft
flew from carriers such as the Yorktown (right),
whose crew doused a fire to keep her in the fight,

AINCRAFT FROM PLANES OF FAME CHING, CALIF_ AND Paq M EFPIRGE PEALIF | ASS MLSE M
WATIOMAL ARCIVED, WASHING TOM, [T, (MEIHTT




N JUNE 4, 1942, 18-vear-old Bill Surgi crouched on a

catwalk on the Pror side of the Yorktown. ll._':.'l.lill_'.:',

S0-caliber bullets to a machine gun lashed to a rail.
'_“-all;.[i el VY ||I1L'I;' IiiT[‘:'i||l-l."-. 1|1'lt[1 Tom ||_:.;_l'||_|['|_L"-L_'
bombers that were skimming the sea through a hail
of guntire. e looked L and saw a Lqunu'a;' airman
in a white scarf waving or shaking his hst. He watched one

torpedo, " bright and shiny,” speeding toward him. Then came

two blasts, hurling Surgi to the deck of the catwalk

ifiv-six vears later Surg and three other
war veterans—one American, two japanese
satled with Hobert 1 Ballacd, the underwates
explorer who ound the Tirarnie as he searched
bor the lost ships of Midway. | was also aboard,
i-..llll'II:E_ Bl NMaudway Irom I|||_"-:_' ||I|: Linis
turned latter-day shipmates. Their remem
bered moments led me to other survivors, 1o
RN 11TV IS |||.I |-l|||ll'.| A IMosale of IMaenn-
Ory, o4 remembroance of battie (rom the maeon

Wi WETFC ||||_ It

\bhoard Ballard's search ship, every time thi

LS. Navy robot submersible: went down to

ok bus SO Bl Surgn took Up hus watch st Burning oil tanks blacken Midway s sky
tiomn ab a monifor showimg images transmitied  during the raid by Japanese bombers, a
from tar below us, Bill wore a white Navy hat, prelude to a planned invasion. Midway,
theer @ LLS. base named for its mid-Pacific loca-
lat-class msign on the sleeve. In his kip he tion, guarded Hawali. Today turquoise
held the helmel my n  hat that he  waters and sguadrons of clouds surround
had clutched when, with s lett arm broken,  the atell’s wartime targets: Sand Isiand
e had tred o stay afloat i the oily waters  and smaller Eastern Island. Alhatrosses still
near the abandoned Yorkiown, An othcer had  occupy Midway, a wildlife refuge since 1988

dunearees. and a blue shirt with a petty o

4 AT TN AL RO EAIH LI"RIL 14344



ordered him to let go of the helmet, but he had
stubbornly held on. While he watched the
monitor, he held the helmet, vowing not to put
it om until he saw his ship again

| hen camw the day when the mage aof the
Yarktown appeared on the monitor, green and
ghostly, Lights played And
there, black against the camera’s spotlights, was
'..I'.:' I'Il-1-||' I'-‘.-Il.i:' I'-1. Ih-.- |.-i::".|"-1'~.:' h, [ i._|_= 1-|r|1|,'|J|I|_'~_.

weross the hull

She looks good for the shape she's in, Bill
sard softly, And he put on his helmet.

Naisuike '.':'-'.L'.lr--ulll.! |-'|'-.i:':|__'I
from the carrier Hirvw, commanded the I'].'||||_'

Jill Surp had seen torpedoing the Yorktown,

Nlaruvamma,

As Maruvama's plane began its torpedo run,
bullets nipped into i, wounding the gunner
“(ns was coming out like a vapor,” Maruyama
tells me as we stp tea alongside o lapanese gar-
den. "1t was hike being in a spiderweb of bullets,
| thought, 1 don't want to die before dropping
my torpedo,” He ordered his pilot 1o release it
Lhe Yorkiown loomed before them. The pilot

F'HE BATTLE (v

Frl I 11 %4 I|.|

roomed across the carrier, the propeller almosi
touching the flight deck. Maruyama, seated
between the pilot and the punner, shid back the
canopy and swung a camera around to photo
|.LI:I|1|'| the ||'|FF"|_‘|||'II=. % r1||'|-=.|||;E

Three of the four surviviors .l--il'l'-”:l_:i o1 Bal-

lard’s search ship had also fought in the air

Harry Ferrier had floswn as 4 radioman-eunners
|

i @ trpedo pline defending Midway
the first tune the 17-year-old had seen combat.
Yull Akamatsu and Yoshumo  had
flown from the arcrati carrier Kaga, Both men
, AW

in the Japanese attack on Pearl Harbor, Yoshino

had ’.l'-rpl.'lJl.ﬂ_'-.'_ the !'I.I.[['JL"~|'J::|1 Oklahoma, and

I I|'|| ||I'

Hlaruo

Akamatsu had attacked the battleship Arizona.

Meow, s1x months later, they were part ol i Japr-

anese invasion armada heading [or the LS.

naval base on Midway, two small islands that
form & coral atoll i the north Pacific abouwt
300k mules northwest of Hawail

[hat armada was the man prong of a

45




colos<al olfensive aimed at destroving Amaori A% thie I|.|'1'|.-..' Heet steamed toward Mad

Lelll |'I"-'|l..' 1IN the i |:.- -'..|'.|'|.'| o RITIKE (OO0, .'-..'.:. LM I.-'l'l : I: LRV TR LD !l"ll'l'll the -|'-:'--|-E.
.|l'!'|.| geross 2ANN miles of ocean, were fo LA of stirprse wits still on his saide. But in 1act
nvade Midway and two slands n the Alcu three ULS. carrters—Ahe Yorktown, Hormed, and
tans, the bleak archipelago curving westward  Enferpric—with thoir destroyers and cruoisers
LRI L ".E.:-.l.. 113 i::'.j.'.l il 1.-‘,".!_':-|_'--:_ i raAlrIsls WEIC WanmegE I mounee on an £neéims Ii"'.'-
cxpecied 1o draw the US. Pacilic Fleet from knew was coming becaise of the incredible
o irtsir and 1into dlecisive batde. Adm P iOrmany of LS. ¢ Fed K

I AOROEL YAamamotlo, Counituanoer et ol 1

[apancie Comaned Fleet and arcimitect of Hh &4 LONG BEFORI Fearl Harbor
Pearl Harbor attack, believed that s plas itack, LS. crvptanalv<ts had !"u.-'.L-I'.'Ii‘-

WY Al !l':.. | I".'r'_.| '“1.:_1'.'.--. sl

would smash the enemy Heet, forcing th '

AT Icans Ly &3 nie -..:|_|r._.| a1 e Tel COMmMmunscatien | i Ir-|I|||'.:I-._

‘ni'-,_.!r|||_.n'|| i '|:._ |.|"':|._ o OVTAN IO WeTY sreakers worked in a basement roam al

lour aircraft carrters: the Akagr, Kaga, Hirye, the naval distnct headquarters butlding m
and Soryvw Surrounding them was a sceeen ol Peard Harbwor, a dank, dark place known as " the
| 1 destrovers, two battleshaps, and three cruds Iengieon. It is sl there, empty and lorgotten
e¢rh. 1he other lorces included transports [on REuling the room i 1942 wias o genius ol

the 53,0000 troonps who would mvade Midway code Dreaking, Comddr |l'-|_'|':| . Kischielor!

Secret documents recenily made available  Rarely sleeping or eating, he paced the win
A TRAT that ULS. compmanders had reason o QW LRSS TOOEm in Dk '-‘|'..'||'|"- Fed SITYOEINE Jacke]
clieve the Jlapanese were contemiplaling poi ind carpet shppers, downing cups of colle
san gas [or the invasw his would have been ind coming up with answers 10 nddles. " He
y fatelul decision, lor the United States would  never took anything for granted, remembers
have retalmted, and a hormble now weapor Cetlven M. Slonmm, one of thi .-.-:|~r.=..r=!lﬁ.~:-.
voltld have entered the war Chindy ol ot could be proven was 1 intelhipence.

REPORT TO THE U.S.S. ENTERPRISE: "ENEMY FLEET UNITS

At aqe BB Richard Best
racalls the day he com
manded Bombing 6,

a squadron of Daunt-
lass dive-bombaers like
the one behind him. He
spotted the Japanese
carrier Akagi and aimed
at the flight deck’s red
rising sun. His bomb
hit home, Other Daunt:
lesses set o cruiser
afire (left), A faulty
oxygen system soarod
Best's lungs, and alter
Midway he never flew
again, But, he says.

“I quit at the top.”
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1% 11 happened, jJune 3 was thetr locky da
ral mormng Ens. Jack Rewd, piloting a 'BY

Catalma flving boat, was fhving a search fan

|"'|' Il. '||!-I

At 9 oclock, M

out of Midwaw

1 — |
nis 700-nule search range, Reid saw what firs




ON WINGS OF MEMORY




Once they dueled to the death—emblazoned with
the Japanese rising sun and the U.S. star. Now
they fly as rare ralics of war: the last Zero fighter
and onea of two Dauntless dive-bombers still

able to rise into the wild blue yonder. At Midway
Dauntiesses sank the cruiser Mikuma (right).

AIRCALFT FROM PLANEE OF FARE, HATHM AL ARCIEYES AHGHT)
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THD Diewestator 44 | &0 lost
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i Wl S f WY Simid

LS. Dvurrtliess
dive.-hombar

B.-17 Flysng Portress 1F F 2 st

looked like “dirty spots on the windshield
After a second fook he showuted, 1 believe we
have hit the jackpot!” Red dived, putting the
PRY st above the wave 1 s Al I"I_"_L',.I:' COMLITAT
Ing enemy shps and sending coded messages
Hloars later, as he landed in the Midway lagoon
ne sputtenng engine quit; as he moored a1 a
buoy, the other engine also ran out of gas

lhat same day two Japanese carmiers u
Alaska waters launched planes that bombed
Dutch Harbor in the Aleutians, just as Roche
lort had predicted. His other forecast came trae
il dawn on lune 4 when th lapandse siriki
[orce launched 108 aircralt o bomb Madway

[he planes that attacked Madway ran into
heavy antzatrcraft bre and fought herce dog
fights against slow, outclissed LS. fighters
Swarms of fast, agile fapanese Zeros massacred

the Americans. O] the 25 Marine hghters that

rowe 10 defend Midwavy, only B survived, and
anly 2 ol those would ever fly again. Fourteer
of the prots were killed and tour wounded.
Fiftv-one other Midwsy planes, among them
1% THBF Avenger torpedo bombers, sét oul 1o
attack the Jupanese fleet. Each Avenger was
11 -III':I.'.'I L |"|l'l-l II'III RSN EUTITNIEES .III.'\- Ii'_:l_
planes neared their target, more than 20 Aeros
umped them. Within seconds a Zero s cannon
hells and machine-gan bullets tore into one ol
the planes; salling turret gunner Jay Manning

arnest, did not immedi

| ke pilat, Ens. Berl
ely know that Manning was dead. But Flarr
Ferrer, i the tunnel -like lower SUN SLATHM
dich. He telt something dripping and looked ap
i Torward o see, through a red haze, a sight
e would abways hate o remember

Lol Y § T Ii- 8 %D l'l il the -.".:-_;|‘..,
system and clevator wires. The tml wheel
dropped, dowing down the already  slow

moving bomber. A shell fragment hit Earnest’s
:i:.',lll. cheek. A bullet :_.I.ui"r.'-:. Ferrier's scalp,
knocking hm oul. As the plane dived toward
the sea, Earnest saw' o cruser and dropped his
torpedo. The plane lurched opward, and Ear

el managed o gel control. ™ There was blood
all over the plane, he recalls. *1 thought T was

long pone. He had no compass, but eventually
he saw the big black smoke rising from Midway
and headed for that, his bomb bay doors hang
ing open and 70-odd holes in his plane

He skidded in fora landing. "1 waited for the
other people to come back,” Earmest savs. =Bt

i O CA1Te Dl Every other Avenger was

2l



TAISUKE MARUYAMA: “THE YORKTOWN LOOMED UP
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might not have encugh fuel for a round-trip

Twenty-three mmutes after Tomonaga's call
lor a4 second anack on Midway, a Japanese
scout plane reported seeing “what appears
i be ten enemy surface ships.” At that
moment, on the Esterprise, DTEakel

Slonim translated  "reks, ekt eki—enemvy.

coe

encmy, enemy’ from the intercepted mes
instantly deduced that the LIS,
carriers had been -1|'III|f'Ir.“|.|.- "My heart sank.” he
remembers. " This meant that they were going
tor do 10 us what we wanted to do to them,”

i

welggd .I|II.|

At Japan's Zero Park
Museum in Shirahama,
Toisuke Maruyama
recalls flying at Mid-
way in-a Kate torpedo
bomber. From his saat
between the pilot

and the gunner, he
spottad the Yorktown
and told his pilot to
drop down to 60 fesat.
Leaking fuel and fly-
ing through ferce
antiaircraft fire, thay

released a torpedo—
one of two that hit the

carrier [right) on June 4
A white geyser marks
the instant of impact.

remembers. "They didn’t pay
Fortunately it did not hat!

any atiention

upita kept attacking the torpedo planes
until Seryn gunfire hit his plane. Pinned down
by the g lorce on his laming Zero, he fhipped
oul backward. *| went out like a tumbler;” he
Hes chute did not open. He shook the
parachute bag, and it opened. "] had about a
halt second before | hit the sea.” Like Gay, Fujita
d bob in the ocean throvghout the battle,

LHRC ITIAN '.'l.'.!|||.i'i'.|!.."r q VICLOTY, |:.'I-I" I|I||||_'r ul -l,jl.'l-l._';'lt.

VS

WL ELE

Devastator torpedo bombers kept coming—

I Pl |

T

BEFORE US. | SHOUTED TO THE PILOT, ‘FIRE A TORPEDO!" ™

On the Japanese carriers, officers ordered
another switch—Dback to torpedoes and armor-
piercing bombs. The carmers decks were
crowded with rearmung. refuehing planes when
13 TBD Devastator torpedo bombers from the
Hornet's Torpedo Squadron 8 appeared. But
before the Americans could attack the vulner-
able carmiers, an mterno of gunfire wiped out
the squadron, The only survivor of 30 men was
Ens. George H. Gy, His ruddled plane cart-
wheeled into the water with the radioman
gunner dying and Gay wounded, He crawled
oul and clung 1o a seat cushion, reluctant to
mflate his haghly visible yellow life raft.

Ivoro Fujita, flying a Zero from the Sorpy,
saw 2
“1 waggled my wings to signal the ship,” he

1L'=||'[1I:LJ.|-'| I||l'.'.-I|Er|I|.'; :l'l'l.'.-'.H-::I I'Ii'-. Ldrfiet

RETURMN TO THE RATTLE OF MIDWAY

|4 from the Enterprise, another 12 from the
Yorktown. Enemy hghters shot them o pieces:
SCHTIE TN 'll".-'IIHII lli:L IIl'I.1 '.'-.--I||_||I1 oL 4 N [.'I.".'l_'l
were rescued after 17 days in a hife raft. Three
micked up by lapanese destrovers were mnter
rogated and executed, two by bemng thrown
overboard with weights tied to thetr feet

Of the 41 Devastators that had flown anes
corted by hghters against the Japanese carriers,
only 4 survived. Mo torpedo hit an enemy ship

Hut the Devastators had not gone - down in
vinn, Lumbermg m at low levels, they kept the
Leros and antureralt crews busy while, far
overhead, dive-bombers arrived, unnoticed
and unopposed.

Lt. Comdr. Clarence Wade McClusky, air

Broup agmmander of (i eh'l“:'lélr'nl an page ()
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Searching the deep by
remote control, Robert
Ballard, seated at cen-
ter, watches a sonar
image of the Pacific
seafloor as U.S. Navy
cCrewmen maneuver
thair ATV—advanced
tethered vehicle—
which transmits the
image. The submers-
ible descends as the
tether unreels from
the mother ship. The
search ends when a
spectral sonar image
(facing page) reveals
the square black hole
of an elevator shaft on
Yorktown's flight deck,
16,650 feet below.




FINDING THE

Battered by war and enshrined by
meamory, the 800-foot-long Yorktown
rests upright, as if moored at the
bottom of the Pacific. On June 6,
1942, as a salvage crew struggled

to save her, the carrier was struck

by two torpedoes fired by a Japanese
submarine. She sank the next mom-
 ing. Her three-mile plunge ended
when she burrowed into seafloor silt,
which covers tha hull to the water-
line. Searchers got their first glimpse
of her on May 19, 1998, amazingly
intact as shown in this artist’s render-
ing. Guns still point skyward. Aircraft
elevator shafts gape open in the
wooden flight deck. Jutting from
the starboard side of the flight deck,
the "island,” command heart of the
carrier, was damaged by fire when
a bomb struck nearby on June 4.
That same day two aerial torpedoes
made a jagged hole in the portside
hull, The hangar deck is visible
through bay doors.

FACHARE) SOHLECHT: PHOTOARARES
ﬁm e tw“

YORKTOWN

1 BOW

Two 20-mm antiaireraft guns jut from a gun
tub at the bow baneath the flight deck. An
anchor was jeftisoned and cables made fast
in an attempt to tow the ship from danger.




2" ISLAND '3 STERN

Below the windows are viewing slits of tha The carrier's nama is still faintly visible on its
armored lookout station. What may be the tow-  hull. The after end of the woodaen flight deck was
ing cable lies diagonally across the pilothouse. apparently lorn away when tha ship plunged to

tha deep, probably hitting stern first.
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sent down the ATV, As soon as it hit the waler,
a hydraulic unit fatled, reducing power by 60
percent. I took eight hours 1o reach bottom
and; once there, had w be towed hackward.

After an aeominnely slow search that took
SEVETL  mone hours, one: 0f the sonar units
started to ping. For the first time oo days 1 felt
the thnll of discovery, that tantaliang moment
when | believe | have found my quarry bat
il-'.'.'! noi ':.'I.f e

In the control van the pinging got louder

ifhcating a nearby tar

; gl Just as [ was almost
convimced we had hnally found a ship, the
outiime ol 4 '-L...I.!I'-lr"l'll oWk Ot MY LATNE 1116
view. Similardy, the second target turned out o
e a mound of volcanic rowck. Davs of search-
ing, and all we had to show for it were rocks. |
lefl the control van snd wient out on deck b
nave a fow moments alone with my frustration

Hunmng out ol bime and pgond weathe)
we st course back to the Yorkbtmen search box
The ATV dived-—but nott to the bottom. Once
again the submersible failed. And once again
rivpair of ‘the tether meant o 24-hour watt lor
LN COOXY D CLTNC.

Finally, on the morming of May 19, the ATV
reached the bottom, 16,650 teel, near the site of
the bloty Suddenty the sonor started pinging in
e control van Almaost stimultaneoasty [ saw
something on the monttor that may not seem
remarkable—ijust a tew mud balls, But visions
of the rtarme instantly came to mund., This was
splatier from a tremendous impact, Next came
what | recognized as the edge of an mpact
vrater. And then the sonar |1|_-l1.111 paintimng an
oragy that looked ke a Hight deck, [ wanted to
cheer, but in the gowded control van there's
no room lor emotion. And, | thought bitterly,

mavhe i woinld e st another false find

he ATV moved closer and, rose <lowlye

I'.!.'.]"- .I|'-.| LA ITIETAS '.'a"!|||-l||'r'_ I'l"‘ll'- fhv. | .-'|I|-.:

sert the edpe of a dark hole with Har de king
wround it An elevator opeming, Then | saw the
ship s superstructure—ihe wWand-—and | knew
where we were, We were at the stern of an ai

craft carrier. We had lound the Yorkiows

Undtersea cxplorer Rooesy T, Baveamn is focnder ol
the |ASEN Fandation five Edveation, whteh fivialw

nedrichticdren in hive eledtronie Deld teips.




ers discovered no sign
of human remains.




SURVIVORS REMEMBER: SMOKE, FIRE, VALIANT DEEDS,

e
R

Crewmen of the burning Yorktown tend to
their ship and thair fallen. Able-bodied men
replace casualties. Corpsmen aid a wounded
gunner, Such memories still burm bright for
three of the battle’s survivors: Flier Haruo
Yoshino (top) leaped from the sinking Kaga.
Aviation mechanic Bill Surgi (center) dropped
into the sea from the listing Yorktown, Aerial
gunner Harry Ferrier (bottom| Hew with other
airmen to defend Midway, (1 the 18 men in
his detachment, only he and his pilot, both
wounded, returned alive.

LATTEEA ST FROT JAae the Enferprise, had

led 32 SBD Dauntless dive-bombers o whiere

the Japanese fleet was supposed to be, only to

ook down at an empty ocean. His fuel wa
ning oll when he spotted a long wake
lapanese destroyver speeding north-northeast
fter uttacking a US. submarine

surrmised that the warshin

% TN

racle [

VicCinsks
was headmg toward
[l low i,
Motlusky s Hiers were
vOLE22, wiath a squadron behimd

|||'-I| ||' i :-.||-|| il
munutes lates

the Japanese carriers
Aboul 25
wer the Meet

him, he dived on the Kaga. Another squadron,
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SUDDEN DEATH, AND PLUNGES INTO OILY WATERS.

: e II n | L ] ] i I | - I
by Lt. Richard Best, tipped over, aiming al i hangor decks. In scarcely six minutes the
. . = g :
e Axkavr. | hen | sBLK lrom the Yorkiown three carniers ‘were atally ablaze and |i'-|'||'.'_
AT TNV !||||||'..'-__'.|||||l|_ SOV she was Iurn L1Arudo |||-1|||:'._|_ refurming roim o woolting
Hig 1o the wind (o launch plones mussion, bad seen LS torpedo plancs s
1 1 ¥ i__ 1 II ST '_ " 1 ..Ill i Il_
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(! 2 Ol | landed ond went to the pilol
gasoline-fed fres among the planes on deck.  room,” he savs, “Then he points upward
['wo bombs hit the Akagr, one striking the  relerring to the dive-bomber attack, "1 thoughi
amidships elevator, which crumpted into the 1t was a trick

nangar deck. Fires and  explosions spread When the first bombs bt he was on the
ammong 6l-odd aircraft, most ol them hueled  fhight deck. “Smoke was coming up from
and armed. Three bombs struck the Sorv the hanear deck, he recalls [orpedoes were

e 1 s |

ouching off explosions and hres on the thght  exploding. And bombs. | jumped mto the



Yunn Akamatsu was ealing breaklast abodird
h air-raacd alarme He
A bomb hit nearby: knock

ing him unconscous. By the time he roused,

e Koesn wheh heard the

K
|
wWEnt Ot on ook

“there were many explosions and fires,” he says
We could not put them out, We had to escape

| CHISCO TNY CYV0S .-i|'|-i |'|'|||i'l.'ll
HE FOURTH TAPANESE CARRIER—the

Hirvtii—had onlv hoors to live, American
dive-bombers would fatally wound her
later that afternoon

e I—.. |1|'.11||'I_.! lor the Yorkrows, Hew a v VL

Hiil miow Irorm |||'.'

ful force of 18 Val dive-bombers and 6 Zero
escorts. ULS, hghters protecting the Yorkrows
ool len Vals; a wall of antiaircralt fire stopped
two more. Four US, fighters dived on the last
il |||L LIS,

squieszed his trigeer, An electnical failure stilled

Hirvue bombers. The lead J1151

his s, As he ;'-LJ||-_|.| away 1 lrastration,
']'-: ||:|.|_'r !]u.’l'l' LIS 3-].||--.--. rw“-.nﬂ'-'. iz |I.'.I|.E.

[he surviving lapanese dive-bombers tlew on,

three coming mn from astern the Yor&rows, the
athers off to starboard.

“All hell broke out,” Pete Montalvo recalls.
|‘|.' was o a 1. l-wni || LN ITTOTUINT asErn ] 1|||'
smakestacks on the starboard side. Dozens of

wns ripped one of the planes mto three preces.
at its bomb hurtled on, tumbling through the

I
£
k
L]

i "It blew up about ten feet beluind me

Montalvo savs, | rermncem

I r|':'|1'.‘|':_ B .'||| L]
Hime engulfmg me. | ripped my helmet off
e Blood was covering my face and eves. |

Cal

ed out for my mother. | looked around and
sdw one of my shipmates. He had no legs, The
Iwi antlors on the seats ol th g okl
there was nothing from their waist up

The bom w flight deck. Red-hot
York fown's

hangar deck. An othcer quenched the Hames by

y fore open i

-|1':.|]1||.'| :-.Il_ll.lll_'l_l ofl fires 11 |||l.

switching on the sprimklers and waler curtams.

]

A second bomb pierced the Hight deck and

|_"'-|'51'||||, d above the fre room, |-'.III.".::-..|'I:.: CHul

hive of the ship's boilers. The carner, which had

Ghostly gquardian against an invasion that never came, a pillbox confronts a tranguil twilight
on Midway. That tiny speck of land stands as a symbol not only of courage and determination,
but also, wrote historman Samuel Eliot Morson, " of intelligence, bravely and wisely applied ™
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been twisting evasively at 30 knots, abruptly
slowed to 6, Another bomb hit an elevator,
plunged deep into the ship, and exploded.

Shipmates carried Montalvo to sick hay, five
decks down, Lying in a lower bunk on the port
side, he felt the concussion of the two 1orpe-
does that hit doring the next attack friom the
Hirpi. One of those torpedoces had been fired
by Taisuke Maruyama, whose bomber Bill
Surgl had seen as it Hew off, Within two hours
both men were in the water after obeying
orders to abandon their ships,

Able-bodied men got Montalve and the
other wounded out of sick bay, dragging some
across a listing deck too steep lor carrying
stretchers. Montalvo hod only one good hand;
he could not go down a knotted line to the oily
sed. A shipmate told him to stand on his
shoulders and hold on with his left hand.
Somehow he got into the water, one of about
2:270 men later picked up by destroyers.

On the abandoned Yorktown some bodies
still lay in sick hay. The dead were to go down
with the shap. But two of the men left for dead
were still alive.

(eorge K. Weise had been finng a .50
caliber machine gun at the plane that dropped
the secand bomb, The explosion slunmed his
head into the gunsight, fracturing his skuoll.
Half conscious, his right side paralyzed, he lay
in sick bay under eerie blue batle lights. He
heard the order to abandon shap.

Hours later, in darkness and stillness, he
heard Norman Pichette, another seaman, call-
ing from o nearby bunk, They knew they had
heen given up for dead on a dying ship.

"What can we do?” Pichette asked. Weise,
unable to move, told Pichette to get help.

Shortly after dawn on June 5, Pichette
wrapped o sheet around his bleeding stomach
wound and madehis way up o the listing port
side of the hangar deck, where he found a
machine gun, its barrel alming at the sea. With

ebbing strength he fired the gun, alerting sail-
ors on the pearby destroyer Hughes, A rescue
boat took the unconscious Prichette back to
the destroyer, He came to, living long enough
to tell his rescuers about the other forgotten
satlor. The boat returned for Weise.

"I remember being on a mess table on the
Hughes," Weise says. "l got u blood transfusion
froom a dector, 1t was his blood.”

Now begin an effort to save the Yorkrown.

HETURN TO THE BATTLE OF MIDWAY

A tug arrived and staried towing the carrier
to Pearl Harbor, The destrover Hammuann tied
up alongside the Yorktown, A 170-man salvage
team went aboard, jettsommg arcraft, cotting
loose an anchor, and trying to trim her by
pumping seawater into empty fuel tanks,
“Yorktown wis dark and dead and silent,”
one of the salvagers said later. But she was
rallying, Counterflooding had reduced her
list, and the weight reduction had raised her
higher in the water, making towing casier,

T. COMDR. YAHACHD TANARE, captain of sub-
marine [-I168 could hardly believe his
luck as he peered through his periscupe.
The last time he had risen (o periscope

depth he had seen six destrovers guarding his
quarry. Now, almost by chance, he had risen so
near the Yorktown he would have to back away
to fire torpedoes. Submerged about 500 vards
from the carrier, he listened 1o the silence above
him and wondered if the sonar operators were
all at lunch. He maneuvered into pesition and
fired four torpedoes, then swerved around and
began his successtul escape.

One torpedo struck the Hammann, ripping
her in half, Two passed under the destroyer and
hit the Yorktown As the Hammann sank, her
depth charges began exploding at preset
depths; the concussions killed many men mn
the water, An officer on the Yorkrows watched
them disappear—the way a "windshielid wiper
erises the droplets from your windshield,” Of
the Hammann's 241 officers and crew, 81 died.

The Yorktmwn finally sank, with battle flags
flying, shartly past dawn on June 7, By then
LLS. carrier planes had claimed another ship:
the cruiser Mikuma, sunk while withdrawing
trom the battle that would be the turning point
in the Pacitic war. Although that war would
ko on tor three more vears, the Japanese Navy
would never again launch an offensive.

The battle cost 362 American lives; includ-
ing those killed defending Midway. Japan lost
3,057 men., For the United Swutes, Midway was
a magnificent victory—a “glorious page in our
story,” as Admiral Nimitz saed. But the words
that a LS. Navy officer wrote to his wife came
cliser to what survivors on both sides felt: " Let
ticr onve Lell you or let you believe that this war
i= ather than a grim, terrible business.” O

For mire on the Midway battle shd the sexrch for the
Horkmown go to wweomaticrmalgeograpiec. oom midway.
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uienG Most oF My Len 've cherished the Hill Country,
as have large numbers of my fellow Texans, Since well over a century ago

the region has been a sort of reference point for natives ol other parts of

the state, and mention of it usually brings smiles and nods. Not much of

l .|'- '-Ill."a..l.-.'.-q..ljl..l| IFI-.I.' |Ii:..'l.|l r|.||.ll.'Ll=...I.iiII-. -I:|'|l| LY sEACCIASTS .!III.E CAN T |I '11.!|. |

it we care about it—the dissected, elevated landscapes unlike the areas
where most of us live, the un-Texan cool spring-fed streams, the hshing
and huntmg if we're inclined that way, the people and their towns and
farms and ranches and thetr rather distinctive Ristory.

In carlier tumes farm families from flatter and more fertile lands within
reach, sometimes two or three famihies in a group, would trek to the halis
I Wagons durmg summer, alter crops needed no more care till harvest
['he hill breezes were dry and healthy, the peaches and melons ripe on
nearby friendly tarms; the bass and cathsh and perch active in clear
streams bestde which the visitors would set up camp under great pecans
and oaks, staying for a week or two to hsh and loat and talk and eat and
swim. When young, | knew old men and women who as children had reg

wlarly gone along on such expeditions, and their recollections were idylhc.
My own affection tor the hills ROCS Fack not as far as thase remember-
ers’ did, but a bit farther than | hke to admit. As a voungster in the 1920%
and "30s | saw the region on trips south from Fort Worth with my famaly,
and later in college days groups of us, with our girls and (back then) a
faculty chaperon and his wife, would go there to sun and swim for long
weekends at a "camp” with primitive cabins on a pretty river. Later still,
while teaching in Austin after World War 11, | came to know the hills
welter, Driving out to see relatives in the little German town of Boerne
ar friends with a cottage on the Guadalupe River upstream from Kerrville,
I often strayed from the route to poke around. One special memory is
of stopping ofl now and then at New Braunfels, where big springs feed a
stizall lake in Landa Park, at the head of the short Comal River, Fishing,
| would work along the riverbank or rent a tiny wooden skttt and row out
on the fake to cast to bony Rio Grande perch, inedible but staunch fight-
ers m the swirling water on a fly rod.

In recent decades, after a long spell away from Texas, my mam trips
to the hills have involved visits to triends near Predenicksburg; more
sojourns with those on the Guadalupe, and every spring a rendezvous
with a few old comrades on a stream that wanders through rugged coun
try n Mason County. There we emiuilate our predecessors mn such places
by camping and fishing and philosophizing for four or bve good days. At
that season migrant birds trom warblers to avocets and hawks are swarm-
ing throvgh, and each evening we watch as a couple of million Mexican
frec-tatled bats nse in columns like windblown smoke from a nearby cave,
starting out on ther mghtly bug hunt,

loss Graves Hves on a stock [arm i Clen Rose, Texas, ot G from the Hill Country
He 15 the atithor of four hooks. |.'1-.':uJ|r'.3' Lot tp o Ry |'.L:u|--|.'r.|i1]n-| VinCesT
Pl s s wiorh Appeared « arlier i GiroguaprHIC stores an the Shengndonh v

| Decemlber 1996 ), Montserrat Violcana (labe 1997 ), and Roule 646 | "-l-'}"1f.'|:]:"r_'| [aa7
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Morning lays a gentle hand on Enchanted Rock’s pivk granite shoulder,

as it has for a billion years. Tonkawa Indians believed that the nigltly

creaking of cooling rock came from spirits inside the 425-foot-high dome.
“The real enchantment,” says Austinite Latura Shaw, “is climbing to the

top, looking out on the land, and feeling you're ovie with those spirits”







HE HILL COUNTRY 18 2 swalth of rumpled terrain whose eastern
and southermn edge sweeps in an arc {rom the Austin drea

down soime 200 o les sl e Antonu and west 1o nol Tt

trom Del Rio on the Mexican border. This curving boundary

windreds of feet from lower, gentler lands to the
cast and south and 15 known as the Balcones Fscarpment or Fault Zone,
the result of an |||1|'|-.-,'.'f.'1| mulbons of years ago. Here praries end against

heights dark with junipers and oaks, the valleys between them watered by

IS 30 Frse ol

cypress-shaded Tivers and creeks, the escarpment itself spouting great
springs here and there from its cavernous aquiter, The hills have a less
emphatic border on their northwestern side, where valleys grow shallow
and blend into the ranchlands of the wide semi-arid Edwards Platesu

It snt the same all over, Except in an igneous uphift in the northern
minst counties, it consists of stacked, carved lmestone lavers that are |

1%

beds of successive ancient seas, But valleys over much of the region can be

tairly w I:'il.'. with glllrll. -.:.|I:-.. '.'I-III,"!I.,':E-. in the -Er-. sl hvwestern sechion nedr
it 1o ?"-.I'."".il.“, ||IL ""-I|.|l.'l.-a'.'-u .I|'.I| 1|"I. HELO .'.|IL|- ||II'!I Li I||'.I1 bEiesS have Ll .|I'. I'
narrow canyons in places—itough country though scenic, parched awm
from the streams, distant from big cities, sull thinly peopled

In 1718 Spanish soldiers and
ssuing lrom escarpment springs, but their efforts to set up further mis
stons and forts north of there were thwarted by the presence ol two succes

sive warlike Indian tribes. Bath of these were horseback invaders Trom

wrtests established San Antonio on a rives

plains (o the northwest—Apache to begin with, most of whom were Lites
dispersed by the even hercer Comanche,

The first Anglo-Amencan colonists in Texas, arriving in the early 1800s,
made no attempt (o setthe the hills but chose better urming land else
where. Hence the intial pioneers of the Hill Country, or a heartland por-
tion of 1t were more than 7000 Germans brought here in the 1840s
r|1|l~|_-_:;'1 the .|'|L'p'.|'.|nh' of an orgamzation of ttled anstocrats in their

homeland, the Sog i|:r1_. tor the Pratection of German

mmigrants in Texas,
ustially called just the Society, or Verein. The land grant on which it
bought colonization nights, sight unseen, turned out to be a drouthy vast
w the Comanche, stretching from the northern edge of the
hills out onto the Edwards Plateau msell, and by 1847, when the Verein

o0y a handtul of settlers had reached 11s southern boondary

Liiq
ness ruled

| |
WETIL DG

on the Llang Rives

[The rest had .,]'_r-.||||-|.'|| ofl before rieag ning the hills, died in :'|1i-.':l.'l'l1:'..'.-.
populated the way stations of New Braunfels and Fredericksburg, ol
spread out from those centers to take up valley land and lorm com
munities i a strp running ulitmately feom San Antonio to bevond the
Llano-—today's German Hill Country, Duped or not, these hardworking
peaple had come to stay; as thet permanent stofi¢ houses and outbuild
Ings and beld fonces still testify, and thetr orderly towns with churches,
good schools, meeting halls, beer halls; and singing and shooting clubs.
v new wave of Anglos, slaveless highland Southerners (or the most
part, began moving into othet
cypresses for stungles and lumber at places that became towns like
kerrville and Bandera; establishing farms and ranches, and engaging in

morial combal with raiding indians, nearly always Comanche in quesi ol

varts of the hills, exploiting streamside

§ LR I -|'||"1 !"--.-.'il_f":‘- -.'|-Il| PTiSONETS, who would remain for nearly throe more
decades the scourge of the Texas frontier

| e two Kinds ol whites mixed hittle in the beginning, separated as they

H1ED RATIONAL GECMGRAPHIC, AFRIL 1944
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RE AR 'WILL WY CITY, GILLESPIE COUNTY

Drep i the heart of Texas, the HUE Countrys limestone Teghes bend with
the Balcones Escarprment and winfold west for some 200 mnles. The rocky
terrain fis s soft spors; sprong-fed rivers over low wath bass, catfish, and
perch. And nowhere else in Texas 15 the show of wilidflowers, such as purple

vervain and fiery Inddian blanket, more profuse—and striking —than here




were by different languages and wavs of living and zones of settlement.
But despate Inction. some of 11 bloody during the Civil War and Recon.
struction, the cultures gradually began to blend along their edges through
ntermarriage, business friendships, shared places of pleasure like the
Saturday-mght dance halls stll popular in the region, and the evolution of
asort of Hill Country Western way of being, Cver the vears 1've had several
fricnds with both hill German and Anglo in their family backgrounds,
and the combination appedrs uspally to be a happy one, with more than a
lttle i it of the Tewtomic drive toward work and achievement.
"It sort of lights a fire under vour tail, that mix,” one of these friends
once told me. " You ve AR T Hve Ly Lo those old Dutchmen”
4 HOSE OLD DUTCHMEN  together with therr Anglo neighbors
5. 4% have their descendants and a
parcel of outsiders a< well. When the first settlers came, the
Ashe puniper that cloaks o many of the heighis toduy—
“cedar” o all Texans—was inconspicuous, confined to stecp
walled draws and such places by occasional prairie fires, and the hills
themselves were savannas of tall grass and oaks; oo stony or steep for
crops but excellent pastureland. Looking at their dark cedar blanket today,
you find it hard to believe they plaved a notable part in the post=Civil Wiir
cattle boom, with roundups and trails to Kansas and larat-swinging cow
boys and all that. But they did, for a while at least, before open-range
prazimg damaged the grasses and muoch soil, letting water-hogging cedars
and hardwood brusn move in, drying up many hillside spongs and the
creeks they ted, and making sheep and Angora mohair goats the vestock
of choice, In time the cedars created o new occupation, that of the “cedar
choppers, aspecial clinmsh breed of Anglos who moved from brake to
brake, cutting tence posis. Those choppers are just about all pone now,
and the people you see still working the cedars are usually Mexicans,
Most modern changes have had a familiar Amenican Havor—big reser
voirs on the Colorado above Austin and one on the Guadalupe; a network
af fast highways including an mterstate; @ fungos that is destroying many
of the regions age-old Hive oaks; conflicts over use of the water in the
magnificent Edwards aquiter; and o on and on. Another change derives
from an influx of ity people that started many vears back but has swelled
recently—outdoorsmen, dghtseers, sojourners, and tvmigrants, all seek-
irg trandguillity and pleasant surroundimgs. San Antonians have alwavs

wirought changes in the hil
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weckend nooks there, Houston natives, steaming in their semitrapical
CORISTas summers Delore -|I"-.l"'I'II.'I'|:l'll'lf'l_ﬂ. werg drawn to the region
gespite the distance imvolved

| he cotltage | used to visit on 1
kerriville

18 South Fork of the Guadalupe abow

AN old Anglo sone of settlement, had been bought 1in the
L9205 by myv college roommate’s Houston parents, The cool stream under
1S cypresses was hine wade-hshing, and there were Saturday-night whing-

dings at Crider'’s, a

wrhecue place with an open-air concrete dance floor
teside the river. Here local cowboy and cowgirl types and ranchers and
wppers and businessmen mingled with tourist weekenders, artists,

members of the Houston o1l elite, voung counselors from the area’s boys

i, '.:I.'..' i

nd girls summer camips, and all manner of other folks. There was high-
- |.-- w dancing to 4 country band's beat, mmuch consumption of beer, and
alwavs good humor, at least in my rose-tinted recollection. Crder’s still
exisls, and l||-1l|L." with the vears mwv taste for loud and bibulows ¢ VETIINEs
has waned, | have driven by the place on Saturday night and noted with
pleasure that despite bigger crowds it looks and sounds much the sime as
| rememberat rom 40 and 30 vedrs ago

nrougn much of the rest of the region |

s amable mvasion s less
acsthetic results are perhaps most visible in Germuan towns thal not long
ago wiere navens ol seremity. At New Braonfels where | used to stop and
ish, the lovely hittle Comal River below the springs is now overwhelmed
by-a huge water par
fenholl and Sur '|'r|-1|1'5_',_ SERLA

cwith ndes miven coviy fanx-German names like Blas-
i season the river s datly hordes of inner
tubers anttmg downstream make happy nose and adorn the shores and

stream bottom with emptied beer and sobt-donk cans. Boerne, Comiort,

evien Fredenickshurg the jewel—all are now ringed by standard American

clotter and hlled with tourist shops, serenity having dwindled away

rFrHis POINT | need to confess that towns dttract me less than

the land that spreads out from them. Being a rustic tvpe by
Tal ] =170 1 et 1% FR |
taste and choice, 1 have special interest in the h

sicde and its people, and in the changes there, which have

l5" country

been considerable. Nowadays it takes a little searching, for
cxample, to ind one of the small valley farmsteads, usoally German and
anciently solid in aspect, that is still inuse by its founding faoaly, The
larms sustained such fomlies for liletime after Lifetime of hard and satis-
tving labor, but in these davs hard work for short ‘pav has ceased to charm

many hoies drawn towiard urban bustle and cash, So the larmsteads pet
sold to developers or to ity buyers who refurbish them as weekend o
retirement homes. [ know .l|n| like some outlanders who have loved and
cared tor such praces for M) or 40 vears. But | can't help missing those
eathery German oldsters who used to come out on the porch and give me
road directions in a lilbing accent, and tell me abowt their peach crop
Unlike the farmers, the ranchers have tended to cling more tightly 1o
famiily lunds, despite drowth and predators and other natural troubles. In
our cash-driven and citv-onented age, though, such people’s income has
not Keptl up with the times. Their troubles are things hike withdrawal of

guvernment price supports for wool and mohair, a skittish cattle market,

ATV e i'l.i|"'- of a deer |*IH'|'IIi:- case—a crucial sc BImeni of many
ranches mcome now—and occastonal needs for solid cash to pay tor

nachinery or hiypial stavs or a bright kid’s ._.||5._-|_'1- expenses. A further
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century-old ranch, whm-' Angora billies drip- dr;. rﬁfr a routine ﬂﬂfﬂw bl
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A decline in the ﬁts.'mm market for mohair J'ms forced many H:H Cuunnjf "* :

'|

producers out of business, but Giles is hanging on. "We're Etﬂnﬂg the

mohiair,” he says, “This ranch is our home; we plan to keep it gomg.” '
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large 1f paradoxical problem 1s the Fill Country’s present startling land
prices, which belittle ranch work itself, since selling out would profita
tamily far more than does laboring their tails off ten and twelve hours a
day on the patch of the planet’s surface where they belong, where their
lorebears lived and died, where many of them fiercely want 1o stay.

Not long ago | revisited such a native, Robin Giles, a hale and powerful
man in s 50s, at the ranch in northwestern Kendall County started by
his grandiather in the 18805, He and his wife, Carol, both college edu-
cated, run sheep and mobair goats and registered Black Angos cattle on
some 10,000 acres of hilly land, of which Giles owns an inherited part and
leases the rest from other heirs,

Gioat shearing was in progreds when | arrved, o fine uproar with adroit
Border collies -..fl:i'u'il'lb.', the beasts in batches from rens toa shed, where
mon shouting in Spanish drageed them basing to a deck and with clatter-
ing powered shears peeled off a hall vear’s growth of long white hair, Giles
and Carol on a platform received each goat’s vield and sorted it by grade
into g suspended bags, 10 be tamped down by the feet of their two sons.

Mohair's value depends on things like fashions in clothing, and there
fore the Gileses are stormg theirs in the hope that the market price—
Wower just now than production costs—will rise, Wool is about the same,
or wiorse. The ranch’s Black Angus have excellent standing in the special
ized purebred cattle market, but that business s not exactly booming
¢5 15 not a desparnng type. " We'll make out somehow,”
he smd after lunch at a long oak table in the comfortable, airy, frame-and-
stomie house built by has grandfather. "We'll survive,”

He is passionately attached to the ranch, using it with a full sense ol
its ahility 1o produce, which he says can ast forever iF you treat the land
right, The hard-learned formula for this is to employ the three species of
vestock in such a way as 1o keep cleared land healthy—goats to browse
hardwood brush and control resprouts of cedar, sheep to ear weeds anid
forbs, and cattle to thrive on the grass, Giles's own property, well grassed
even i a time of drouth, devord of cedar and with springs flowing from
under the capstone of the tlat-topped hilfls and ridges, bears witness to the
L love and knowledge.

Needless Lo sav, he has no desire to sell out: " This s where
se. | inherited it, and 1 don't believe I've even got the right to
sedl it Besides™—with a smitle—"what would 1 do with all that money that
woutld give me hall as good a life as 1 have night here and now?™

But the fanuly has worrisome awareness that sooner or later parts of
the ranch not owned by them maght be sold and, being handy to Comfor
and Fredericksburg and Kerrville, would then most probably be chopped
into ranchettes for sale to city people. Nearby, there are already develop
mients of that kind,

e1ther. However, (i

ethcacy of the formula when .Lppl.im] Wil

|1-L'|-;:|1|!;. il

anvwhere e

OR HISTORICAL REASONS based primarily on people like the
(rileses, the supervision of raminants as an occupation has
always had special cachet in Texas, and quite a few well-heeled
aity dwellers teel a need to classify themselves as ranchers,
regaridless of their aptitudes. While driving around in the Hill
Country, vou can make a sort of game owt of spotting the damboyantly
varied entrance gateways of less tradition-conscious newcomers, which
tend to be loommng, humorless fantasies of wrought iron and native stone,
What they are meant to say, | guess, is " Look, Pm o rancher!” buat ot comes
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ACTOSS 0% & More pecuniary statement, mavbe “ Look at my tax shelter!”
requently the fences stretching out from these marvels are buidt of eight
toot-high pet wire and enclose herds of exotic game ammals of various
fashionable species: such as aas deer and blackbuck antelope

n fairness, many new manch owners have been good for the fand itself,
It only because they don't have to make a living trom 1t. Most have cedars
bulldozed and grass replanted, and some actually care about ranching and
st their places lightly and well, One of these, |, David Bamberger—an
Ohio country boy who later, as he reticently puts it, "did well in busa

ness —has not only spend decades and a slew of money on the effective
restoration of an mitully overgrazed, cedar-choked, thirsity 5,500-a¢re
mece of Blanco County but has studied the plight of native ranchers with
condetrn and wants to do something about it His presenption is what he
calls "people ranching,” which he practices alongside the standord sort. It
consisty essentially of providing roral experiences-—along with a healthy
digse of Tand-stew .|nl:~.5.Li:|1 Lranirg—1o urbanites shut off from such t5L|:|1_"-

in their daily bives. Hunters pay premium lease prices Lo pursue his big
bucks. Birders by the busload arrive to view the many species on the place,
including rare warblers and viréos in preserved steep patches of cedar.
MNature organvations make use ol a well-appointed conterence hall, and
city-weary families or groups of rends, never many persons at a lime,
can refax for a spell in simple, solated guarters beside a brimming creek,
He gives talks in the region in suppart of hisadea, and 1 asked hin how
nanves recetve 1. Dhey re mterested,” he sard. " They know they neec
approaches if they want 1o keep on ranching.” But, a very honest man, he
grimned wryly and sdded, "Some of them gren't temperamentally suited
for dealing with the public, I takes aspecial gqoahity, people ranching.”

TIE'NN

HANGE APPFEARS to be the main theme of this look at a H‘:1_-‘.i'-'11
| have held dear. | am 1'.."1l|.|1tl'11 to blame this on vy own
codperly mpatience with new wavs, though in fact over the
vears 'vie become a sort of pessimistic accepter of them.

The Hill Country escaped emphatic change for a long time
throwgh its rough topography and s paacity of agricultural and mineral
tural Havors and the con-

wealth, which preserved s landscapes and cu
nection of its people to the land, But the preservation itself in turn made
the region all the more enchanting to outsiders in our prosperous, discon
tented, (uesting tome, finally bringing big change in a rush.

S0 be it, | suppise, tor few places on Earth manage to stay as they have
bedn in an era like this, and why should a wrinkléd picee of Texas récetve
exemption? Um grateful, though, for having experienced the hills earlier
when change was slight, and tor those stubbornly traditional natives who
sl hang on to what they are and do. Grateful too bor corners and stretchies
change has barely vet touched, Like a crooked narmow back route | some-
times tuke when heading north toward home, part asphalt and part gray
¢led cabiche and part plan dirt or mid. It crosses puriing creeks and stony
ridiees, and passes grassed hllssdes, crombling German rock fences, granite
henghts and strewn boulder fields, thick cedar brakes, mesguite-infested
pastures, and small oak-shaded ranch houses with windmills and battered
corrals where work-stained men in khakis tend their cattle. Along that
there are no flamboyant gateways, and near its end vou come in-sight
of low, swavbacked Packsaddle Mountam, where in 1873 the region s last
recorded Indian battle was fought, The Indians lost [ ]
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\rticle and piiotographns by GEORGE (GRALI]

f 4 : | 8 Engaging in the subtle rites
/ of spring, a pair of spadefoot
J ; toads conuples up in a Mary-
v | fand vernal pool, flanked
_ | by toad enpbiryos on stalks
I', af grass. Filled by rain or
\ melted snow, such temporary
| sprifg pords are primedreed-
| ing habitgt-—part bowdoir,
part riln‘.:‘t‘r}'—_l'in' thonsands
of species worldwide.
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Life in a hurry: the lure of the vernal pool
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Amphibian frenzy



surrounded by suitors







The hazards of spring
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Coming out party
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Layaway plan
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e Scenes

First the positions of the stars were calcu-

lated by computers at the Cartographic

Laboratory at the University of Wiscon-

sin. Then Society staffer Charles Case

edited the results and plotted the out-
line of the Milky Way.

This information was digilized
and charted at full scale for the dome
in 31 ten-foot-long strips. The sirips
were then taped together and cut

into 12 wedges,

with a 13th cir-

cular piece forming

the center. Tiny

light fAxtures—710 of

them, al three levels

of brightness—mimic

celestial glow, but even

Heavens stars sometimes bum

Above at Headquarters out. That's when Society

technicians ascend 28

Why have a chandelier lighting the lobby of feet to the heavens on a

our newest headquarters building, wondered  hydraulic lifi, bearing

then Society President Gilbert M. Grosvenor, boxes of black-painted

when we could have the moon and the stars?  bulbs—with the tips

Or Saturn and the stars—which 5 what left dear to make pin-

soon twinkied from the ceiling of the build-  points of light.
ing, completed in 1984, The re-created might And if any of our employees ever get
sky (above and right) appears as it did at  lost, a compass rose designed into the polished
8 p.m. on January 13, 1888, in Washington, granite floor beneath the sky orients indoor
D.C.—the night the Society was founded. stargazers toward true north—and the
Bringing the sky inside was no easy task.  Society’s staff cafeteria.

Model Employee



BEAUTIFULLY DESIGNED.
POWERFULLY BUILT.
GENETICALLY ENGINEERED.

S FIYS GV Cop

> A The GMC Yukon Denali is the great-great-grandchild of trucks that helped

DEN Hl_l win wars, put out fires, and break the sound barrier. Not the typical stuff of a

|u1ur;|.' spoTt l.mh't].' vehiele. But add 1o that four seats with heated, leather seating surfaces, i Bose® Aroustimass”

audio system, refined suspension. and a powerful 255-homsepower Vortee VB engine, E M ﬂ
&=

and you have & new height of luoury, Call 1-888-GMC-DENALI or www.denali.gme.com. Do one thing, Doit well”
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‘ In the summer of 1999,
the Theory of Evolution will be rewritten.
The laws of nature will be broken.
The definition of matter will be forever altered. .
The restrictions of gravity will be lifted.

And time will no longer move in one direction,

There is only one question.

Are you ready?"



Are you ready to journey to a whole ne erSe
to explore worlds beyond your lmagmatmn,i Speiic
and nights living the vacation of a 5

MARVYEL SUPER HERO ISLAND™

Are you ready to defy gravity on the
ﬁt'ﬁmming Adventures of Spider-Man®™?
Take g plunge on Doctor Doom’s Fearfall:¥

Gt launchied on the Incredible Hulk Coaster™

egends are Aiin ANNEE
Su 4;:,;_r ties actually exise? Universal Studios Ifids of A[Ivmmm% colossal new
theme pa .upmngiar UNIVERSAL STUDIOS ESCAPE® this summer in Orfando.

¢ iskands y'll find ¢ tallenge and triumph at every turn, Expn:mnmd:cnnptmﬂﬂn.
ST CENTURY* :Iﬂk-tg:s you to... LIVE THE ADVENTURE™!

THELOST CONTINENT™

Are you ready o live the begends?

On this iskand, ride Duscling Diraginis;
a hugh-specd, near-mrs roller coaster
thet hastthes acmoss the skes, Giet o
hetween the gods at Posadon’s Fury:
Escape from the Lost Uity

e bike o god at Mythos!



Are you ready to poun the world's biggest party?
Come o Jimmy Buffett’s® Margaritavllc® and the

5%t Hard Rock Cafe® Orlando. Dance at The Motown Cafe™ Orlando,

Are you ready to expenience whar it’s hike t!ri#ht n the middle of a movie? |
Spend days at Universal Studios Florida? rated, “The Best Theme Park in the World?®
with over 40 unforpettable rides, shows and attractions. It’s a destination uniquely its own.
Feel the exhilaration and drama that w the movies.

&Y IMIVIE
A LW E MOTEL

Hard Rock Live® Orlando and Bob Mardey = A Tribute to Freedom®™
Chow down at the NASCAR Cafe™ Orlanda, Or dine at Emenls®

Restaurant Ordando. Universal Stodios GrryWalk®™
It's soul-stirnng cveriaimment at its besr.

Are you ready Iuw. VIP frant-uf-the-line um:mn theme piﬂ:
rides and anractions? Experience this as imll D nnlﬂhmﬁl excliive
henclits while staying m the luxunoes, new Portfinn Bay Hotel a1
Uiniversal Studios Escape™ n Loews Hotel. Modeled afier o romantic
Mediterranean seaside villape, the Portofimo Bay Hotel i the first of five
viseare® themed resoris planned ot Umiversal Sindios. Escape™!
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UNIVERSAL

Are you ready?-

Give Us Three Days and Nights.
We'll Give You a Whulﬂ,Nﬂfw Universe.

Come to a[r,*,.e_.x_j}-- ‘UDIOS ;a
|||r|-4‘?ﬁi'r_4“'|'fjru_.dn__¥ ;

el B B it e |

CPAREE . =

Arc you ready 1o trvel back i i | | A , .y |
O this hush green island, you can nde e o H . luxarOons Eortofine Z_. .-" 101

The: Jurassic Park River Adventure™ , _ 2 . : i L
] . 4 A 1 K S THor moreiftorn :,: ,, =] '] - HFE
and dscover the word of TRex. ' - . . il _ it -
Pet 3 b _ i T B, . . * : i F¥Isit Our- atmuﬁcape LOom or
“l:“ h"‘“'""‘ P "y R R T i B TR L dios.com, or contact your travel agent.
A nocraiops Encounee™ 3 S e LR & 'S
Soar with the Preranodon Flyerss
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High Expectations
for Adventure

Thos month the Society
latinches Nattomal Creograpine
Atfventrere,

“Iv's a magazine abouwt a
spirit and an approach to
life” Sl Editor John Rasmus
A magazine whete readers
learn about the ¢xtroordinary
expericnces of the world's
finest explorers, and a place
where they, can find adventure
for themselves.”

The New York-based staff
aims to thrill both expe
ricoced challenge seekers and
armichair enthusiasts with the
new bimonthly magazine. For
the first issue cimber Todd
Skinoer (left) grips the gran:
ite of Lllamertorstuadg in
southern Gresnland.

Ambrose Honored

atephen Ambrose, suthor of the
sochety s Lewis o= Clark, Vinvags
af |I hscoery, received the natiomn 5
mighest honor in the humanities
in & Novemiber White Flouse cor-
emany. 1 he Natiomal Human-
ities Medal recognizes Ambrose’s
ifetine of achievements, which
inclode Undantedl Cornirage, his
first book on Lewis and Clark
Crtizen Soddiers, and biographies
ol Presidents Eisenhower and
Mixomn. Ambrose also founded
the National D-LDay Museam
and was historical adviser for the
1998 film S my Frivite Ryarn.
Professor emieritus of his
lary at the Uiniversity of Mow
Orrleans, Ambrose has been
fscinated with the trail of
Lewts and Clark for more than
20 vears, [t remams dear (o his

heart—and his family's."Dur

MATIANAL GEQUGRAFPHIC, APRIL 1G990
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There's no canspiracy here, just the
215 horsepower [sutu VehiCROSS, Rept

garthbiound oy rally-sport inspired shock
absorbhars and an agvanced S-whaal
grive system. Basicatly, it's what happens
when a bunch of engineers thal don't
make piain old cars read 00 many sports
car magazines. And with eniy 2500
VehiCROSSes availabie, we can’t confirm
you'll actuafly get ane, only thal they exist

} idb £T00 ¢ weww_ golartker, com
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Microsoft

Whnere go yod ward e ght fodapy™

Microsaft™ Works Suite O9 gves you 50 many tools o gel things done

around the house, you may start to neme il Can Go anything. Aller all, it eagn halp manage your

persoral finances, create letters and greeting cards, and researoh and wrild SCNOO! reporis. With Works Sulta 99,
wail can do all these things and more Tor about the pico of replscing a oad of whites

So gn ahesd, start gettng things done, bl don't forget: while W Can help you remmmiber

when to do your laundry, separaling [0a0s S your joa

With Works Suite 93 you get all six of these grost Microsolt products for around 5100
- Wortd 57 « Warks 4.5 + Encarta” Encyclopedin 98 - Money 99 Basic
- Graphicy Studio Grestings 29 « Expedia” Streats 98
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Forum

Readers of the Decentber T998 issie warre saddenod By
the photograph of the red colobus monkey krlled while
crogsing o mewly paved roaed in Zanzibar (Grograph-
icid ). Several suggesied vrecting rope bridoes across the
haghwy tor help sive this endangerad arimal,

South China Sea

When | opened the Diecember fssue, | felt as if | had
seen the piciure on paged 6-7 bélore Apd sure
enough, it was aboard the US.S. Biue Rudge. 1 once
stond at the exact same position as the photog

rapher, looking straight ahead as the Blue Ridge
hurried o Subic Bay in the Philippines, The day
was Lictober &, 19840, I was one of more than a hun

dred hoat people rescued by the Blue Ridge in the
South China Sed after ]ung. hisrrible, sulcidal
escape from Vietnam.

~ THANH DIEF
Sl [y, Ciitifor

[he caption for the photograph of the beach at Nha
[rang, Vietham (pages 28-9), states that the city is
“where the first LS. servicemen sent to Vietnum
wrrivied i 1952 to b arrplanes for French forces.”
[hifs 15 Bt true,

An important yet little known aspect of WW 1]
history involves the US. government’s Office of
Strategic Services: operation m Indochina, Under
orders lrom LE Gen, William "Wild Bill™ Domovan,
the (LS5, sent teams to Indoching to train and
work covertly with Ho Chi Minh against the Japa-
nese near Hano. Also, according to declassibied
documents, in August 1945 the 055, dispatched 4
military group, code-nanied Embankment, to Sai-
gon 1o collect ntelligence data aboul war crimes,
POWS, and Japanese intelligence orgamazation,

In Septymber 1945 the team's leader, Lt Col.
Albert Peter Dewey, was ambushed and killed as he
prepared to leave Saagon. He was the first American
to chie in Viemam after the end of WW L

EEITH JEFFHEYS
Lits Atighbes, Cnlthrrnni

Dinosaur Embryos

On page Hl of the article on sawmnpod cggs, paleons
wilogist Kodollo Corsa savs “behavior rarely gets
tossilized,” and the author concludes, “we don't
know il the hatchlimgs relied om adults for care,” The
sauropods were herbivores and very likely relied on
symibiotic microorganisms for the digeston of ther
plant diet. Une characteristic of modern herbivores
that rely on symbionts is that thev are born lor

hatched ) withowut them and must acguire them
from adulis, In the case of ruminants, such as cows,
regurgtinted material full of microorganisms is con-
sumed by the offspring. Semehow the sauropod
dinoapurs must have inocalated their voung with
symbionis. While we may never know the exact
mechanism by which they did thus, dose contac
between oftspring and adults would have greatly
facilitated the process.

DETSEY DEXTER DYER
Edmarantieet of Mishaty, Whaapn Calloge

Miretven, Sefabiaadiinsm

Barcelona

With their ancient roots, the regions of Spain are
extremely diverse. Many were Independent King-
doms bor centuries untl the two major opes; Castile
and Aragon, joined in the 15th century. Today's
Barcelona, with its light and shade, is the result
of Spaniards from all over the country. You can't
understand Barcelona without Spain, and you can't
understand Spain without Barcelona

JAVIEH CRESPO
wpntamder, Spain

As o native of Spain, 1 was excited to see the article
an Barcelona, but when | began reading my enthu-
stasin waned, The article capitalizes on stereotypes
to paint Barcelona as different fram, and imphcitly
abowve, the rest of the country.

EMMILTOY VELILES DIES
Ffglmear. Mimsochusert

Copgratulations on your article on Bareelona. Az a
Catalan, I think it provides a realistic view of the
Catalan world and makes ¢lear thar Ciatalonta is dis-
tinét from the rest of Spain.

PERE=-MIQUEL PARES [ CASANOVA
Lai S 'L legell, Sgnain

As whimsical as his art nosveau style s, Gaudi's
architecture, with all of its angolar colamns, 18
structurally logical. Undoubtedly, Antoni Gaudi
was true to s rows and serny Barcelona roofs.

LR D L EGEL
Adewir. Artzvin

Spain and Portugal Map

I was guite surprised to see that you mcluded
Navarra as part of the Basgue region. The northern
part of Navarra has clear Basgue intluence, just s
the south and east have clear Arapon influence,
because the provinees border one anothern. Whaile
it s e that some pro-independence Basques
wilild like to see Spain’s oldest kingdom as part of
# seven-provinee. Basgue Country, which wouild
also include parts of France, Navarrans expross
thelr own wlentity sgain and again at the pulls.

CHISTINA MATE(-YANGLIAS
Parspplinml. Sgnidm

Every Portuguese knows the proverb "1 Espunlia
nem o vento pem bom cesamente—rErom Spain
come neither good winds nor good marcages.”
Remarkably, the Catalonians have a very similir
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and satisfying

there s one easy,

choice - Transitions Lenses - the pair

you'll wear the most. Indoors, outdoors, day, or

night, Transitions Lenses adjust automatically,

Indoars they're virtually clear. Qutdoors they

darken to either a grdy Gr Srown tint. And

they re lightweight plastic with 100% UV

and scratch protection already built-in,

50 when it's time to look for new eyegiasses,

aok for the lenses that are the most versatile,
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day-to-day wear, Look for Transitions Lenses;

Available fram your eyecare professicnal.
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proverl: "D pomertt m bgere vernd nz boput geni—From
the west [ie., Castile| come neither good winds nor

good people”
FRANCISUO JOSE NUNES [0S SANTOS
Frgiet, Pris riagind

MNunataks

[t's always beautiful watching life around ws Bur
when | see it grow under those extreme conditions,
[ can't help wondering if Mother Nature isn't shout

ing at us humans: “Let me do my pob, and youd be

amazed ot the maracles | can create!™

SAMDILA HAITARSEL
Terumiaie iy, Sletws

(e would expect that the asperities of such a cold
climate would discourage any life-forms from tak
img o foothold. A square-foot serimmage of crea-
tures cormes as a pleasant surprise. The adaptability,
resilience, and frugality of small plants; rodents, and
brittle insects show that "life conguers all” and does
so depending on scant resources. We  humans
should imitate this pinch-and -save lifestyle.

ASIMAROULAS DIMITRIS
Aprmm, {arvnce

Winslow Homer

“Something happened” 1o Homer in his med-40s7
Surely I'm not the first o suggest that he realized
he was gay but couldn't accept it. How many dark,
lonely, gloomy deathscapes would o goy paint
because one babe informed him they were "just
friends™

ITERRY LW
Hirgnit, Jaludips

The artist’s priviete bife has been the sulpect of mch
speculation—and a few academic papess—over the
years, but gecording o the leading Homer scholars
tleere {5 Ho evidenoe that fie wits hoetosexsul.

In your superd redscovery of Winslow Homer
| came upon a beautiful tangle of camphire sparks,
frantic against a lake's complete calm {pages 76-7).
But it was something in the caption—"where
Homer . .. absorbed landscapes he would re-create”
—that really caoght my eye. With that simple
phrase a photograph became a stop on a tour of a
great artist's heart,

. SHEPARD SDULES
Atlareital. Carnrghi

The picture of the English village of Cullercoats
taken on a dismal day [ page 86) belies the fact thar a
few fishing cobles still work from the harbor as they
did in Homer's time. The same families carry out
this trade, continuing a tradition that goes back 1o
the 1600k, Winslow Homer 1s still talked aboot with
3 freshness that can come only from a community
with a wealth of spoken history, My next-door
neighbor’s prandmother was Homer's fuvorite
miodel, and Homer s watercolors show scenes that
we still enjoy in the day 10 day. '

STEVE HATULIFFH
_atlrriowty, Enplanul

Body Beasts

The article made me twitch. | kept wondering whn
body parts the horde of minlature monsters was
wbout to stake out on me. For future articles of
the same genre you could post @ warning: " Not for
the squeamish!™

DIAYE WHITE
Afux, Umiiuarw

Not mentioned in vour drticle i cerumen {earwax|
as 0 source of Dernovdex follicle mutes. (ther species
are found m anmmals, mcluding dogs, cats, hamsiers,
cattle, sheep, horses, and swine, Ax far as | know.,
Demoidex species are restricled (o mamunals. [t
wirttld seem likely that a search of the cerumen of
other primates might show Demodex passengers.

WILLIAM . MATHEY
Srpienn, aliforem

Petra, Ancient City of Stone

Petra was depicted marvelously by Don and Annie
Ciriffiths Belt, but one thing was missing—ithe
superb lines of John W. Burgon regarding Petra’s
remains: ~“Match mie such 2 marvel save in Eastern
clime, / A rose-red city half as old as Time"

CARL COHEN
Ann _Arhur. Mdicripnm

The wonderful photographs of the buldings wm
Petra, lordan, look like something from an
explorer’s dream: In [ict, they look lke some
thing from an explorer’s feature film. s Petra the
site of the final resting-place of the Holy Grail in
Inteltarntst Jortes and the Last (risade?

ALY M. WO
Halrrsr, Wisgomary

Yis, the facade of Al Khazneh (the Treaswry) was
prroprinent in the 1989 movie

Geographica

In Angust 1995, while Bymg trom Fort Alsworth on
Lake Clark, we landed on the beach of Kamushak
Bay just west of Augustine island in Alaska. There
on this solated beach we found a little wllnw toy
duck, After reading “Tracking 4 Tov Flotilla,”
finally know the story of our wilderness memento.

HICH AN MANGH TENKLES
Firrodad, Hfmeiy

Letters for Forae, shengdad be sent b Natwroal Greigraping
Magazime, Box 98198 Washington, I0CC 200008198, or
Iy B b QIR0 54640, or visp the Tndernet to rigsforieenin
natiotlecognaphic.oom. Incliile samie. oadifress, aesd oy
tierre teleprleorne Letoers pray tv edced for claray aend space

mmmmw

Phnuﬁ. TMaps; quistions, con-
tests. l"mu the rest of ihmﬁm-
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I'he Difference Is Real’

You con see the real Pre Plan difference when v
SOl (0} P ARE "1 INGREDIENTS

results of Pro Plon's high quality ingredients PRO PLAN suoee s 50 iets. Reall Salmon

ond nutrifion in your cat: Bright eyes. o

Sleek, shiny coot, Less waste. An overcll SLIENGE DIET Poultry By-Product Meal
look of good health. |
Tty any one of the four greot Pro Plon Cof o e Lhicken By-Product Meal
Farmulas, mode with real salmon, reol beef,  NITR(Y
real chicken or real furkey—and see the e
Pra Plan difference yoursell

Chicken Meal

You'll find Pro Plan pet foods af pet stares, Feed
slores ond velerinorians.

Now’s the ime to call

1-800-915-8877

Extension 562
and make your cof part of the Pro Plan team. o

Wisit our wob sihe of www propian.com
o bearn ohout off of our ot and dog products




Knocking Geography and
Physics Out of the Ballpark

BAT VEDTATHEATI ||' " F an HTioilss 1]

A Bloodcurdling Link to Vampires

Count Dracula, played here by Bela Lugosi, may not really
have been a vampire. He may have had rabies instead.

Lurid vampire legends tell of male corpses vacating
their coffins at night 1o seduce women and attack humans
and animals. Juan Gdémez-Alonso, a Spanish doctor, was
struck by similarities between the attributes of vampires
and the sympioms of rabies, including hypersexuality,
frothing at the mouth, and an intense reaction to bright
light. Digging further into the subject, he learned that a
rabies epidemic began in rural Hungary in the 18th cen-
tury and spread across Europe just as the vampire tales
proliferated. Gomez-Alonso believes peasanis frightened
by the bizarre behavior of rabies victims created the
myihs to explain it
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Seven people at a time.

It was a revolutionary machine

that broke new ground in technology.

Since 1983 it has continually

moved the world forward.




Fifteen years later, the revol

1983-34 - 1985-86 1987-88 1989 &> L 1991 —

We knaw we creared something special. By inventing the minivan. wea built much more than just social fabric. And, over the next 15 years. we would lead every step of the way. Year after year. we continued (o

an alternative to the station wagon. We started & revolution. We designed and engineared a vehicle move forward by baing the First mmimvan to offer such groundbreaking innovations &s & standard driver s aw

that wouwld transform America s streels and highways. It became a special part of our cultural and bag"™ The first with dynamic side-impact protection. The first with dual siiding doors. The lirst with Easy Out




1tionary thinking continues.
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Roller Seats® The first with Integrated Child Seats. Even the first with Integrataed Child Seats that recline wa 'va led this revolution in sales too? And with continuous innovation and imaginative thinking.

Basically. we not only invented the minivan. we invenied just about evarything in it. And, in the process we we will continue to lead the world into the future. Seven people at 8 time. Chrysier. We made the

garnered more awards than anyone elsa in the indusitry. With over sevan milffon minivans sold, is it any wonder muinivan what it is today. For mare info. call 1.800.CHRYSLER or visit us al www.chryslercars.com




The minivan from Chrysler and Plymouth.

CHRYSLER PLYMOUTH

. —

Town B Coundry Limited Plymouth Yoyager Town & Country LX]



New Piece of an
Evolutionary Puzzle
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A Giant Figure in the
World of Science

Meel Los Angeles s latest star:
Tess, a 50-foot-long anatom-
ically correct iigure who
demonstrates how the body
maintains homeostasis—how
it keeps things like tempera-
ture and blood oxygen levels
in balance—at the California
Science Center. " Her head
turns, her eyes blink, her lungs
breathe, and blood *Hows'
» through her veins,” says curator
Pavid Combs.
i h showiends in proper fashion:
LW B She raises her arm 27 feet high
.8 P8 flick off her power switch.
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GEOGRAPHICA

Echoes of World War Il in Texas

It &4 prosai
tched with views famithar (o the soddeer wiio
owrted 1L But that soldier created these exolic
scenes while interned ar Camp Hearne, Texas—
ome of more than 370,000 Cermun prisoners of war
d War [1in 625 U

little artifact, thas canteen | r1!:||'. |

who spent part ol W A Lamps
Lo 4d sEADes.

Michael Waters, a Texas A&NM Liniversity archae-
ciopist, has been excavating the remains ol Camp
Hearne, which held 4,800 POWS soon afte: O
g in 1945, "It took me several tries 1o find the

site, B sava "0 s overgrown with tall wedds and

™M
w IS,

Hut he 2000 beépan to unearth the losam
and jetsam of daiky lite: buttons: belt buckles
(rerman toothpasie tubces, dog tags, mess gear,
riscksacks, religious medals, He wiso uncovered d
minlatare German castle built by prisoners (right
i pass the time. He imterviewed local residents and
winit 1 Germany o tlk to camp survivors aboud
their expericnces.

Many POWS were sent to work on the
mg area s farms. A handiul escaped. And one was
Presiten Lo deatly b
pected him of ant
Closeg

s surround

wrdent MNaa comrades who ss
Crerman sympathies. The camp
after war's end i 1945 I"-':. that time 1S pris

anvers, fike those tn most LS, camps, had embraced

a favorite American song: " Don't Pence Me [n"
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Dino Dung Reveals New Data

To Thrannosuris rex the young, cow-size, plant-
cating dimosaur made a tasty meal. But scientists
like Tumothy T, Tokarvk of the Rovad Saskarchewan
Musewm (left) and hi
whity found the hopge hunk of dung T, rex deposited
after digesting that meal, consider the remirinsa
hey learned that the coprolite held

ageed pieces of bone [bottom left), indicating that
he fearsome predator crushed s prey rather than
swallowing 1t whole

Muost reptiles today simply pulp food and let
their digestive tract do the rest, and most of the
! reachey the feces

revelation,

prey 15 dissodved by the time
sy karen Chen of the US. Geological

"Bint these .n|p'- WATE

stage
Survey, who led the study
fractured before being digested.” The 65-million-
vear-old specimen found in southwest Saskatche
nchyes dong, six inches wide, and
—wice as large os any |'lr.-.'1:u|.u|'.'

Wi measures 17
five inches high-
B u-|".-.|-|r (roim o carmiviorous dimosatar
T, rex, which grew to about 440 feet long, is the only
carnivore ever found in the region large enough

to prodice o coprolite thas size, Chin savs

149404
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A Birthday Party for a
Moonscape on Earth
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A Burial of Note
at Teotihuacan

I'he mysterious city thai
dominated central Mex
oo nearty 2,000 years ago
(GroGRAPHIC, Decembor
19495) has yielded a stk
ingly elaborate human
burial. Anrona State
University archacologist
Saburo Sugiyama made
the find at the base of
[eatihuacan’s Pyramid
of the Moon.

:'-iugij.-';:m._! and his feam
excavated the skeleton of

BRA LAk (ST j.l B,

a male at least 30 years [

old who died around a.0. a8

150 (above). He was scat- |
ed with his bands crossed
behind his back, suggest-
ing that he was sacrificed

Past Rise in Greece

Tasty Clues to Wheat's

m dedication to the mon-
mment or to a roler. The
team also found more
than 150 artifacts, includ-
ing two greenstone sculp-
tures, three obsidian
figurines almost 20 inches
Enlﬂg (left), and a large
ArTay af knives, blades,
beads, and pendants,

“These were exception-
ally rich offerings,” says
Sugivama, Also in the
tomb: skeletons of five
large birds and what are
likely two jaguars, appar-
ently buried alive.
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Eaperidnce CLARITIN - safe and cHective relief for

agres & and obder. CLARITT vell wolerated. §t hasa
i [N =t wivsch ocourmed & f
fLee they thd with plasebo (sugar pill}, Most common
il - arring witl b P FTTRCRIT

Nemdrewsy antthicianvines, sich o CLARTTING

re arovtladle fry prescrzpiton ol

Call toll free 1-558 - 543 - (N3, Notib vour doctor of other
medictiom s | you are currenth 1.1L'|rlj_rI Llomsall voer

doctor for importint information concerning this prodoct.
Mease see addinonal i||||_|-|1: Fanst inhormatian o e pag.
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IN HIS QUEST TO REACH THE
PLAMNET'S FOURTEEN HIGHEST PEAKS.
ED VIESTURS RELIES ON HIS
EXPERIENCE, STAMINA AND WILL.

AND HIS ROLEX.

ROLEX




NATIONAL GEOGRAPHIC MAGAZINE

WILLIAM L. ALYEN, Editor

BEOEERT M. POWILE, Aisactanr Edites
BIYHERT L. BOOTH. Mamaging Nditar

SENIOR ASSISTANT EDITORS
FUEHTH BROW S, Frolurmm - 1i'l"l]'_'l_l'.liu.l'l T_'[I-I'.IL'T]!II'T,._.!FFl.l.[.ann'
MK GIORE, Sciemie » DAVID [EFFENY, Legrmds
EXNT | ROBERSTEEN, Phpnpraphy « PETER MILLER, Expediivs
TS G WITTEHILL, Baerronement » HEIH.I'!-FEI DHANLAM, Inresianionad Ll
OLIVER PAYSE, Manusrijin = CONSTANCE H, PHELPS, Layout snd Design
LESLEY A1, ROGERS, Remarch = %W ALLAN ROVUE, [Duirmitemy
CHRISTORHES IV SLOAM, Ar

EDITORIAL

Assiniaert Edmoen Do B, Webad R Pesss L Poieiee Al L Teertine, Jote Veomew Weg
hotirghe dusinh. Senior Wrtmrs ot L Shor, Cammy Blasnie P | vesiad] Sanioy Ediaeisl et e
Atdod*, Las hoon teffce Tand [ Lumh, Rar Werese W@em 8, Seecot], Phares O hisdl evite B
CEF Tagm fabie Weoomde & 8 g ligee Mgpgee o Jacknwne Edfttonisl Wtel Casarrdim ¥ =ank s et
el 4 pefferenn, Jliean Deldced  Fabibaeribc Watipniie 4 loesstey Ao [lefss Spug Messarofies
Loty 1. Aeesergon. Juiith VB, ki B Mo, Satais W MCrvirail lsaithe F. Patery, Abiged & Tiptee
Frsecher Triste Comrall SGce J Cuen (egergly tara ) Duotwrass PEFWAg Coarey Mary WP nm
e WY Perewied

ILLUFSTRATIONY

Phodegraplyy: Sowan & Lrevny, deer Sewrior Lam ASel Vg diben hlen Sodr Comm. D sl WepreEs
fwmorcdl oo Miee Treadser  FRaine Frgiesnng | ssiweew B Wagre Barietiorss Edore Owne @
v, M [wwoior Jore A, Erfmea. PesmsTh DanT Pegeciy Bt | Fim, Dl Jerve, Pt C=amyg
Loy firpom & SdcEHreyn. Sarhy Mo, Ear T Uhunrwes, Chemiogtey SoRmTE S Vssrerwl Layms arul
ihtmbget: Triliini| Coima | | g tivi, [leesll C Woiroes. Proogeeey Detty Clrmas-Doliiey Cay Kobo Hahies
uLrres ki htﬂiﬂﬂm"'ﬁlﬂ'l“uﬂ.ﬂll';lﬁ_ﬂl Crewhrret A Uaas demet Doy J Hadain de
Lure flemerr Crwn ¥ Dummirein. Enpreving snd Prisliog jane O fFowa Ddele L L Dy
didllign [0 Py

EDITORIAL SERVICES

ddminmiratroes: Yo | Falv om0 TiE Foney Warad Dovresta, SaF Macle Taans Lewrercs Spmpeeay
Bear & oo feciors Pubsefng S L &viarsen. Sarcis M Tlord Smamsd £ Lavspanhskes
Carmn Dulony Blgn, Uredite=s 5 Wllen ool Ceeer- Ceew | Dipmord, Crarpee Trgves Ao © Sacoe. Diveeny
Apdigramusl Lnwn 1 So0r ComfhdHitetiens W Juetin acifwss, Deecfor Dubie Abger Botare b
Pl fletwe S Aaottet wmege Golleplion: BAmin & Wulersl. Descm Wikam [ Puity, (reage Geles Cuiniye
4 Harwtd, e A Fufe  foroaition lervioms Ceveen T Cawel| Deecor CSrwmmoeuiscos Jossin M
. x|, DespOror | h#h.ﬂlﬁnll{:!ﬂ“ﬁFﬂml:ﬂq._ﬂwhl: i, Dm0 Enacox inoet
Himpiresio Ewrhers ferdod e N Aim E HuIES Tgirsmtoen Kalliyn A Eags Svmesee Sl Moo
mehﬁllh-i-"l'hmrrn e Duvm. Oemers Toci A Bisoe. Tobgrs & AN G e

ADMINIETREATION
-lmi#i:hﬂutmlmtmu:r.EMH._m Adeninietration Ly | Mscte
KAgre & BAri olas, Paaibpgep A ke I-hiﬂ-ﬂmlu-rﬁllnfm Asit ki the Presidehe ~evow
J ety Chndelon: Eleass W SWfod Cescts Oewslopment Oifice: Maigaest Giars v
Educatiennl Servses Sooo L Toene Exgueditimens Covssil: feissa baoe Ueness Expipewrs Hsll: Soane
4 tiine Desrmee hgeoy W Beme g L Sluiege, Retam WMOSIw Finsedsl Plarmimge Saegran
Ve b Dwstr Genersd Berviesw Nober! A Coe Decnr Gecgraphy Edueatian: Focan F Dyl Ceeree
Miary Las Pl | e Fejjuiim, Gpnn £ Ghbe Bopm | Hncsisd ey H Pnatas. Human Resoursss
Moot | Fovesd Camw = Lany Dewilsa Seliecd Coutwaill Daee ndpcmmition Dywtees: Teo 1L 06—
(re=pe | Fubbe mienabonsd Publlsstions: Pomer o Fendoer, Deechs Lews Soapi Soie Aigesd] b
Dottt fhipemnp ® Mcliresd COemifr Gl Cowmsed' Memibser Gerviesa [Ceuiina © ADuijghes, Sidn
O oty Srectina Prstnitiei Seeir L Frvess. oot e M. Asse. Jemee b Hiderd Hubar
fege Lrase | dwrmars 0 Dpteindl 4 poes fmsasich snd Expliorstion Committes, Lrste 5, Soott
ety dymeene Tresscrwers Offae ledora 0 Corsleris Sesf Dadsece  Unlied  Ningdom Dffcs-
mrile Llepaiay [t

PEODUCTION SIRVICES
g 0 Vemgrer, Dhsctor smdeetusing: Dadigs v Wiis, Deecss e T D, Assw, Do Trw-Sywes:
Genthey 1 NcCorrmd, Dvamm, Maros &, S, Phing £ Ploste Bomard O Quseck PHisisg; o B

ewiernern,; Shame L Hrmem lid'ﬂﬂhﬂ-ﬂmluL'ﬂﬂr'mﬂ-Lnnﬁ.ﬂrﬂﬂlm
e Pag el Cisefond

ADVERTISING
Aiime Ve, Neorw fees Uapr Boe, Boomrtt, Weawn Alaagee, Ledw L dotwta Mcsge Liasape:
Tetume 5 hmiity Erriee Shenages arhe Patfon, Socthesr Adnagper Pip G Reyroks Slehees Dianaape
Liored Segrl Mheatee! Daecie 50 D ke TRO0W P Deedd 0 Woooona, Swimt Aderage
ViBENNQET W L MR, DT Eanuia Aibhesaietew Fatibep 0 Tlﬂ:ﬂﬂl'l'hmﬁ_ﬂﬂ_
el W g Prooucrn Adenaper

EDUCATIONALSERVICES OF THE SOCILTY
Boaod e Chwewr oo Aanr vwcme Heton 8 Fagra Soenine Sowcwr Fldbann | Yesssrtias
Uowadl, Digwaf (hilfes. Jwmem Gaetmee [Posewd Joctaswr Kpor Waaes, ‘oo Seey Sovws 2unmn 0O
dfpre=a. L Sandisth e Waire O Oesjan. Tz Mt Tawsdee Lt Brioeer, Sdeor Bl 'l'd_rhl'l_
iiammgmry Ecvie Wowdet Susae Mhonaabie Tepina Fodee Soin B Shaewey Mavigew Eoroe Baoewtien
Frowhucer [isda0 B, s

NATIONAL GEOGRAPHIC VENTURES
. BHCHARD ALLER. Frepfemi

Tebanisior [ruihy T Gy Fremdeit Yodil Bernee AsastnpTsb . Sedie O MoCises  Metvoe
Gyt chacewe bhooa bW femc Mocuoer Soecisr WMctes Remedeirl, St Paoesy Expissie
wainmin F Tl Site Asajises, fihgw @i, Ssgeemmegftmuoon, Peroe Oerg. A1 Ly Sawn
Lerwr, dun o .t Fasowy vtehictes Leaeee B, (g Metggperg Dewcmer, Ooine bt 0 Horeems
b, Ve A Uay, Sbrageg Bt [DVMDAM Rossst W Madtdas, Eine. Thomas  Stesdon. bice Sresyent
Mapwy: Lbwer Carrd Manpgeng Ovmcipr i # Lipn Sdogr Sanvicis Snoves O L. Sreesd, DRoew J Trlip
hedidg? ATy, D=t Hassonrgiime-tieeds Fledmrs Hideepior, Gobba 1 Sopnni. Manr Gooss, & Pasesd LR
Lo fFors Foumst Mandgen o L Rieses, Teeet AWl Eapinyndee [t fsiksiey Tapp oo Prorsaien
L Cittme Timee g Carwiog  Adminishmison. Fanmm A tieerel Frove SQamasl H Glanaee Fusnoees
Carves yprrwey Ble—ti Faapy Py Aimhe

Cmiight & 1F Nalrmre Lemrmis Socary L opivs esasual) Yemmen (eismaiec g o= Soow Foprwew
Crm e B AR MR rTRAT WO Ta DT G Ye (RS (i o e A P

NATIONAL GEGGEAPHH: SOCIETY

“For the merease and diff _ Fi
of geugraphic -
Tan Mimitseal shogna il STy is chortersd in
mmnﬂ,u.-mﬁrﬂhﬂ:ﬂuﬁmddmﬂml
i#atiom, Slnce |RER the Society bos vapporied more
400 exprleiraitnoms and msewrch prosecis, sdding
in knowledge of carth, ses and by

JOHN M. FAHEY, IR., Proiuent amd OO

Semer Vice Srrpnlenno

TERRENCE B ADAMSON SANDEA |, GILL
NINA HOUFSLARN, DALE A, PETHOSKEY

RUMERT K. SIkts
Vo Meeridariy
CHRISTOPFHER &, LIETEL, GFC
H. GREGOHY PLATTS, Trammrer
BERMARD 1, CALLAHAN, KITTY CARBCLL COLRERT
L SCOTT CRYSTAL MAIY I DOMOHOE
WILLIAM K. GRAY, DOMMA L HASSLINGER
GEORGE B NEWSTEDT, ELTWARD A NESO, L

BOARD OF THUSTEES
CILIERT M. GRSV ENCUIL [ hiermn
REE; MEUMPHY, View [ Seairran
WOE L ALLERFTTUN
Chairtman, Biggs Marsk 8.4
WILLIAM L ALLEN

THEMAS E LR
Csarrmran, Doroerree Comumiiiee, Bell Afore

FRANKE BUMAN
Charrprar ged CECL Patler Corpaentunn

LEWTS M. NRAMSCOMN
Kirtirstaly Schoal of Governmeml, Hursarsl Umirerser

1L CARTER BROYW N
Pareypee Erenta, Matsemal Gallory of 401

MARTHA E CHUNMH
Prowickeimt Ervarriti Homd Calepr

MICHAR COLLINY
Proaaderd, Michas’ Cadlimi Amacians

ICHM M. FAHET. T
NINA HOFFAMAN

JORHERS 1A ISELDS
Presadever, The Couper Linnm
FAMES (. KALTTE .
Limmared Parenet, Cesblwan, a0 fer o €2
L WTLEARDY LA SRR, |
Chumirrmim amd CEC, Marrioet frtersa sl
FLOERT 1A DEVEES My KENZIE
ﬁmrr.'ilqurh__ femidens of Schoals, Clarisd of Caleubg
PATRICK |, MOOINAN
Chyrromin, The Crmensarion Mol
SATHANIEL B REED
WILLEAM E RETLLY
biremuer Adies iksdvit, Erciressiivniid Profecton Apemy
WLZANKE L TG WAY
Fueras Adnitant doontary of Sdare

I FRANCIS SALTL 1N
Chagreds g Peesident, W 1 S Cormpany

MEYRERT W SIS

TRUSTEES EMERITUS

Oweeen B Anduimoe, Robar) L Bidsstwn, L oye = i
Socegm M. Elby, Wik Craves, Cang P Magbrs
Wiry Lytehss 8 Sbvius, Liuiean 3 Foociefeie

Bdei® & Sawrnmis 0 Fregecce 0 voshurgh

RESEARCH AND EXPLORATION COMMITTEE

Qarrgel B filae vow Prgwyies] mnl e
Fara & Wilkettn & Weos Chertmer Wwethe [ Churhe
W3 oo g i B P Lol Ve
:_H'H'lﬂﬂ'u Pedlesymatin. [lgvnt Pymperted Fetee ¥ Deen.
Chiews = Soos=asca, Jirhn H Sess
bigop Dladter Some [pacrga d l'.l_it-'.I-l-l'rm-'.'.'n'a'rgE-I'

EDUCATION FOUNDATION
Lerry . ot Cetouties Damorey



www ford com




DRIVEN BY YOU.

BETTER

Sove otor Gompany.

[ |

L]
L
-
1

L 1

IlI .!*1

v Mg

iy
. T

.:*"I‘*




The world's first handheld global satellite phone and paging *
network is here. Now your wireless service can covar tha aarth. IRI DI u M

IN THE U.5. AND CANADA CALL 1-BEB8-IRIDIUM EXT. 4895 calling planet earth

iMN ODTHER COUNTRIES PLEABE CALL +40T7-659-1B89 OR VIEIT UE AT WWW.IRIDIUM.CQDOM
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The true measure of

For nearly half o century, Tovora Land Cruisers have been travelling the globe, créating

a sport utility vehicle is not

hs where there once were none. Now they ré even better-eguipped for the 1ournev. 1 he

where it can go.

T T - r 1 a
vVia-powered [ovota Land Crutser with available seating for eight. Darwin would approw

But rather, where it has been.
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FLASHBACK

B EFROM THE GEOGRAPHIC ARCHIVES
Sitting Pretty

Mo vernal poal could spawn thiese spans: Victorne greeazonicg water lilies
nattve to South Amenca, can reach 20 feet m arcomierence and sop
ot up to 00 pouids cach—thoogh i Salem, North Carobina, abda

| 892 all they held were four keds and o dog on'a chair. Phvsician Hetry
Bahnson propagated the plantsin s backyard pond, whene this groop
wits pholigraphed. Pecching children atiop the massive leaves wins all the
rage in witer gardens of the time. But these free-foating voungsters may
have (el some free-floatme anxety, In the 1901 book O Tirme Garderis
writer Alice Earle Morse recalled of her own youthbal hily-sstting: =1 have
never forpotten i, nor how afrald 1 was of ity for soemeone wished 1o

[ift e wpon the great leat to see whether ot would hold me abose the
witdier | oimected to thiv experniment with swehemenoe

This photograph has never before been published in the magazine

HMATIONAL GEOGHRAPHIC, AFRIL 1954
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The Transderm Scop patch is clinically
proven to work better than Dramamine”

r" Transderm is more
" ; effective and lasting than
J Dramamine  at preventing the
¢ nausea and vomiting of mohon
sickness, Just peel off the backing ond
peess 1 bishind your eor of least lour hours
betore boarding and refo. The medicing b consisientty
ahsorbed for up to three davs. You con even shower with it. For
sharter krips, remove this patch when na loager needed and $he
offects wear ot In clinical studies, 5 ouf of &

people did not report drowsiness with
Transderm Scap.

Ask your doctor about Transderm Scop

when you make your travel plans,

Nat for children ar those with gloucoma, |,'!ii|l'|:'-‘,'|.lif:|-' in urinafing
or an abiergy o scopolomine or other belledonna alkaloids. in
chimeot shodies, some side aftects were nofed, including blurred
vissan, dryness of e mouth (in wa-thirds of users] ond drows
ness (reported meicence less an | in &), While wwing fis
product, vou should not drive, opersie dangeroes mochinery or
de other fings thet require alarness. Avosd using alcshol |
you are eldery, your physicion should exercise special care in
prescritang fhis produd. See odyining page for cootonal
indormation an polenbial odverse reactions or ssde effech

Available by prescription only.

ASK YOUR DOCTOR ABOUT  __  _
TRANSDERM SCOP scopolomine |.5mg

Call 1-888-670-5COP www.transdermscop.com
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Your Monday morning commute just got more interesting.

Follow explorers ke Peary, Goodall and Ballard orn the most momentous expeditions

ot the 20th century. You'll hear the actual vonces of these legendary travelers and
share ther delinmag moments. Listen to Geegraphic Century. part of the Radio
Expeditions senes, airing Mondays on Natiaonal Public Radw's™ Adorning Editian™ watl

Babh Edwards, Visit waww npr.oarg for a listing of NPR® stations. And enjoy your trp
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Australia Aims at
Seabird Bycatch

A wandening albatross met a sad
end off eastern Australia, some
5600 miles from 1ts home on
South Georggia Island near
Antarctica. It was hooked and
drownied on a baited longline
intended to catch una, Long-
liners ply most oceans and in
Antarctic walers set lines as [ong
as 80 miles with thousands of
hioks, Anestimated 40,000 alba-
trosses were hooked annually in
southern oceans in the early
| #9s. As a resull, two species are
endangered, and the wandering
albatross is considered vulnerable.
Australia is developing a plan
i reduce the carnage, Fishermen
may be required 1o set their
hooks at night and wse thawed
bait and extra weights so the
lines will sink quickly. Fishing
bouts now must fly bird-scaring
strearners,

Once Targets, Desert Species Restored

N longer quiteso empy, Saud) Arabia’s Empiy Carter
—Hub al Khali—ts again adorned by Arabman orye
“Heginning in the 1940s they were hunted to extingtion
b the wald.” s Thin 'Wicher of the Zoological Society
of London. Since 1995 Sauch conservationists have
redesesd 125 captive-beed ‘oryx, 270 sand gastlles, and
nearly 100 mopntain gaeelles info the desert. The gov-
ernment et disignated a 4,600-6gare-mile Kancluary
for them—yprearly the mize of Connecticul
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Animal Cannibals: A Risky Diet them different diets. Somwe ate salamanders

different species, either healthy larvae or bacleria-

Why s canmithalism m natare so rare? Animals thal lnden ones. Chtheer tgers ate lervae of their own
eal thelr odwn ray [nte ol fatal mouthiuls, ecol spectes, crither healthv—like this one-—or dissased
ogist Lavid Plenmig and s University of Marth Al the grougs thrived except the one that ate its
Caroling team have tound. They raised four group: sick brethren. Nearly half that group died From

Of canmabaiisig e salamander larvae and fed macterin carried oy 115 own kind

Tale of a Tongue

Gray whales often feed
with open mouths in cold
water. But they lose little
body heat through their
tongues, researchers John
Heyning and James Mead
found. The tongue’s spe-
cialized blood vessels

act as heat exchangers.
Warmth from the blood
in arleries is captured by

surrounding veins and
carried back into the body
before it 15 lost.

Farmers Flood Fields to Create Wetlands

o e b ] : r '
g ] R |:l| |I|:|:.. NIcholE Once |.||l._.| AUETEErs Qrmiey S A0S L
PTOW CTTi . sSOPy 1hieey re dorng ':'|_ |._'I|'l||- Li T portmaonl ol
& 1] - ]
Agriculture conservationist, Wichols Labove ) wades through part of
| 63-acre wetland he designed for 2 Marvland farm. He's worked

with scme 30 Ermers to build aboit a thousand acres of swamp
Ly tederal funds compensate most landowners

i =l " i

Vi LIRS TI EreEin ML EPRRLS |:|:I| ||!L' IMesitnl exofjomiic FLErsm
apricultore, farmers are eager 1o do this with mareinal Lands. It will

attract walerfowl, Wichols sovs, Stch small eHorts help slow the

Habioiiwide loss of an estamiatiegd] 120,000 aores of wetlinds a vear
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Surviving number: Fafimated af belgor thum 200

n Welght B0 - W) kx  Habital: Ganges
Brabmneputre, Meghma, Kamaphull and Sanga Hivers. ansd their tributasies on the Indsan subcondinent

il ———
.-'

|"|':'.|_.|-Ir_|r'-|. 1 Ty Boland Sedepy | l‘

WILDLIFE AS CANON SEES IT

A lone Ganges river dolphin breaks the
surface tor a breath of air This dolphin's
lensless eves distinguish only between hight
and dark. but using echolocation it navigates
murky, often turbulent nivers, swimming
slowly yet rarely stopping. This sonar also
detects fish, which it serzes with a snap of 1=
long beak. As a side-swimmer, the dolphin can
move easily in shallow water; while s flipper

g itedl € srwnernd

A pprrnaf e of L anigvl ¥ TN TN
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Py e 50w I"..l-"ul:';.'.".l. red T RUTT
sl TTF feadirirn dan i 0N a f A% AL T i
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undulates freely from side o side, one fin tip
grages the bottom for onentation. The Ganges
river dolphin 15 threstened by pollution, gill
nets, pouching, dams and degradation of
riverine habitat. As a global corporation
committed ta social and environmental
concerns, we join in worldwide efforts w
promote greater awareness of endangered
species for the benefit of future generations,
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Used Improperly, Anti-
Bear Spray May Backfire

Backeoantry hikers i Alaska often
carry catdsters of red pepper sprav as

o defense apainst an attackinge bear,
Sprraved o the bear’s oyes or nose, the
Sioditet oy deter o change, Bat LS

{ n.-'|--k1--n|| survey rodogist Tom Somith
has made o I wsed

ITEPTOPCTiy~——mn 1cnis. |-l|'-|'| CONLRETETS

| 2l
A FLAE s Ceyery.

-.3-||||-|:3 ofF ather objects—the spriav's
residue could actually gitralt bedgrs,
| soraved 1t onto a beach and then
wilched o sinw and her cubs rolling in the -:,I.'."--.I
st having a bheck of o time,” Smith says. Bears can
pick up the spravsscent from a guarier of a mils

away, he adds. Spraving o camipsite could creste

AL

danger tor the next people to wse i The residuc

appears 10 e a stable compoand that lingers o
l L i

WEEKS, St thunks bears" natur] curiosity about

strange scents explains the attraction.

Help for Costa Rica's
Vulnerable Crocs

shot four umes by poachers,
this Amamican arocogdile
guarded in Costa Kice—
survived, One af a few hundred
on the Hio Grande de Tarconles,
the animal wa abandoned by
IS capbors when they were
chased by comservationses
Later photographer Daviel Rose

deove 11 1o the Jaco crocodile

presesve Io0 treabment, I ci=t
vear the Preserve and other
proups relcased 400 captive-
riised babv crocs into the wild

Exotic Weed Strangling Lake Victoria

Al choked up: A boat dt the Kenvan port of Kiswmu b
maroaned by an infestation of water hvaciiths Mahive W Lann
vmerica the weed roached Africa by the Lite 1800s, possibly

mparted by gardeniers, In rafts as thick as four feet, the plants
can double i area o 4 matter of days and plagoue many impoe
he cost in lost hishéries |

LAELE POTTS i hvdro [FOWET % wiell as

damuaged water supphes may total 150 mallion dollars a vear
\thoweh some scientisty want 1o use chemicals o the plants,
Cieotirey Howard of the Waorld Conservation Union savs other
wuanic hie woukd also be affected. Two species of South Amien
watll] WL ||'- WETE SLITTIE I |||l!'|l' o thRe |.-i-.|.' | Pt |'| ||'|'|_"|_' :I.u'_l I .';'_.'_|'I
to eat the hyacinths, " The elfects are beginning 10 show, bat i

nevie the dishired level ol control.” Howard

ey fake vears o g

savi, Meanwhile the hvacinths are also harvested mechanically,
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Puring™ hos reformuloted Puppy Chow puppy food ond there's no better

wiy to get your puppy off to o greot stort. It's highly digestiple, so your
pUpPPY % system tokes in more of whot |t needs to bulld strong bones and
nusclas—and help support o heolthy immune system. New Purino Pupoy Chow,
Ife nutrtion hie necds. now Tor 0 long. strong and exceptional hife. Contact us at

1=-B00-B17-4TAT or ot www. puppychow.com for o FREE Incredible Puppy Care Kit.

INCREDIBLE PUPPY FOOD.
INCREDIBLE PUPPIEST
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Henry Ford dreamed of “making the desirable affordable’

————

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

A Photographer’s Rite of Spring

The pool was shallow, bint the problem was deep
lor photographer George Corall

1'd be snooting i one oot oF waler over Two
feet of misd. | had to Bgure how 1o photograph the
animals without scarmg them off, and also withoul
stirping up the muck and roining the pacture,

[he solution? He launched a stealth attack via
air it ress (above . "You have' to be coeative.” savs
the photographer, who once fashoned a Hoatmg
carerd housing frotra plastic-fam beer cogler,

Creorge, stafl photographer at the National
Viquanum i Baltimore, Maryland, used scientific
prapers, local word of mouth, and his own outdoor
experience to be in the right place at the right time
for this storys T hat obten myeant the maddle of the

|1|!'_|'|I i the fnddle of nowhere—an the cold and

rathre “And stll sometimes there'd be nothing to
shool.” 5o he leamed to chase the sprimg. If he
missed the splamanders egg laving m the M-

mund, he might catch i slightly later when warnmer
weather reached the mountains, But he had 1o act
quitckly, Scasons may move slowly, but a salaman
det, says Ceorge,  never gives you a seoomnd chance.
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A Close Look at
the Galapagos

W Examine the map on page 10
What s the Latotuds
pagas? How s thear localon
reflected in the name of the
comntry that owns the sdands

] rl".' L |..1| k-

B To understand how the Gala

pagos “poke throogh the ooean
in the image on pages 10-11, you
el of the wland

Can ke o maog
group. Cowver the bottom. ol a
baking dish with Play-Lich, then

pinch wp areas o simulate voloa-

rroes. Slowly Hlood the pat wili
witter tinted bioe with food ool
oring until st the peaks remain
abwve waler, a5 wlanda,

B A OUrSm Brings visiiors

and development

piwgars, the threat 1o thi

i the Caalu
AVITOn-
ment grows. What can be done
b satisfy the needs of visitors

and local people and protect the

erviromment at the same time!
B Introduced species—iguav,

ke
—t5El%'E

LEees, PIs, A gels
severely atfected native plant an
amimal popalations wy the Gakis-
pagis. Have any introduced spe-
cies. such as ALATIES OF Kildril

catxed problems where vou lives

Sleak divers that feed on fish,
blue-Tooted boobies touch

hills during courtship ritusls
Stephen Earsom (below! of tha
Charles Darwin Research Sta-
tion seaks new ways 1o deter
mine sex m young tortoises,
ratsad for releass in the wild




You just read a story about the

Galapagos Islands.

But i1t's not the only

Galapagos Islands
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