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Battering a rival male, a one-ton, thick-skulled Pachycephalosasirus
establishes dominance. New fossil evidence testifies to a variety



of social behaviors and an astonishing diversity of species during
the 165 million years that dinosaurs flourished on the earth.
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OMETHING made Ricardo Martines
stop and pick the rock out of the
red] sands of the Ischigualasto
badlands. Mavbe it was the
way the sun glanced shadows
across this rogged terrnin in
northwestern Argentina, Maybe it was just a
flash of good luck. Something made him look
twice at the rock,
“1 was about to throw it away,” recalls
the young paleontologist
“Then 1 szaw the teeth.”

That rock, he realized, was F““' Creaiures excile
our imagination as do

encasing a skull, probably
225 million vears old

Now, as | armive on the
scene, members of this joint
Argentine-American expedi-

the dinosaurs —those
bizarre piants that first

roamed the earth some

sereno knows that this animal s just as
likely to be a primitive crocodile, another
group evolving at the same time. When the
roocks of this arid, brital valley were laid down
225 million years ago, dinosaurs were rre and
relatively small. The waorld was literally
crawling with other beasts, many much larger
and more ferrsomse

Still, on an expedition here in 1988, Sereno
had found the most complete skeleton of
the earliest dinosaur then
known, Herverommurens., [t
wis & long-snouted creature,
some 15 feetinlength. Hopes
for another such prize have
drivwn him boack. This part
of Argentina is one of the few
places on earth that records

ton are clustered around
the abashed but delighted
Martinez.

“1 Fantdstical” savs one of
his colleagues. " Excelente!™
exclaims another, They are
eagerly excavating not just
the skull but also the entire
sheleton of a long-extinet,
sheep-size animaol no one has
ever seen before.

I have just driven from the
team's camp with Paul Ser-
end, a d-yvear-old professor
from the University of Chi-
cago and one of the leaders of
this expedition. Sereno hur-

ries to the skeleton and crouches over it. Witha

330 million years ago and

then mysteriously disap-
neared, Since its found-
g 105 vears ago, the
sNational Geographic
Society has sponsored
scores of ressarch proj-
ects on the dinosaurs,
Muany of the fascinating
discoveries revenled in
this article result from
that support.

—THE EDITOR

bodies.

the dawn of dinosaurs

“1t looks like we've gol a
dinosaur!” Sereno shouts.
He has seraped clean enough
bone near the ankle to be
confident. All dinosaurs
thare about a dozen skeletal
characteristics, mostly relat-
ed to locomotion and pos-
ture. Ankles are dingnostic.

Leg structure in particu-
lar distinguishes dinosnurs
from the creatures that went
before them and from mod-
ern reptiles. The legs of croc-
odilez, for instance, sprawl
out from the sides of their

Dinosaur legs extended directly

tdlental pick he begins scraping awny the dirt of
ages from a foot. He 1s anxioes. He has arepu-
tiution for making lucky finds and hopes his
Wik stifl holds.

“This is an ungual [a small bone that sup.
ports a claw], and here's a curled toe—the
fourth digit." he sayvs. He moves to the ankle,
talking to the bones: “Yes! Behave voursalf
and soon vou'll be a dinosaur.”

below, as in horses. This lifted their bellies off
the ground and enabled them to walk upright
and perhaps to move with more agility,

In the days that followed, Sereno developed
a hunch that this dinosaur might be more
primitive than Hererasawrus, Months of
work at the University of Chicago would
prove him right and also throw new light on
the beginnings of the dinosaur family tree.

Naironal Geographic, Janwary 1903
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This arnimal gives us g snapshot of what the very first dinosaurs looked Hke,” savs Panl Sereno,

whoxe hand holds the skall of Y Eovaptor,” the maost primdtive dinosaur Enown, in o compaosite
Keroy image. Sereno led o joint expedition that found this 228-milllon-year-old camivore in

\rgenting. Radiography reveals intertor structure without damaging the fossil
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Belayed for dear life in Dinosaur Provincial Park, university stedent Hans Larsson picks at a
rhino-fike Centrosaurus. (retting fossils out of the ground is the easy part; cleaning and study
take years. Wode Miller, director of Brigham Young University's Eorth Science Museum in
Prove, Utah, checks on a hundred tons of unevamined fossils stored under the foothall stodium.,

social behaviors as herding and parentnl care.
“ven better news is that the great beasts of
our fantasies are still alive. In the past decade
most experts have concurred that, anastomi
cilly, birds belong on the dinosaur family tree
A=z Kevin Padian of the University of Cali-
fornia at Berkeley puts it " Dhinosaurs haven'|
poneextinel. You have adinosaur bath in vour
backvard, roast dinosaur at Thanksgiving,
and eat diposmur nugeets at McoDonald's.™
I e name dinosaur was first used in print in
1842 by the English anatomist Sir Richard
Crwien, when il became clear that newfound
an unrecopnized animal
Chwen combined two Greek words
'liz-
ard,” to descrbe the remarkable creatures
We know today that dinosaurs trod the
earth for 165 million years, from about 230

milhonto 65 million vears ago. Scientists count

astle were from

BT
pnd souros. or

“termable. ™

deitrios. ot

some 350 known species, hall desceribed in just
the past 20 yvears, But they believe this repre-
sents only a fraction of the species that existed.
All probably evolved from a
bipedal, pheasant-size reptile

LU rrYIing.

Back in Chicago, Sereno's analysis of his
new dinosaur's skeleton convinces him it =
indeed more primitive than Hesrerasaurns. Tt
lacks a flexible jaw that let Herrevasaurus and
later carnivores snag and trap struguling prey
Thus Sereno believes this new creature is the
closest fossil we have to the first dinosaur
Earaptor,’
the Greck poddess of down, Raptor means
thiel, It was a light-bodied itk rascal. And i
may have been a tloef, dashing in to grab
scraps of someone else’s kill"

he savs, Y Fos was

“I call it

Moreover, Sereno says, the new dinosaur
helps determine when the dinosaur family tree
ong recog
nized two major groups of dinosaurs— the
saurischians, which had Hzard-like hip struc
tures, and the ormithischians, whose hips
resembled those of birds, Scientists still don’™t
understand how that different hip structure
affected thewr locomotion
nevertheless, evolved along distinct paths,

The saurischinn branch would include
many of the most fomous dinosaurs: [or
instance, the sauropods—a grand group ol

branchecd, Paleontologists have

Fhe two groups,

valomal Geographic, fonuary 1903






huge, four-legged, long-necked plant-eaters,
such as brontosaurs —and the theropods, the
rapacious group of carnivores that led both to
birds and to Tyransosatrus rex,

The ornithischian branch, on the other
hand, was strictly vegetarian. It too would
give rise to well-known descendants. Many of
them were bipedal, such as the duck-hilled
dinasaurs, (Others, such as the armored stego-
saurs and the horned ceratopsians, browsed
on all fours,

Both dinodfaurs found by Sereno were saur-
ischians, and he notes that the earliest known
ornithischian was also discovered near the
Ischigualasto Vallev. So, although the record
is sketchy, the fossils of Argentina indicate
that in those early vears 225 million vears ago
the main pathways of dinosaur evolution had
already emerged. Dinosaurs were evolving
rapidly, perhaps explosively,

What were those early dinosaurs like? Their
legs were long, Sereno told me, more like a
gazelle's than a modern crocodile’s, and they
could move quickly and gracefully. They had
well-developed grasping arms. “And most
excelled as hunters, apparently eating what-
ever they could grab,”

VIDENCE FOR THAT YORACIOUSNESS
lies far to the north of the lschigua-
lasto Valley in a small museum at the

Ghost Ranch, a Presbyterian Church confer-
ence center in northern New Mexico, There
museum curator Lynetl Gillette shows: me a
skeleton of a slender adult theropod named
Coelophysis. Inside its abdomen lie the bones
of a devoured baby of its own species.

Hundreds of Coelophysis skeletons have
been found close together, as if they had per-
ished in some calamity, They have been exca-
vated on the ranch since 1947 and hint at ather
innovations dinosaurs were making. They
had clustered together and thus had evolved
social organization.

Was it for hunting, feeding, or protection?

Perhaps, suggests Hans-Dieter Sues of the
Roval Ontario Museum, we are seeing flock-
ing--an intriguing insight, since birds now
belong in the dinesaur family tree,

Coelophyris was built like a long-distance
runner. “Une reason for its speed and agl-
ity,” says Gillette, “might be to escape guyvs
like that phytosaur over there.”

I turn to see the skeleton of a 19-foot-long

14

manster behing us. This giant jaw with a tail
was one of the crocodile-like animals that fed
in lakes and streams: Not only these ferocious
reptiles but also huge amphiblans —imagine a
cross between a salamander and analligator —
made life hazardous for a Coelophysis,

Coelophysts probably terrorized smafler
animals —insects, amphibians,; little reptiles,
and perhaps the forerunners of mammals. The
true mammals, furry and shrew-size, emerged
about the same time as dinosaurs. Yet for 165
million vears they would remain minor players
on the land. No ong knows why, Mammals
even then had relatively large brains and
presumably more efficient, warm-hlooded
metabolisms.

Dinosaurs themselves had evolved surpris-
ingly sophisticated metabolic skills. That's
one of the major recent discoveries. A genera-
tion ago, when dinosaurs were seen simply as
big lizards, most experts believed they were all
cold-blooded, or ectothermic as scientists
phrase it Cold-blooded animals, stich as mad-
erm reptiles and amphibians, rely largely on
their environment to regulate their internal
temperatures, Basking in the sun thus ener-
mzes an alligator, while cool weather makes it
sluggish., Such animals cannot be active on
demand for long. On the other hand, warm-
blooded, or endothermic, animals generate
their own internal energy. This allows them to
be active when they need to be.

[n the late 1960s an iconoclastic young pale-
ontologist named Robert Bakker triggered a
revolution by noting that dinosaurs could nev-
er have taken over the land if they in fact had
the metabolism of big lizards. He envisioned
dinosaurs that galloped and reared up on their
hind limhs to eat trestop loliage. Such behav-
ior, he said, required warm-bloodedness.

Muost scientists today reject an either-or
position. “Dinosaurs could do almost any-
thing metabolically,” save Hans-Dieter Sues.
Being innovators, they probably evolved a
range of temperature-regulation techniques
Large animals, whose bodies retained heat
well, could have tended toward ectothermy,
while the smaller, active predators would
have tended to be endothermic.

How did dinosaurs take over the land? All
we can sayv is that near the end of the Tr-
assic period, about 210 million yesrs ago,
something extraordinary happened on planet
earth: a global mass extinction. Many species
were hard hit, (Continued on page 24)

National Geographic, January 1003



['he right light moakes all the
difference to Dave Thomas
as he frees ¢ Setsmosaurus
from New Mexico sandstone
s hard as concrete. In doy-
Hrht he can hardly distin-
gulsh fossil from stone, but
prder wltraviolet light the
fossil glows. With mognify-
ing plass and dental pick, he
removes the stone hit by bit,

pncovering fust a fow sguare

inches af dinosaur o day. Al

that rote ot will take at least
[en more Wairs (o pProjudire
this fossil for display, One of
the longest dinosaurs ever
forand, Selsmosouris maoy
e measured 150 feet from

moEd fo bl
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| HOT-BLOODED
DEBATE
but dinosaurs’ life-styles
remain a riddle. John Ostrom
(right) of Yale's Peabody
Museum believes the
Deinonychus he discovered

paleonitologist Robert Bakker
(far right) put the Denver
Museum’s Tyrannosaurus in
an active pose. In New York's
American Museum of Natu-
ral History a Barosaurus
(ieft) rears 50 feet high to
protect her young, a position Rlar . o Tk

some scientists find unlikely. —TEES MR o A

g ] - = . - S e - - | ‘..I-' o
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OUT OF THE SWAMP
A long tail counterbalances the boomlike neck of this
65-foot-long Driplodocus in Germany’s Senchenberg
Nature Museum. Such giants were once thought to be
aguatic, with water supporting their weight. New theo-
ries put them on land, their tails lashing the air, some
145 million years before Homo sapiens strode forth.







(Continued from page 14) and the great
crocodile-like creatures that had Aourished
before completely disappeared. Most crea-
tures that survived were small.

At first some scientists believed that & huge
impact crater in Canada called Manicouagan
expliined the extinction. The impact, which
left a crater more than 60 miles wide, could
have created a cold dark dust cloud — blocking
the sun, killing plants, and causing starvation
among animals. (Many scientists believe a
similar event wiped out the last of the dino-
saurs 150 millon vesrs later.)

However, recent radiometric duting indi-
cates the Manicouagan crater was formed sev-
ernl million vears before the mass dyving
Paleontologists can find no sign of biological
turmoil in the fos=<il record to match the new
date. Still, as Hanz-Dieter Sues remarks,
“The object that created Manicouagan was
very large. If that didn't create a mass extine-
tion, what could?”

Some scientists argue that the extinction
was probably the result of gradual climate
change. Earth's landmasses had long been
assembled into one supercontinent called Pan-
gaca. Then it began to break apart; this was
accompanied by massive volcanism, moun-
tain building, and the creation of new sens,
All these could have altered weather patterns
dramaticallv,

FTER THE EXTINCTION dinosaur popu-

lations exploded across the land.

Why the dincsaurs? A lot of new

habitats had opened up. Perhaps the warmer

world favored their physiologies. Perhaps it
was just luck.

Understanding the triumph of the dinosaurs
is difficult becavse there are few [ossil-rich
recks from this period, the early and middle
Jurassic, from 208 million to 157 million vears
ago. Une of the most compléte rock records
spanning this period lies in China. Recently
Chinese paleontologists have found many

Konglong means both “dinosaur” and
“terrible dragon™ in Chinese, and for centu-
ries the Chinese have wondered about the
tlragon bones they found in their soil. Third-
century A.D. writer Chang Qu explained the
mystery: A dragon ascended a mountain and
went directly to the Gate of Heaven, The gate
being locked, the dragon could not enter, and

ia

50 fell back toearth and died at thisspot. Later
it sank into the earth.”

“Many farmers still do not know the truth
about dinosaur bones," says Dong Zhiming,
China's leading dinosaur paleontologist, as
we drive through rustic agrarian villages in
Sichuan Province in south-central China, “1f
an old farmer finds a drogon bone, he'll take it
home to use for medicine. The dragon isstrong
and brings good luck. The farmer thinks if he
grinds and eats the bone, he too will become
strong wnd lucky."”

Dong works hard to get the truth about
konglong to the peaple. We are headed for the
provincial city of Zigong, where for years he
excavated an enormous cache of middle Juras-
sic dinosaurs found in 1972 at a quarry called
Dashanpu, The Chinese government has built
a splendid museum over the site, which is the
sizet of & foothall feld.

As we bounce for hours on torturous roads,
Dong explains how China reveals the evo-
lution of the great families of dinosaors. In
nearby Yunman Province, where farmers use
dinosaur hbones as building stones for pigpens,
the early Jurassic left its records. Rock beds
there show how theropods like Coelophysis,
the small beast of Ghast Ranch, changed after
squenking through the great extinction. In
1987 farmers found a relative 15 feet long. The
creature was found interlocked with a larger
herbivore. “1think they died in combat, " says
Diang. “Perhaps they were struggling on a lake
bed and got bogged down in quickaand ™

The newer and larger Chinese theropod, a
new species of Dilophosaurus, has two bhony
ornamental crests on its head. It also has hints
of a norrow curved beak, says Dong. He sug-
gests that, like a vulture, it could tear into the
skins and abdomens of larger animals.

Also in Yunnan Province, farmers uncov-
ered an early sauropod, called “Kunmingo-
saurus.” Only 22 feet long, this creature
lacked the long neck and huge size that would
be attained by later sauropods. But Kunmin-
gosaurus’s heavy body, supported by four

Sparks cascade as a welder finishes supports
Jor a cast of a T-rex nicknamed Black Beaury
for itz ebony sheen, Known only from Black
Beauty's skeleton and ten others, this large
carmivare wiaa probably rare among the crea-
tures it preved upon during the last few million
years of the dinosaurs’ reign.

Nutional Geographic, January 1983
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"These dinesaurs walked lilke birds Tydng in
formaotion,” notes troclways expert Martin
Lowelkeley, examining | 50-miillion-vear-old fool
pririis 'l_'|' Colordado’s Purgatoire River, “1TThey
weare e brontosours, all the sgme size, moe-
trig in the same direction along a lokeshore.

Fhied s good ewvtdence for preparious Dehavior,

One puts dinosa I the DASEm [he bone
et ti b1 keen anvew hit |
But 1 hiw ¢ | mall fossil, th
1%, feqth / (7 Il [ENL Lo
E L Mm T A1 (3 I rils f et
1 fliscoveresdl 11 | | i il |
11 Fe L sl expaell { i
. i
Il.". mh AR T fH el i
- P TRTEE SISO i il LS. o i
11 A . he mot | Livesr
:' | 1 LIThER LlOngE Lhe i I_ of OFRE O LILE
large dinosaur teelth lound LIr. Calddean
."-.!' 1§ eL1hd 1 ' e ADaut I8 || &1 '-l
y 1L VO 1 |-"'- | LEVE T ]
i ] Ti | 1 i. sl -'I-|'|||
At th=t I } ‘!. i 5% i it J41l il Eh i
might ki rectated t - ol wh

(1ot O mierest el 2rEAS]
liscove were al ¥ ehien :

Vilner Ta JOLIIE T CATEL W Combatnl
trree oo I I (] I raEment {324

i I i ] | 5| Y TEN 1111
rit] I Willtam Smitl | hacl no 1ol
AL TR e | i

a o {7 'I'.I'.l LA Buck] '-ll |
VY NAL 10 1 2 L - i | f a Mera

ir toumd by quas vorkers around



MNearly o century later, Dir. Richard Brookes
had anotheridea. He named the fossil Scrotum
Humanum, because it resembled a giant set of
human testicles

In the early 19th century " bird"™ footprints
and bones that later would prove to be dino-
saurian were reported in the United States. By

the 1870s twe American paleontologists,

0. C, Marsh and Edward Cope, were waging
d bitter dinesaur war in the Rocky Mountain

Impressions of feathers fan out around the
dinosaur-like skeleton of Archaeopteryx, found
in a Crerman limestone quarry in 1876, This
pigeon-size fossil strongly supports the pre-
vailing theory that Archaeoptervy wits a link
in the evelutionary chain between dinosaurs
and their modern descendants, the birds.

28

West. The archrivals’ teams used shameless
trichery to outdo each other. In the process
they found numerous huge beasts Diplado-
Marsh also
discoversd “ Brontosaurus,” which s now
usunlly called by its genus name, A patosaurus.

Meanwhile, German guarry workers in
1861 turned up the first Archeeopterve skel-
eton, the only fossil the Natural History
Museum keeps under separate lock and key
Thiz animal, which fell into a stag-
nant lagoon on an ordinary Jurassic
day, 1= one of the most importiant
ciinosaurian fossils ever found

“A visiting Japanese professor |
brought down here actually fell on
hi= knees in awe, " says Milner

The creature is a wonder. “See
how the individual feathers are pre
served In minute detail,” sayvs Mil-
ner. “Without them most people
would have inferpreted this as a
small dinosaur. Actually it's quite
possible some dinosaurs had feath-
ers too.”

Muost of the fossil is preserved in
two stone slabs, but a large piece of
the skull was removed so its details
could be studied better. Milner
takes the skull out of a small box
Comparing the pieces, I see that
Avchaeopleryx had teeth, like a
dinasaur, and no beak.

The long, sweeping, bony tail is
classic dinosaur, not stubby as in
most birds. But fanning out from
the wings and iail is that array of
festhers. It 15 these feathers that
scientists find so critical. They indi-
cale that one member of the dino-
saur family had learned to fly. A
wishbone underscores further that
dinosaurs were becomingsomething
different by the late Jurassic. I am
looking at the emergence of birds!

aix Archacopleryr skeletons are
now known. The most complete and
beautiful has long restded in the {or-
mer kast Berlin, under the guardianship of
paleontologist Mlermann Jaeger at the Hum-
boldt University Museum of Natural History
Jaeger's once grand museum is only now
heginning to recover from decades of neglect
before the Berlin Wall came down.

Une gallery remains bombed

1 ."-'-.l':'ll_.-‘-"suu'r'.'r'. friceralops

aut froen

Nalwonal Geopraphec, January 1903



World War I1. Jaeger himsell seems like a man Ant dinosaurs had not yet refined the art of
released from prison, elated to be reéceiving chewing. Nevertheless, sauropods had a solu-
Western visitors and showing off treasurestoo tion—grinding mills i their guts

lone concealed from much of the world. Oneof MNear Albuogueraque, New Mexico, a hun-

these i his graceful Arvchaeopierva ired smooth stones are bemng spread out o

But I have come to Jaeger's beleaguered a field table by sauropod specinlist Dave Call-
museum primarily to see his grandest spec) lette and two colleagues, Wilson and Pegm
men—his Brachiosanvius, the lnrgest dinosaur  Bechtel. These stones, Known as gastroliths
ever exhibited wetre uncovered just & few vards away Iving in

Lo Clustera

T THE SAME TIME in the lnte
Jurassic when the first
bircls emerged, t(here
Also appearsd the largest animalts
ever (o wialk the earth, Sauropocds,
those long-necked , four-legged, and
small-headed plant-eaters I met in
China, were entering their grand-
est epoch. Thev became supergi-
ants, domnating the late Jursssic
landscape

seventy-five feet long and nearly
40 feet tall, this Brachiosauris skel-
eton contoins pieces of two animals
brought back from Afrca between
1909 and 1912

“All my life I have defendecd these
dinosaurs,” says Jaeger, explaining
that in 1984 the former government
ordered the museum to disassemble
Brochiosaurus and =hip it to Japin
for an exhibit. "1 protested. 1 was
then threatened, insulted, punished,
and it went, Now the communist
nsses aresubdued, and never again
will our dinosaurs leave here

Brachiosaurs, he points out, are
the only known sauropods with
front legs longer than their rear
Whv? Those longer legs may hawv
:i_l_.ll_'I,J !|"||_' ._|r.ir=lﬁ'.:- heads closer to
the trestops that they browsed
Their spopon-shaped teeth seem buit
tor grebbing and ripping ofl coarse
conifer needles, 'hey contrast with
‘-|'|I'J'1"|.' ke teeth of other tauropods,
such as g smaller but still bhupe
Diplodocus mounted in this same hall, Its  Ducks don't know what to make of the shull of
ieeth seem designed for browsing on softer  a distant relative micknamed for them: a Mon-
low=growing or aguatic plants golian duck-billed dinosawr displayved at Mos-

“Saurppods had & tough det,” Jaeger  cow's paleontological museum. Though the
explains, "(rasses and flowering plints hal  shape of their bills is the same, ducks swallow
not evolved. They had on

cycads, gmnkgo trees— hard things to digest

v conifers, lerns, food whole, while dinosaurs in this family

crushed food with rasplike banks of teeth,

fhnozaurs .



colony in Mongolia begins to stir. Like other duck-billed dinosaurs, or hadrosaurs, ﬂﬂﬁmmlnplilr"‘\r
likely laid her eggs at the same time and place as the rest of her herd. Too heavy to sit on the nest,
she probably covered it with vegetation, then tended her voung once they hatched.

*






About 150 million vears ago these stones
were swallowed by one of the longest ding-
saurs known. It was named Seirmoronrus,
becaunse it must have made the earth quake
when it walked on its four massive legs. With a
snaking 50-foot-long neck and 735-foot-long
tail, it measured perhaps 150 feet. Those
dimensions are based on various bones found
near the gastroliths.

The stones suggest that sauropods had mus-
cular chambers for crushing food, much as
birds, lacking teeth, have gizzards to grind
tough meals. Many birds swallow grit to line
their gizzards, Dinosaurs ate rocks. Seismio-
saurus may have had two grinding cham-
bers —aone at the ba<e of the esophagus and
the other between the stomach and small
intestine.

“This might be what killed him," says Gil-
lette, holding a grapefruit-size gastrolith, "It
could have gotten stuck in the esophagus or
trached. Some of these stones are as small as
peach pits, others baseball size. This one's
atypically large."”

Gillette, now Utah's state paleontologist,
began excavaling Setsmoyauris in 1985, when
he was a curator at the New Mexico Mussum
of Natural History, Most of the bones have
been extricated. At Brigham Young Universi-
tv in Provo, Utah, we see the sacrum, a pelvic
bone structure about five feet long. It is still
partly encased in sandstone.

“It took six months to get that seacrum out of
the ground,” says Gillette. It weighed 3,200
pounds. It's already taken a vear to prepare it.
The rock surrounding it is like concrete—
we only expose a few square inches of new
bone a day."

Perhaps the slow pace of geologic time
inspires dinosaur bone preparators, but [ have
never met 8 more patient lot. They move,
often using a microscope, with-anartist’s deli-
cacy, picking away the eons almost grain by
grain. Nowhere is patience needed more than
here at BY U's Earth Sclence Museum, where
more than a hundred tons of giant bones, still
wrapped in the plaster casts in which they
were placed as they were excavated, sit by the
score in storage under the stands of the
school's football stadium. Most are the legacy
of retired, self-taught curator James “Dino-
saur Jim" Jensen, who for vears mined the
Dry Mesa quarry in Colorado, bringing to
light astonishing evidence of how big sauro-

pods once grew.
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Jensen's successor, Wade Miller, shows me
a shoulder blade eight feet ten inches long
from a sauropod Jensen named Supersauris,
estimated to have been 50 feet tall. Another
scapula came from / sauropod that may have
stood 55 feet tall and 104 feet long.

“I'm amazed animals could get this big—
ten times bigger than an elephant,” declares
Gillette. “At rest each hip socket would have
had to support the weight of three elephants.
Theywould have had to eat at every chance. If
they lived in herds, as sauropod footprints sug-
gest, they would have left & wake of habitat

“destruction.”

Why did they get 50 big?
“"A response to environment,” Gillette
responds.

N NORTH AMERICA the climate was growing
more arid in the late Jurassic, some
experts believe, with pronounced dry sea-

sons. Being forced into a feast-or-famine life-
stvle, =zauropods may have migrated long
distances,

“"The larger vou are the more you can eat, "
says Gilletie, " and the longer you can go with-
out eating, Big tails, thighs, and necks are
great places to store fat”

Other factors were involved. Sauropods
may have been more cold-blooded than later
dinosaurs. If so, a sauropod might grow to a
hundred tons but only require as much food as
two six-ton elepbants. Their giant legs, some
experts argue, would let them use less energy
migrating, pound for pound. Staying bigger
than predators could have been another driv-
ing force. However, in the late Jurassic, few
predators exceeded three tons —far smaller
than the seven tons reached much later by
Tyrannosauris rex.

Why didn't those predators keep up in size
with the herbivores? Bob Bakker, still probe
bly paleontology's most controversial spokes-
man, has an answer,

1 met Bakker at Como Bluff, Wyoming,
which in Wild West days witnessed the dine-
saur wars between those two rival eastern pro-
fessors, . C. Marsh and Edwerd Cope.
“Dinosaur bones just came tumbling out of
the earth here," savs Bakker, as we hike
among quarries established by Marsh, One of
the dinosaurs unearthed was Allosayrus, Tt
was actually rustled by Cope's agents from
under the noses-of Marsh's men. Decades later

National Geographic, January 1063



Lauck struck lthe lightning
wihen Jock Horner found
hadrosaur nests, eges, and
the first ovidence foi
parenting near Choteau,
Monbtana, in the lote 1970
His team nomed the genus
Malosoura, or good mother
Hzard. Unearthed as a rlat-
rened fossil fust 100 vards
putside camp, ¢ Molasauwrao
hotchling has been recon
structed as it looked in Life,
“Dinosaurs basically aren’t

any different from animals

alive today,” Horner says

"They just looked different.™




“This s the largest dinosaur ever found,”™ sors
Jim fensen, showing off a reconstruction of o
teg he unearthed in Colorado (focing pape).
Hhe huge suuropod has more In commaorn with
a humble turkey than size mipht indicate.
Sithouerted against a slide of dinosaur bone,
LUniversity of Paris paleohistologist Armond de
Ricglés finds similar rissue patterns in bones
af dinosaurs, lorge birds, and marmmals, bt

rarely in reptiles

Lhe creature wais recopnized as [|'||||:||||-. Lthe

it predator of the Inte Jurissi

st stenil

!I'.I.-.UIIII -1 ool LTS ir'._"_rl. '.;_

long,
hetween o crocodile aod o mountoan hon, Add
a huee skull and the predatory behavior of o
thark. That

= | -
Locday thi

deserted except for antelop

I-III'I -|I|-|I|I--'.-

y prarie dogs, nnd
mt, tryving to Keep up with the striding, long-

haired Halkker

2 b= hikes familinr teirran

| _r!|_-.-.

Dleak Como Blull raoneeland is

using a ski pole for a walking stick. Bakker has
D74, 8 few

his first heretical pro

heen workine these hille since

rears alter making

posal —that all dinesanurz were warm-hlooded

Later he woilld preue that il was exotic dis
pases that did i the dinosaurs and publish
drawings of dancing sauropods rearing up in
drawings that make more

WCTOOALIC sIances

conservative scientists flach and stommer

ik Ker seems o concoct new ess &z he
walks. He often LS, borrows my [T and
o illustrate
those wlens, He sketchosan Allosawrns skall. Tt

15 elongated, with rows of saw-sharp teeth

notehook. and draws cartoons

“This jaw explains why Aflosaurns didn't
It dhidn't need to. Tt
could apen its mouth so wide that its entin
I ale

muscles in th

B P LI
II =

Frow larger,

upper jaw acted as one sharp tool
hid the fastest actine neck
dinosaur world. These animals would havi
altacked those huge sauropods the same wiy
killed mammoths — Iy
jumping and slashing repeatedby—20, 30

saher-toothed Bigers

40 Limee.

he pee of the greal savropods was now

at least on the North Amer-
Bakker, in fact,
Bluff the dinosgurs”™ “ mid-life cnsis.’
one the superginnt sauropod femilies
nmd as they died out, so did Afle
smaller sauropods would persist on
even thrving m South
An allosaur fossil found 1in Australia

comingtonn end
icon contineni alls Como
CIne by

RIS
poeared
id Nk
other continents,
America

indicates

AL those animals sgrvived anothes
20 milion venrs thier

T

CEAFLLS

i@ next great geologic period, the Creta
tromr 146

mitlion vears ago

DEgEIns Blufi il led
Breakiast Bench. We hike up to its saft gray
Here, a summer earhier, Bakker's asso-
clales had found an apatosaur. Nicknamed
the huge sauropod is but a remnant ol
Mostly Breakfnst
nboundsin ittle creatures —turtles, frogs,
a uny dinosaur Bakker nomed Drinicer —the
mitlidle

|I| it [

TOFTRIALIOnD
éails

Hetrnic
the ase of giants Bench
A
name of dinossaur JNOGTICET Edwarid
L wio Jeed

5. Thinker had extremely o
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P mplex leaf
cutting teeth and laree fesd .|-|.:|-'- e for walk
LIrinrel

dinosaur

ing on =oggy eround. Balin b,
among the smallest
found, are piEeon size

'We found a whole pod of these little dino

||--|||; 5 EYEel

saurs,” suavs Bakbker

't" MilsL DRvYe iéen a

strange world —ginnt dinosaurs giving way to
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What cansed thi mict-=lite cris on Lhe Cretaceous immense herds of these crentur
Morth American continent Hakker thinks which included many vareties of duck-hillid

that hittle Dhinker was one agent. Now and  dinosaurs sand the rhino-like cerainonsians
then s levels fell, creating  land s rangrec] [l SOT AC] vestern INorth Amer
Detween Asia and North America CHstE supDlement man
vnimnls spread, bnngmmg exotie pests Why the ornithischians? Probably becauze
hit save. "Dirinkey, for instance, brought i they developed more efficient wavs to feed. Al
erses. Maybe one of those infected the bronto Brmith hipn called fpaanodon Nustrates oni
AUrs, which mao L Coachy hitve been eeilng mpaortant innosvabion
troim earber imported dizeases
Perhape more important, the planet wa
ntafoundl aneing. The continents riftsd GUANODON. 50 NAMED I8 183 "
I  mneled o)
wbom 1o 1854 foi
xhibit hel i
gb L aabout osne
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Es tnconvertdent that dinosours are extinct, Berkelev and Carole All of the Liniversit

Chey can't just step on @ scele,” says Indiona o Alaskn reported fndme large numbers o
pateontologist Jumes FParlow. Measuring the Coretndeous dinosaur hones on Alas] sorth
witker i moddel disploces, he fivures a Chinese siope, | hat was astonishine. Even though thi

Moamenchisauwrus weilghed about 23 tons. With L retaceous was much wiarmer than todnoe, th
that information he can estimate growth and olar regons wonla still have been chilly fon
reproduction rates, The lorgest dinosair ever finosaurs in winter, And while nonstop das
Illinr'h!I[_'.'-:'l.l. the Brachiosaurus in Berlin®s Humi- Lierht i summer wouliel bave enic irared Tusl
boldt University Museum (focing page) muoy rlant rowth. the lone winter's night would

hanve welghed 80 tons when alive, have [orced plant-eaters especiallv if the






Az sharp as saws, new teeth in the jaw of o
Megalosaurus replace worn ones, a lifelong

process for every [oothed dinosaur. All carmiv-

prous dinosaurs had serrated teeth similar to
these, while herlvivores” dentition varied. I'm
Albertn’s ancient forests herblvores may hove
browsed on a recenily discovered cedar-like
plant (hottom, at left). A modern relative o

this fossil, from the mountains of New Gruined,

stands on o pinhead beside it

tended toward cold-bloodedness, to hibernate
or migrate. Either behavior would be surpris-
g, Today polar dinosaurs have been Tound at
15 different sites

LIne of the most intriguaing polar fosslls has
Been found recently along the storm-hashed
coast of southern Australin

A hundred six million years ago these
I*"'l-.' wWere 33 Uy 40 degrees farther SOULn
nside the Antarctic Circle."” savs Tom Rich
L paleontologst rom the
Museom of Victoria in Mel-
bourng. “The mean anrioal

Iemperature Dere Was near

ropes al times, A steep anil
'|.||l!-':. I 00T -.|-:i:.| H

w 1% fies & bav that Hich
cidls. Dhinospur Cowve, al
though he admits the rocks
R I':.l'-.l! W dInNosSaturs
£ IT
the world, No one would

than any other IEEek O 4]

hother to excavate in these
pncrete-hared clitts, he save
Iif Australian dinosaurs were
QoL S0 rare

For seven yvears Rich and
s wife, Monash Univer

STl '-,-_!| ||."|'II!'||:i_"1 |I.I-|"|' i-':

Vickers-Rich, have been leading, with grants
from the National Geographic Society, what
amounts to a mining expedition. Because th
|".".'|-'. I s hard, they have hao G ||_'.II.|I':Ii-‘_|_'
their way into the cliffe. Then with picks and
chisels they dig into the fossil zone
We enter one of two tunnels they have hlast

ed and stand along what had been an ancient

v g Tloon

“We found Leaelivigsaura there,"” be savs,
referring to o new, chicken-size ornithischian

: &l o, B
stream. Rich points to the g

Lhiey named for thetrr daughter, herself an avid
fosstl hunter, “Or rather we found a limb,
some vertebrae, and a skull with cavities for
very lirge apt lobes * The optic lobes are
thoze paris of the brain that process visual
information. The large Jobes, the Riches
beliews uprest that Leaellyvmasaura had
enhanced night vision for polar living

"The dinozaurs here could have been run-
NINE AroUnNd 1N A Gark, snowy worid, I SAYE
"They weren't hibernating. | think they were
ictive when it was really irl, 1hese dino-

saurs were probably warm-blooded animals.”

_I'|.l'_lr,'|l|_'-! o 19 '.Il!l'llu'-'- ,I'._ll:l. firy JOG <



INOSATTRS also  evalving

socially during the Cretaceous.

Evidence lies along an enchanting
stretch of South Korean coastline known as
Saemchonpo, or “three thousand bays.” Here
embedded in petrified muod lies one of the
richest '11f1'135|'|r

IDOTDTINELS.

WEIE

world's concentrations ol

“¥ou could walk this beach all dav and not
rin outl of footprints,” says paleontnlogist
Martin Lockley of the University of Colorado
at Denver. Locklev, adinosaur trackways spe
cialist, wasinvited here by Korean colleagues
Squalls from an approaching typhoon pelt us
and obscure the cragegy islands offshore. The

gomigyong Dalzaguk, or dinosaur footprints,

normally draw many tourists, but today only

an occasional fami
dren walk the Cretaceous mud flots
We stop to look at some tracks
“These belong to adult iguanodonts
Lockley. “A herd was moving through,
marching four or five abreast, like soldiers.”
Nearby we find the three-toed tracks of an
unknown theropod im & run. Then we reach a
chaotic patch of It looks like a
trampled circus ground, pocked with fool
prints of sauropods—new proof that ewven
though that venerable family bad atl but dis-
appeared in North America in the Cretaceous,
it persisted elsewhere. Bot these footprints tell

v or group of schoalchi

. CN—
el

sncienl mua

Lis evVen mare

Lockley takes out a measurnng tape and
kneels over one sel of tracks. “"Hind oot —
eight inches long and five an
notes, “Front—s=1x by four 1 15 14
inches.” He calculates a “The
height at the hip would therefore be about
three feet. This animal would be like a large
omething yvou

could putina petting zoo. That's a really small

a hall wide, ™ he

'he =le

miOment

doe with a lone nieck and tail

sauropod. 1t must have been voung.”

The ground around os 1s stomped over with
Lockley has identi-
fied at least a hundred individoals here, He
concludes that most of the tracks were made
by animals in ther first vear of hifi

“Kindergarten might be a good term for this
place," he savs. " They aren’t long out ol the
nesting colony. They are meandering about

1AV

-

sifmiilar eliminuiive tracks

be they are tust putting on weighf

1
= il i

[ try toimagine this colony of juveniles clus

ecall great
Here was evidence
surely, of birdlike parental care by dinosaurs

tered around gn gancient lake, and
roagkeries | have seen

THuosaurs

The evidence would grow stronger in Mon
here Jack Horner of the Museum of the
Rockies gt Montana State University in Boze
mut has found signs of parenting among 8 new
gents of hadrosaurs; a family known as duck-
billed dinosaurs for their elongated snouts
[descendants of ipuanodonts
become the most commaon dinogaurs of North
America by the late Cretaceous. Horner and
colleaeue Bob Makelia named this new genuas

L

duckhbills had

Dinosaur droppings from throughout North
America surround Uniwersity of Californio
produnte student Karen Chin, who looks for
microscopic evidence of diet and digestive pro-
cesses. "In the Jurassic permod, there were
great satropods but no flowering plonts. Whot
were those animals eating to make them so
large?" she wonders. “And how did Cretaceous
hadrosaurs maintain larpe herds in whot

appedar to have been semiarid emironments?"

L i
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. edmontosaurs browse in a conifer forest. Their inexperience has led them blithely into danger—
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a tyrannosaur lurking among the trees. Whether dinosaurs managed to survive here or migrated
south when winter’s darkness and cold descended remains a mystery.



Muaiasatra—Greek for Y good mother leard.”

“"Baby jaws—we've got lots of them, " says
Harner, sorting through the muscom drawers
his team has filled with pleces of Mafaraura
infants, hatchlings, and embryos. All lived 75
million yvears ago, a time when the Rockies
were beginning to rise and the global seq level
was 50 high that an inland ocean dissected
North America. Rivers flowed into this mid-
continental sea from uplands. It was in that
ancient high country that Horner's team
found the Maiesanra babics.

The story began in 1978 when Horper and
Makela came across the bones of a baby
hadrosaur in a western Montana rock shop,
At that time baby dinosaurs were extremely
rare, Dinosaur nests and eges had been found
in Mongolia in the 1920s, but it was long
assumed that, like most modern reptiles, these
ancient big lizards let their voung fend for
themselves after hatching. We now know that
crocodiles guard their nests and young, hut in
1978 there was no evidence to even hint that
dinosaurs could be nurturing parents.

Horner traced the rock-shop baby back to a
scarred, eroding patch of pastureland, where
his team uncovered a mant salad-bowl-shaped
nest containing 15 three-foot-long babies and
lots of crushed egeshells. The crushed egg-
shells indicated the babies had staved around
the site, stepping on the shells time and again,
Then the detective work started.

How did the babies die? [llness was a possi-
bility. So was starvation. Their teeth were
worn, indicating they had been eating for a
while. Therefore, wouldn't 15 hungry yvoung
hadrosaurs leave their nest in search of food?
Not if they were being fed by a parent —in this
case, one who then died.

“A baby herbivore is not going to be fero-
cious enough to survive on its own," says
Horner. “ 5o it madle sense —they staved in the
nest and were getting parental care. Still, the
idea was startling.”

By 1981 Horner's team had found eight
nests. They were spaced 23 [eel apart—the
average length of an adult Maiaseura. This
spacing—as in many bird rookeries where
nests are separated by the pecking distance
of an adult—gave the parent room to maney-
ver, while maximizing the togetherness of the
colony. Eventually Homer's team found 14
Maiazaura nests, 42 eges, and 31 babies.

Meanwhile, an a nearby site, thev began
finding a different kind of dinosaur egg. The
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new site, called Egg Mountain, had been an
island or peninsula in & shallow lake., The
eges, laid in spiral clutches by & dinosaur now
identified as the hvpsilophodont Orodromens,
were carefully arranged. S0 Horner thinks
parents tended them. But Orodromens was
clearly less attentive than the “good mother”
Muaiaseura. The team found no crushed ege-
shells, suggesting the babies did not stay
around the nest tramping the earth. They must
have been better equipped to fend for them-
selves. This Egg Mountain site has several lay-
ers of nests, indicating that dinossurs returned
here year after year.

CUn yetanother site Horner found a clutch of
19 eges, all containing emlirvos. These embry-
as, aleng with the babies, help him tackle the
question of how rapidly dinesaurs grew. He is
finding & much faster growth rate than in mod-
ern cold-blooded animals, supporting the idea
that by this ime most dinosaurs had evolved
warm-blooded metabelisms.

Horner is also intrigued by what he calls the
"culeness” question.

“¥ou can always tell a baby bird or mam-
mal," he says. “They are cute. Baby lizards
and snakes aren't; they look like little adults.”

But baby dinosaurs, he says, also have cute
features—big eyes, short snouts, retarded
horn or crest development

“T'm wondering now if thege features stim-
ulate caretaking behavior, just as when we see
a baby, a puppy, or a kitten, we feel like we
wani to take careof it."

ESITDES PARENTAL CARE, by the late
Cretaceous dinosaurs had  clearly
developed herding instinots. In 1984

Horner's team found a bone bed where at least
10,000 maiasaurs had perished in a Mount
st. Helens-style wolcanic eruption. More
recentlv the team also has found new hadro-
saur nesting grounds a quarter of a mile wide
and two miles long.

Earhierevidence of huge dinosaur herds had
come from rocks in Dinosaur Provincial Park
in Alberta, Canada.

“This was the first confirmed mass death of
a dinosaur herd,” says Philip Curnie of Alber-
ta's Royval Tyrrell Museum of Palaeontology.
We have hiked with his colleagues Darren
Tanke and Gilles Danis across vet another
cracked and gnarled badland. In dinesaur
days this park was all lush, warm coastal

Nationol Geographic, January 1963



It almoat perfect condition, the skull of the lorerest, most complete Tyrannosaurus rex known

emerees from South Dakoto sandstone through the efforts of commercial collectors Pete (Teft)
and Neal Larsen. Nicknamed Sue after a friend of the Larsons who found if on a private ranch

within an Indian reservation, the fossil has become the subject of a tegal battie for ownership

wetlnnds, Dinosaurs wie in Tull bloomn treambeds, perhaps wallowing in the cooling
s Curide. More than 35 different dinosaur  muod on 4 hot day. Al any moment the
pecies have been Tound here might have been broken by the b
I'lis was the #ra of the tvrannosaurs, a G charsinge bvrannisat the niredator of thest
v ol rarmiveraus dinosaurs thot culminat [Tl |IL-!I : i Lthe Bbleating of Theetng dock bill
the tnmaous £ vrirnnaraterns vex. | e scene man hi= part of Alberta may have been 2 gath
[ 1 Il | Fi 51001 Lo Cring il yanli 1A, ' iT SLi] K
i i1 Ploan in East A . ot ther fioskl Tt 4 sl | olay birnw
| g | pacin 't "l S R 1 g T R TN =0l o 1 ol [ 1 Nie o] ani
i neg plan ngiosperms, had, | protrude from the eroded hillsid lank
Fast growing and re WUeing eel,  picksu FiI ' ' [ womnid hin
they creited 4 vast oew [ood soutrce. =0 walet thi= has run through,” he zay Within thi
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iuld have helped sapport a diverse 00 of T LIKe most dinosaurs, 4 Iyrannosaun
hrowsing dinosaurs ml W losine 1ts teeth when it ted. and
Laraceful hopm LIRSy youlcl n LI ETOWWE] LW 0T Lt
lartisdd | n bizon-like herrds of duckh We are | e | I must have b
11l MeFIine Cora line marcel Linne ST ILTE] Ll 1] i hed where U
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and colleagues have excavated about 80
Priceratops-like animals called Centrosaurus

1t lnoks like a catastrophe,” savs Currie.
“We think & herd was trying to cross a riverin
Mo, These animals weren 't too bright

“All that
found a lot of shed teeth and bones with tooth
marks
Crthers were pushed
imito the moud "

meal drew  carnivores
Also, & lot of the bones were broken

probably trampled —

Slekle-clowed Detnochetris would hoee mode

shaort work of creatures the size of Altangerel
Perle (facing poge), of Ulan Bator’s museum.
Lethal arms are all that survive of this dino
saur that rogmed the Nemegt Valley some 70
milEiom yveors ago. In the same museum o
schoolboy measures himself against o sauro-
pod leg bone. Expeditions amid Mongolin's
gearing heat and swirling dust hoave pncovered
nitmerous fossils since the 19205,

16

We've

Many of the tooth marks were those of
tyvrannosaurs. But scavenging was probably
not the favornte feeding stvle of Tyronnosairis
rex, the 45-foot-lopg theropod nicknamed
T-rex by paleontologists,

“Those jows were Killing machines,"
“The teeth were designed for brting
through bone gnd flesh. Eversthing about
L-rex 8 body cdesign was for parsait and ki
Its limbs tell us it could move much faster than

AVe

Currie.

inst predators

“Because its head was so large, T-rex had
o reduce weizghi
end., That's why Its
small. They weren't use
could dead-lift 600 pounds
WEre massive.

At the museum Curnie shows me & recent
fimdl —a T-rex skull, called Black Beauty forits
ebhony patina. It wis the frst complete T-pex
skl three T-rex
skeletons wiere known

elsewhere on its  fronf
relntivels
[howeh. 1 e

And the clpws

RIS el

v

RET L, foir I|I.'I'ZLI:]4_'- l'-T:||:.
“It's iromic that the best known dinosaur
has been one of the least studied, ™ sayvs Currie.
“That's changing, Recently seven more skele-
tons have been found

Last May perhaps the best preserved new
T-rex, micknamed Sue after the fossil huntes
who discovered il, Sue Hendrickson,
volied 4 major controversy when it was serted
by federal agents m south Bakota, Excavated
eitors from the Blnck Hills Institute
of Greological Research near Ragnd City, Sue
wis rumored o be worth several million dol

by ol

Paleonltolo@iste areie Lthat no museiim
that
s in what it ean tell us about T-rox

lars

could pay cast, Its real waorth, they
SEY .
The Cheyvenne River Sioux Tribe charoes that
=ue shiould belong to them since it was found
within their reservation, even though it wason
A priviate ranch. The institote claims to have
pratcl the ranch owner forthe right= to the fossil

letermined by g
litieation

Cleardy. Sue's fate will b

Homo vapiens mnovation

HE DAKOTAS ARE A FITTING locile fora
cantroversy over Lhe [ate of 1T-rex and

Lhe ather dinosaurs, [or the Dakotas

and eastern Montana contam one of the few
rock formations on earth that record in detail
the oreat final
Called the Hell Creek formation, this arencon-
tninsa thin band of the exotic element indium
Rare on earth, mdium is common i asteroids.

bensts' twin millin  venrs,

Nalional Geographic, Junuary 1003






similar irdiwum bands heve
million-year-old deposits across the world
Viost scientists now accept the bands as con
incing evidence for & tremendous extraterres
Lrial impact at the close of the Cretaceous. A
S-millhion-vear-old bured crater— 110 miles
N NAaAmeLer -.'I.:- FeCENTIY ;.I'!_'I'l {0 ._||_|_'-! 111
Vexico s yucatin Feninsula

| wisit the Flell Creek formation with Berke

ey paleontologists Don Lofgren and Kevin

Padian. Lofgren is strugeling to work out the
complex =tra teraphy ol this rapidly eroding

hed. He meets me at a lonely

lingsaur deat
II'.|l-r.l.-'.!:.,| CITSSET -.__:'J-_ ::||! A |i||' & L0 A Sifie
where their team has uncovered the skull of a
'r-..'-!'- _':"-I_I_i III"I_I.I-I I._..__I.n.._

U he frcerntofs lies about s1x feet below the
leviel of the inchum layer. Those six feet of rock
'|||||" have been lpio dows 11 3 1w :|.l|'_l,-:'|
vears, savs Loleren, or over a milhon vesars
f‘n'-. e |-.I|ll'-'-.- I hat s just one of th INICET
tainties surrpunding the disappearance of the
lI-[lll:'-'|=I|"-. SOIME scientisis Delieyve LI, I.'_|
piready vanished Dy the tme ol the greal

impact. Others argue that, rather than one
great impact, there was a shower of in Paclts

ver several million vears that progressively
kened ecosystems

*"Dinosaurs were alwavs going extinct,

says Padian, as his team extracts the new |

ergiops skull, *T'his ttme why didn't any of

them-—except the birds— generate new. spe

cies? 1 iy they were no longer thoving. It was

A compiex ume. 1 he mid-continental sea wa
¥ W
drving un, he chimate was hecoming more

Computers control g Maoilasoura being tested

by engineers at Kokoro, the Tokyo-based pio-
neer in animoting dinosawr models. Steven

pAnt toan The dinosaurs g DR Sriall . E
: SDieliery 8 fulm Jurassic Park, premiering this
and theyv overgrazed. Their habitats couldn'| " gsfilm) Pre £
wbbort then summer, has taken robotics to an even higher
g I B LI i1l
! P opinimil . o . T - mrawpe - N ' B
LIthers reiect l!“ Tals !-I'”:'_ UITORALUES WEFE |l level, Fleshed oul ||r|I:rer|.In.h.|'|-.""|.LL|!rr1.:'l MEiTl

|l I -|.. | e v = T
ilnscal fhe e af the Crebesss: ek Hollywood, its T-rex (right) promises nothing

i 1 1 1 : 585 than a lifelike pe e
Sheshan of the Milwaiukes Pablic N less thamn a lifelike performance,

IVIUTISE1EI
and David Fastovsky' of the University of

Rhode sland recently analyvzed thousands of  off all the plants, the next thing to go would be
mall scraps of dinosaur bones found over a  the large herbivores, then the carnivores thai

three-summer search of Hell Creek. Thev ses fed on them

dimosaurs flournshing until the end He arpues that the animals least tied to iy

:|'|-|.'-'._-.:r|- MOTregYyer, ctron e tossi| ewvdenci :||:f|'|-'."| | WET ||'|l"-.i A R A e
for an asieroid-induced crisis among land insect larvae that ate dead plant matter
plants and light-dependent plankton at sea It was, of course, mammals that rose to fill

[ 'he plant fossil
dark, sooty cloud after an impact would cre- it is we mammals who can reflect and debate

ate. " savs aheehan. "I an asteroid cloud kills ind care about our ancient rivals

s show exactly what a the niches left vacant by the dinosaurs. Today












ND CARE WE DO, At the Stan Winston
Studio in Los Angeles, | see a fleet
of dinosaurs heing built to star in
the Steven Spiclberg movie Juvassic Park,
based on the best-selling novel by Michael
Crichton. Crichton imagines that bicengi-
neers clone a zoo of dinosaurs from ancient
DNA. They collect that DINA from dinosaur-
biting insects preserved in amber. The clones
are raised ona private island off Costa Rica as
the stars of an intended theme park. A series of
technical breakdowns lets the animals ¢scape,
Some spread to the Central American main-
land, presumably to breed in the wild and
eventually terrorize the world,

“This could be the Jows of the nineties,”
says spokesman Marvin Levy. “It's had the
longest preproduction of any of Steven’s films.
We've come a long way from Godzilla, These
dinosaurs will move so fluidly you won't real-
ize they aren’t living animals."

“We have five main characters,” says
studio art coordinator John Rosengrant.
“A T-rex, a sick Tricerotops, a spitting
Dilophosaurus, 4 Brochiosourus—and the
velociraptors.”

I meet each one. T-rex is the biggest —but
it's only 8 mechanized black frame at this
stage. The Brochiosauris would be larger, but
the studio is re-creating just its head and neck.
The velociraptors are the most sinister— pack
hunters displaying almost human intelligence,
Their cold eves, their open mouths that seem
to salivate like fairy-tale wolves approaching
wounded prey are designed to scare the sum-
mer doldrums out of moviegoers.

Velociraptors were among the dinosaurs
with the largest brains, relative to body size.
But were they really intelligent? 1 ask Dale
Russzell of the Canadian Museum of Nature,
who has long pondered such questions.

Russell, in fact, has built a "dinosauroid."”
It's a model of what he thinks the dino-
saur with proportionally the largest brain—a
wildcat-size creature called Tvoodon —would
have looked like today had dinosaurs not be-
come extinct. The model resembles a cross
between alizard and s human. Ruszell believes
that traits he sees as advantageous, such as
hipedalism, larger brain cases, and manual
dexterity, would have continued to develop.

“II dinosaurs like Troodon had survived,
thev'd have evolved human-size brains by
now. Look, birds survived, and parrots now
nave the same brain-body ratios as poriilas.”

52

Many scientists would challenge Russell’s
assumption that evolution moves in any par-
ticular direction. Evolution, they believe, is
more random. Also, a bigger brain does not
always mean higher intelligence. Neverthe-
less, most would concur with Russel] that the
smartest dinosaurs—including the velocirap-
tors in Jurassic Pork—were about as mtelli-
gent as chickens,

Russell rejects the idea that escaped dino-
saurs could threaten the modern world.

“Dinosaurs couldn't survive long today,”
he says. “They'd be too dumb and not agile
enough. Plants have evolved advanced
defenses, such as thorns and chemical repel-
ients. Prey animals have quicker responses.
Humans challenge every living thing. Modern
veosystems would simply overpower them,"

Still, we can anly speculate about such
things. And it is perhaps our own vulnerability
to unseen evolutionary forces, such as new
virises, along with our fear that monsters —
mayhbe of our own making—could at any time
return that makes both Jurassic Pork and
dinosaurs so fascinating,

>0 what are we to conclude about the reign
of chnosaurs?

“"What did they achiever” 1 once asked
Jack Horner, the Marasaurn baby expert,
He laughed. "Dinosaurs were not trying to
achieve anything, What have we humans
achieved? Thinking? Intelligence? We can't
tell yet whether that's been beneficial biologi-
cally. It might create more problems than
advantages. "

I think of Horner's remarks one evening as [
am stuck in traffic on a Potomac River bridge
in Washington, D, C., and watch birds gliding
freely abowe the river. We humans often per-
ceive purselves as the inheritors of the planet,
But there are 9,000 species of birds out there,
versus 4, 00 mammals. And they have the air!
Could it be, I wondered, that dinosaurs were
justa phase life went through on the road — not
to humans— but to bards? 0O

Like a lirtle Godzilla captured in a sci-fi film,
it fihergloss Allosourus tests restraints in its
sculptors pickup near Albuguergque. Far from
being figments of the imagination—or symbols
of dim-witted ohsolescance—flesh-and-blood
dinosaurs met the chollenges of their changing
world over tens of millions of years, leaving
wonder in their trails,

National Geographic, Javuary 1903
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"AGUY DOESNTWANTTO SHELTER YOUNG'NS oo rrich,
because then they're easy prey when they hit the open
society,” savs cowboy Matt Miller. He and his wife, Debbie,
are raising sons Colten and Jared on Padilock Ranch in
northern Wyoming. "They'll grow up knowing how to worlk,”™
savs Maltt, “and knowing how to raise a little Cain ™

0

- Vational Geoevaphic, Jantuay 1993



[BCLING throurh the snow on a

"FeesaanEn

roan gelding, slapping leath-
gr and waving his big black
hat, Greg Gardner shouts a
dozen stray cows and calves
off & ndge on e Ranch

Eeeeagagh! Wit down ouis

there, you lazy sonsi
Wide-eved, heads high, the cattle scamper

downhill through the early October blizzard

and dissolve into the swelling herd, a black

A

and tradimge  clo

white torrent stomping down the draw

ids of snowilakes., Cutting

-|1 .'|:.|-I- rllll'i_ I :1 LT e e B

back and forth behind the herd, Greg's wite,
Barbara, gently keeps them moving

: pegl TWo COWws off Ty sicle of the hill, then
pull up to scrn the blinding whiteness. Lop
hand Charlie Needham finds a cow [ missed,
1l

snow on her back. | can hardly see 50 feet. ]

den in the brush, camouwflaged by an inch of

scrape hoarfrost off my mustache and rub my
hands together. My feet feel frozen to the stic
rups. With a crunch of hoofs and the creak of
leather, Charlie reinsup beside me and spanks
the snow off his chaps

“amell that perfume®” he smiles. “1s there
anything sweeter than fresh snow on the
.I|J_'-|iIII

(Charlie was actually enjoving this. bor a
greenhorn like me, raising beefsteaksseemeda
hard way to make a living, but for Wyoming's

guts-and-leather cowbovs a frosty roundup is

(Vs wiark

| 1n & ¢l
l

e and Harbara Gardner are the manag
ers of D¢ Ranch, 40,000 acres aon Brideer

Creek at the foot of the Bighorn Mountains
near the center of this big square state (map,
page 1), Only the week before, a mew bron
had snapped Greg off, then stomped him
(areg was impng, but nding out every di
['he last half of his 600 Angus and whte-laced
Herefords had (o be moved off their 6.500

foot-high summer pasture

The week-long roundup had begun under a
apphire-clear autumn sky. Crimson thickets
tined the creeks under parpsols of tall golden
cottonwoods, This last day we woke up knes
deep 1n winter. [t was [ate atternoon when
chilled to the bone, our horses snorting =team
we finally rounded snow-layvered Arapahos
Butte and drove the bawling herd into th
corral pasture below the white Victorian
ranch house.

A few weeks Iater, when melting snow had
turned the back roads to pudding, Grreg sold
119 vearlings by phone to 8 Nebraska Teedliol
for A handsome price. "In 20 years of hard
ranching, this i1s the first ime We Ie square
with the hank,” he said. “'lThere's 2ven
enough left over for the new pickup we' ve
been needing.”

People say that living in Wyoming mives
them a sense of freedom. In my winler journes
around this untamed state 1 saw them earn
Anvone worried that the American characler
iz becoming too homogenized can take hiart
["he frontier sparit 1s alive and well

I'he name Wyoming comes from an Indhan



word, but not from the local Shoshone o
Arapaho. 1t s a Deloware Indian word, first
nia' s Wyoming Vallev, 1t
er flats, " and 1t suits this state
that straddles the Continental Divide with a

Frven o Pennsyiva

means U hilge

eries of dry basin [oors

ol I =tall
mountains  and awesome,
dwarf all huoman refinements. In Wyoming's
[ar northwest corner the sudden majesty of the
[etons borders the

prchitiect here. Hie cathedeal

1"I|||":'*--. r.l:_-.'.i'!'i1_ ks

eranddaddy of national
parks, Yellowstone
No other state has fewer people—oanly
o5, 006}, There are no g cities, The larges!
CItw., i |__1II.I| WiTs Ui | ome to 50 050
Lariver's had at age 14, bu
only for driving toschool, The De Ranch man

“Headi's

il 1t saves me twio

lCeEnses can |
LR el | . (RASENter Enl Fiers I:l'l YT
thirilied

i0-mile round-trips a day to o

" zaid] Barbara,

1= B

Doving is what vou do a lot «
Here, where the sky is hall
can take troe mensure of vourself and have the
tme todo so. As I wheeled past grazing cattle

L in Wyoming
ymian s world, vou

and sheep—even the occasional herd of

5

CHD MUCH S1LTY TOD LITTLE OXYGENY Environ-
mental technicion Gary Holt, an Arupaho, tests
the water on the Wind River Indian Reserva-
tion, which has waged a 16=-yvear legal batile to
reassert tribal water Fights, possibly limiting
the diversion of rivers by local farmers.

ine western
i r.l-flll:-

[l day need someone soft

Jomesticated buffalo —country
music helped pas: :h: long miles
that worked so hard o
1o holed
HOSE HANDS these davs are less
Lhkely o be roping cattle than
mining Wyoming s vast energ
deposils, ['he state now leads the
U. 5. incoal production, and half
its tax revenue flows from more than 13,000 m
and Zas wekls

MNaturil gas wellheads and pipeline stations

dot the sagebrush in the state's center. People
1|arvIdfznniu~lird‘uw=v"nr|utrH~ Some can
hight o blue ame at their kitchen faucet. Anda
=:n;1i-I-d-in“.rlﬁarltn'LlnﬁnuxtLu who it up
W himselt
But the real hdwlwsntn;u

g clgaretie in his oot cellar and hle
clean out the door
bies much deeper

With Connie Hawkins, stafl genlomist with
the Lousiana Land and Exploration Com
pamy, I climbed steel steps up o the enclosed
tnill platform on n derrick rising 190 feel
e Bridger Trail near Lysite

The drill crew, maneu-
vering & 40-ton block and
tackle, was wrenching
up four miles of pipe, ™
feel atl a time, to change
Lhe dismond drill it
M puu-h~;1rd FEDMEL:
and roaring
|-nh-|ﬂn:twd Away clouds

"F.':nj";t; _' !

tors whinec

(4 SLERL
lemperature at the
bottom s 423 degrees,”
Hawkins
theé din while he scanned
the momttors. “We're al
=upada et right now
headed for nearly five
mules down.”
Uirilling deep has its
A few months
after 1 left 1|'.r the
well exploded,

chouted over

AR =

shooting
mudl and flames hundreds
of feet into the air and
destroving the giant derrick.

Coal underiies 55 ‘,ll."!'l'l.:l'l.r.lli- 1|-j|.l:'.':|:|II'|I!T'. gt
the greéatest concentration is in the Powder
state’s northeastern high
cilos announce from a
dstance thal you are approaching the largest

River basin on the

plains. Towering coal

Nalional Goographic, January 1003



cial mine in the Americas, Black Thunder.

“We mine about a ton a second, " said Ken
Miller, engineering manager at the 7,500-acre
site, owned by ARCO. “We fill up eight or
nine traing, each a mile long, every day.”

Muost of Black Thunder's low-sulfur bitu-
minous coal goes to fire power plants in the
South and the Midwest. Lying as thick as 70
feet, the coal seam is mined in 60-acre strips,
which arethen refilled. Atthe edge of the biack
chasm 1 met the pilots of the mine's massive
machines.

Tom Murriay operates Thor, a 70-foot-tall
dragline extending a 310-foot hoom. In hiscab
he needs only to touch fingertip controls to
send ashiny steel scoop the size of a swimming
poal out under the hoom, lower it, and claw
away the overburden.

“MNo vehicle 1s big enough to move a 3,600-
ton rig like this,” Tom said. “We had to
assemble it right here on the spot.” The drag-
line moves around the site by “walking” on
giant steel shoes.

It was n 14-step climb to the driver's seat of
King of the Lode, by far the biggest dump
truck I had ever seen, [ fastened my seat belt,

Wide Cpen Wyoming

WYOMING

AREA: 97,809 square
<3 miles. POPULATION:
| Sl 405,.000. MAJOR CITIES:

Chevenne, (Casper, Lar-
Amie, INDUSTRY: mining, tourism, pub-
lir utilities. AGRICULTURE: cattle,
alfulfa hay, sugar besls

LanD OF cOwWRGYs and mountain men,
Wyoming was nicknamed the Equality
State for its progressive treatment of
wormen. Most notably, in 1869 the Wyo-
ming Territorial Legislature became the
first governing body in the world to
grant women the right to wote and to
hold public office. A radical change, yes,
but not revolutionary: There were six
men for every woman old enough to vote,

bl
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TEARING TUMBLEWEEDNS FROM HIS RARBED-WIRE FENCE Ronmie Brown recalls

a bit of Western lore. “There used to be a lonely ranch widow who attached

notes o tumbieweeds ond set them free, [the o =atlor _[-||Ir|'r;5 notes 1n bottles. ™

sayps Ronnie. “Ranchers found them, but she never signed her namae.”

incd the driver, in hard hat, sunginsses, and
platd wool coat shook my hand: “Hi, I'm Bart
Hazelton.”
Leaning oul the window, the petite woman
Fianced at her rearview mirrors, sounded the
loud air horn, then eased us down a long rami
into the canyvon of coal. We sidled up to a
rroaning electric shove

Whoooosh! Forty tons of coal dropped int
the back of the truck. Whoooosh! Another ay
alanche, then another — 240 tons all togethes
we rumbled uphill toward the crusher witl
enough coal to heat an average home througl

O nasty Wyoming swinters

| hese are marvelous trucks,” Barb said

15 she oefl acked up to the crusher hop
per and raised the o Imper “Power brakes
J: WwWern SIeering. I,'_ 1S fASY LD CA1ve As '|'.:|_ I:l
tle Ford pickup.”

LT 1] mning once siaughtered the |.'.I':'|-

icape, but nowadays the prairie 15 pains-
LA

imely reclaimed, a result of ever stricter
environmental laws Thor's huge bucket
replaces excavated overburden. Earth movers
wned rraders sh ipe Lhe !..:.-._.i' az close 58 DOS
gilile to the orginal contours: even rock out
croppings and meandering streambeds are
FEWOTRR I:'I-_l'|l- tAndscape

'Then we put in 21 species of native
nlantz, " Ken Miller told me. “On reclaims

Yialrongs Geographine, foantigry 1003
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acreage our test cattle fattened faster than on
niatiiral ﬁmga":'.fll'.-r] 4

Abhout a third of Black Thunder's emplioy-
eis live in Wright, population 1,236, built by
ARCO in the late 1970s. Coal s steady growth
ha< given Wright and other nearby communi-
tiee stability, Meanwhile the state's uramum
boomtowns collapsed, as cheaper foreign ura
nium became available

A boom-and-bust history has peppered
Wyoming with abandoned settlements. One
ghost town guidebook lists nearly a hundred
Other isolated hamlets hang on, barely

LOST SPRINGS
POFQ
ELEV aqgh

reads the sign on a two-lane highway heading
toward the Nebraska border. Only four builed-
ings define the town, once a bustling railhead
for cattle, Today cattle are trucked to market

Wide Open Wyoming

directly from ranches. Ranchers need fewer
cowboys to work roundups, and that means
fewer customers for Lost Springs. Except for
the moan of adistant coal train, all was quiet as
dust when 1 stepped into Clarg Siringham's
antigue shap

“There's only five people left now,” Clara
told me. She stood surrounded by vesterday —
rusty hand pumps, stacks of Woolworth glass-
ware, secondhand cowboy novels, and old
Wyaming license plates fashioned into clocks
b hier hushand, Bab.

“Infpct, Clara, since our son went off to the
Army, we're down to four,” Bob corrected

The Stringhams introduced me to Lost
Springs’ mayor, Leda Price, an energetic
woman in her 40s who runs the Lost Bar across
the road, in what used to be the bank. The
town's other resident was off shopping m
Douglas, 25 miles away.

[ asked her why Lost Springs needs a mayor

She looked insulted. *“We must be the small-
est incorporated town in America with g post
office,” said Leda. "Of course we need a
mavor! Someone has to make sure the street i=
in repair. And I'm overseeing the remodeling
of our old town hall. It"s still used for wedding
receptions and other special evenis, Today
I'm busy with the contractors installing mod-
ern facilities in our park. 1 earn my salary
three dollars a yvear.”

No one else came into the bar as we talked

“Oh, it's quiet here now In winter,” she
aaid. *Buot during our Tune antigue auction or
our Rocky Mountain Ovster Frv—and espe-
cially during antelope or deer season—{our or
five hundred visitors crowd into town

“T've never been bored a minute since |
moved out here from Wisconsin 25 years ago
And I'm just getting started.”

“i' T HEART, Wyvoming is just one hig

small town with wvery long

streets,” Mike Sullivan told me

“1 try to cruise them all.”™

Wyoming's governor may

be a lawver from the state’s oll center, Casper,

but his boots and broad-brimmed hat match a
casyal trailside manner.

“Constituents sometimes feel remote from
their capital because Cheyenne lies in the very
southeast comer of our state,” Sullivan said
“So 1 began the Capital for a Day program, to
bring the governor and state officials to the
people four or five times a year."



Liong drive
lo Muddy Creek

COYOTES TORE UP some of his
sheep o few years ago, but Bob

Britain bounced back. Last
Juanuary, with a new flock 300
strong, he left on an efgpht-doy
trek to his winter range near
Muddy Creek. Along the way he
tied up traffic outside Shoshoni
(helow) and mel up with his
wife, Peggy, who delivered ham-
burgers and a hug (bottom).

Shortly after the drive 20
ewes died while lambing,
forcing Bob to sheller the
orphans in his tratler, To con-
trod the mess, he dressed his
rogmmates in disposable dia-
pers. (They stank,” he says,
“hut not as bad a=s g babyv's.")
Spirits undampened, Bob sees
his experience in broad perspec-
tive. I know of only one profes-
I where yvou can start af the
top and work down,™ he savs,
“and that's posthole digger,™

National Geographic, January 100
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He invited me to join him when the capital
moved to Fort Bridger, Mountain View, and
Lyman—a cluster of small towns 300 miles
due west of Chevenne near the Utah horder

A crowd of 50 or so gathered to greet Gover-
nor sullivan and his party at the lonely Forl
Hridger airport. They waved the Stars and
tripes and the Wyoming state flag—a white
suffalo on a bhue feld. The Lyvman High
School band struck up "My countrv, 'ts
of thee. . . .

I'railing dust, the 20-car motorcade swept
away Lo visit schools, a new higchway inter

hange, & SEWaEe treatment ||:--I.EIJ.

Before the banguet at Lyman High School,
Lovernor Sullivan told the story of how
weather [roze out his first Capital for a Day

il

program backin 14987

"“We took off for Douglas,™ he began, "but

i i-f:l..-"-'.-‘-d- r"‘.
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pefore we could land. snow closed the AIrpor
We flew on to Casper, but it also had shut
down. [hsappaointed, we returned to Chey

"3 I ™K - B J .I n | "
enne —oniy to fma 1t too socked in

"0, all cranked up to bring state govern
ment Lo the peaple, we landed at the only air
port still not closed by the blizzard: Fort
Collins/Loveland in Colorado!
anow has closed Wyoming's main highway
[-80, in every month but July and August. An

infamous 1984 soring blizzard froze 200,000

cheep and cattle. It was an October storm that
nearly killed Basque sheepherder Sebastian
Legarretaechevarria. He told me his sohering
tory In the town of Riverton, where his rescu
ers had brought him

sebastian wore baggy wool pants and a

i

red-checkered shirt, and chain-smoked ner
vously. He had just turmed 50, but he looked




20 years older. We wlked outside his small
sheep wagon that offers room only for a bunk,
& hefty iron stove, and a few sacks of provi
sions. This is his home as he {ollows his
employer’'s flock. His dogs, Pinto and Montes,
hopped around looking for an ear scratch.
They were as anxious as their master to get
hack to the countryside.

“The cities are too crowded, Mot friendiy. |
prefer to be with my animanls, ™ Sebastian said,
“They are more human than people.”

He peeled back thick bandages on his swiol-
len hands —the fingernails ready to fall off —
and drew off a bool to preface his tale, His
frosthitten toes were charcoal black. Yet his
smile was undimmed. He knew he was lucky
to be alrve

“1 was breaking camp on Crooks Moun-
tain, bringing in 1,700 sheep, when the storm

hit,” he smd, “Everyvtlhing went white, |
couldn’t find my way back te my wagon. 1i
was the only time in my life | ever got lost

“Far two days 1 kept going through the
drift=, afraid to stop moving. Crossing Willow
Creek, I broke through the ice up to my waist,
After that my legs wouldn't move. 1 crawled
under the shelter of a pine tree. My last match
was-gone. | had no food.

“For three more days 1 stayed under that
ree, half crazy with cold. I dreamed aboul
thick steaks and mushroom sauce. Finally, |
praved to God to take me to him.”

The sherifi’s resctie team found him IS
mites from his wagon.

“Itwas the dogs that saved
said. He was hugging Pinto, a Border collie,

me,.  =ehasiian

and tears began welling in his bollow eyes,
with me. We huddled topether

“Thev staves

A HUGE DRAGLINE scrapes away earth ar

Black Thunder Mine—lorpest open=-pit
ot mine in the Western Hemisphere
Houled to electric utilities on moile-lorg
trains (above), low-sulfur coal sells
guickiy because it burns relatively
cleanly, Emission standards have spurred
Wiyoming to play this qoe in the hole,
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GONEARE THE GLORY DAYS IN SHOS HONTI—the ratthead, the
homesteaders, the cattle drives, the oil boom. Although a few

stores survive elsewhere in town, its vital signs are fading.
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THE ONLY COED HIGH SCHDOL BASKETBALL TEAM IN WYOMING—the Jeffrey City
Longhorns—gets a halftime pep talk from coach Kelly Proctor, who couldn't
find enough players for his boys” team. Three girls got their shot because student
enroliment plummeted from GO0 to 40 after local uranium mines cloged in the

early 1980s; The exodus gutted the town, leaving apartmenis abandored.,
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to keep warm. I wouldn't sell these dogs fora
million bucks.”

EBASTIAN'S MISADVENTURE had
unfolded near South Pass among
the wagon ruts of the old Oregon
Trail. With its gentle grades and
ample grass and water, 7,412-foot
South Pass offered the easiest wagon route
over the Rockies.

“Had it not been for South Pass, the U.5 A,
might be a lot smaller today,"” said archaenlo-
gist Todd Guenther, curator of South Pass
City State Historic Site. “After the Oregon
Trail opened in the 1840s, 350,000 pioneers
rolled through here. The cultural weight of
these settlers ultimately annexed Mexican
California and the British northwest to Amer-
ica's domain,”

South Pass City, bormn in a gold boom,
played another kevrolein U. 5, history. It was
here in December 1869 that William H. Bright
of the Wyoming Territorial Legisiature per-
suarded his colleagues to become the first in the
world to extend full voting rights to women.
Two months later South Pass newcomer Es-
ther Hobart Morris became the town's justice
of the peace—America's first female judge.

Worried that woman suffrage would spread,
Congress nearly denied Wyoming statehood in
1890, The territory retorted: "'We will remain
out of the Union a hundred yvears rather than
come in without the women."

Why did this rough-and-tumble land show
s0 much respect for women? Perhaps in part
because there were so few of them. Even today
men outnumber women here.

[ met two men trying to balance the equa-
tion at Table Rock, a natural gas processing
plant in Wyoming's Red Desert Basin, In the
no-frills bar of the desolate prefab town they
were hunched over what looked hke a high
school yvearbook of smiling female portraits.

“We got this matchmaker's catalog from a
want ad in the Casper Star-Tribune, " said the
guy named Dennis. “What do vou think of this
one?” Eager for my opinion, he pointed to one
of the Philippine beauties. Mail-order bricles!

“T'm going to write to her,” he told me.
With the barmaid’s help he had already begun
the letter.

“T know it sounds crazy,” he shrugged,
“but & cousin of mine found himself a wife this
way. Brought herover four yearsago and mar-
ried her. It's stil]l working out just fine.

Wide Open Wyoming

“For a lot of women, a place like Table
Rock is just too small, too far away from it
all," said Dennis.

For a lot of men like Dennis, "'The wages
put here are too good to passup. | need the job.
But it cost me a divorce from my wife.”

Too manv wives was the problem for set-
tlers who founded Freedom in 1870, Strad-
dling the Idaho Territory line, the town
allowed polvgamous Mormons in Idaho to
escape prosecution simply by stepping across
the street to “ freedom” in Wyoming.

There today at Freedom Arms Inc., a small
gun factory, Wavne Baker and Dick Casull
cater to another freedom, the right to bear
arms. In Wyoming it is perfectly legal to strap
on & pistol as long as you do not conceal it.

Tvpical of Wyoming factories, theirs is a
craftsmen’s workshop, Hectic assembly lines
run counter to the state’s personality.

“Here at Freedom we make the Rolls-
Royee of revolvers — the 454 Casull, with dou-
ble the power of the .44 magnum,” said
Wayne Baker.

I hefted one of his gleaming thousand-dollar
five-shooters. Looking through the telescopic
sight, Wayne easily boomed all five shots into
a one-inch circle 73 feet away.

Its designer, master gunsmith Dhick Casull,
showed me the first pistol he ever made—at
age 12, in his dad's car-repair shop, using the
axle off a Model A Ford. At his home nearby
we tested Dick's latest prototype, a subma-
chine gun designed for prison guards.

“Try it, =ee how smooth it fires, " Dhick sad.

I put the long weapon to my shoulder and
sprayed his backyard woodpile with several
bursts, sending splinters flying. The amazing
weapon held perfectly steady on target.

“Go ahead, keep shooting. The drum holds
354 rounds,” sald Dick, then cautioned,
“Just, ah, mind the satellite antenna "

HE WEAPONS that were drawn in
Wyoming's most pitched modern
battle were subpoenas and depo-
zitions. In the dry basins, with
barely ten inches of rain a year,

water is cause for contention.

The case of Wyoming v. the United States
regarding water rights on the Wind River
Indian Reservation may have appeared con-
cluded in 1989, when the U, 5. Supreme Court
ruled that the reservation’s Shoshone and
Arapaho residents were entitled to “semor”

13
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witer rights on the Wind River and its tribu-
taries. But last June the Wyoming Supreme
Court seemed to attach some limits to those
rights —thereby puarantesing more lawsuits.

Irrigation from the sure-flowing Wind
makes farms on the reservation among the
richest in the state. Most are owned by whites.
At the turn of the century the U. 5, govern-
ment opened tracts on reservation land to
homesteaders, creating & checkerboard pat-
tern of land ownership that led to this struggle
for water rights. “What the 'senior rights’ rul-
ing meant,” one non-Indian told me, “was
that in a dry year us farmers would get only
the Inst trickle for our hay and sugar beets.”

The reservation council insists this is not
true. But they do want to devote more water
to tourism that will bolster the reservation’s
economy. Former councilman Wes Martel
explained: “We want to allot water to ‘in-
stream’ development —to keep it in place so
we can stock it with brown trout and rainbow,

“On our reservation wilderness land we
have 1,100 miles of river and creek frontage
and 265 lakes—a potential paradise for fisher-
men and campers, " said Wes.

Texplored some of that wilderness at the foot
of the Owl Creek Mountains with a young
Shoshone trapper, Western “Gus” Thayer.
Steeped in traditional animal lore, and with a
degres in wildlife management as well, Gus is
at home in the backcountry.

It was warm for January, alreadv above
zero at 8 a.m. Before we turned off the pave-
ment near Crowheart Butte, Gus stopped the
pickup by a fresh road kill

"Perfoct bait,"” he said, tossing the flat, fro-
zen jackrabbit in the truck. “Cold, stormy
weather is actually better for trapping. Tt gets
the animals moving, and with fresh snow it's
easier to track them.

“Bobcats are what payv—about %200 a
pelt," Gus told me as we bounced over the
rough road. Bobeats are common here. The
pelts Gus sells are made into coats. "1 get some
coyotes, but it hardly pavs toskin them, Now
and then a porcupine. Indinn women still
weave the quills to make small purses or to
decorate clothing ™

We stopped to set a trap. A round pattern of
padded toes freshly setin the show, and a wisp
of fur caught on a bush, signaled there was a
bobcat nearby,

Gus-rubbed his hands with sagebrush to
cover his scent, then dug a small hole for the

il

trap and wired it to a sapling, so the cat could
not run off with it. Sifting soil through a sieve,
he covered the deadlv rig, then carefully
arranged twigs around it to guide the cat’s paw
onto the buried trigger. He split the rabbit bait
with a mattock and tucked half in a nearby
crevice. Lastly, he sprinkled the site with
bobcat urine from a small plastic bottle.
"Summers are more profitable,™ Gus said,
as we took our lunch of elk sausage and hot
coffee hack in the truck. “1 collect elk horns
shed in the higher vallevs." The horns are in
demand in China and Tapan for medicinal ton-
ics, he explained. “1 get nine dollars a pound.
some days 1 collect enough to il the pickup.®

HE WHITE MEN who explored

Wyoming in the 1820s and "30s

were trappers, men like Jim

Bridger, Jedediah Smith, and Kit

Carson. On beaver pelts a for-

tune could be made. These mountain men

learned much from Native Americans—they

thought like Indians, even dressed like Indi-

ans; many took Indian wives, Once avear they

gathered for & “rendezvous” to sell their furs,
stock up on supplies, and swap tales,

I tell in with a new breed of part-time pio-
neers at the 19th annual Mountain Man Ren-
dezvous in Fort Bridger. Lawvers, plumbers,
and accountants from all around the country
were decked out in fringed buckskins and hats
of bobeat fur. Tepees were their living quar-
ters for four days of shooting, tomahawk
throwing, and nightly Indian dancing around
a big council fire.

superh craftsmen among them set out wares
on trading blankets: bowie knives, candles,
moase-hide moceasins, flintlocks, snowshoes,
pewter cups, and hand-rolled stogies.

I tried on a floppy, wide-brimmed cowhoy
hat crafted of beaver felt, far too droopy for the
fashion on today's range. No problem. The
grizzled trader showed me how to shape itwith
a can of hair spray, | handed over seven dol-
lars, proud now to be a mountain man, at least
from the ears up,

To try on their own piece of Wyoming, most
of the state's five million annual visitors head
for the northwest corner to Grand Teton Na-
tional Park, Jackson Hole, and Yellowstone.

Ringed by mountains, the Western-chic
townof Jackson sitson the southernedge of the
valley called Jackson Haole. On a busy sum-
mer day 60,000 tourists pack its boutiques,

National Geographic, January 1003



KEEPING COUNTRY AND WESTERN DANCE ALIVE, the Fremont County
Freesteppers can't stop swinging even after finishing their performance at o

Riverton hotel. Moved by the Christmaos spirtt, itinerant construction worzer

Ron Gillaspie celebrates with two friends af Medicine Bow's Old West Bar




restaurants, art galleries, and ski shops.

skiers cause the town's winter gridlock. At
the top of Kendezvous Mountain some 400
inches of snowfall makes for plenty of good
powder on the longest vertical run in the Unit-
ed States, 4,139 feel. But with the steep slopes
and thick snow comes a danger: avalanches.
Whenever 1 ventured into the mountains, [
lirst dialed [ackson's avalanche hotline.

S The probiem is that more and more skiers
are leaving the crowded downhill slopes for
the réemote cross-country trails,” said Rod
Newcomb, director of the American Ava-
lanche Institute in Wilson. AATI conducts
training courses throughout the Rockies in
snow evaluation and rescue techniques.

Jackson ski mountaineer Doug Marden fig-
ures avalanche survival training saved his life.

"My roommate Dlave and 1 were skiing the
east face of 10,552-foot Albright Peak in
(srand Teton National Park. We crossed a
steep snow villey —moving one at & time for
safety’s sake—just below the summit.

“suddenly the crust split above me with a
crack| The world started shding away under
my skis, All hell broke loose. The white mass
engllied me, and the world went black. T was
struggling to breathe, pitching headfirst at
maybe 60 miles an hour,

“Then my survival training kicked in
somehow I got the skis off and began ‘swim-
ming nthe dark turbulence, akind of breast-
stroke to claw snow away from my face.

“Farther down my pack hit a pine, which
slowed me up, then 1 managed tograb a second
tree and hold on. The avalanche slid past me

“It was a 2,000-foot vertical drop, lasting
no maore than two minutes,” Doug said. * But
1t seemed like & lifetime.™

IVING IN WYOMING seems to bring out
the storyieller in a person —and
often the poet. Mayvbe that's to
be expected in this land that can
invigorate voursoul one morment
and try to kil voo the next

At the annual Wyoming Cowboy Poetry
Round-Up in Riverton, T listened to silver-
tongued wranglers recite—or grab a guitar
and croon—verses on the freedom of ranch
life: ¥ His hat was throwed back and his spurs
was ajingiin’

Chr tales of Wyoming's awesome storms:
% the wind with its sabre unsheathed / Led
the charge with the scream of a demon.™

'E.]

More often there was humor. Memories of
chuck-wagon coffee =0 bad that “vou don't
pour a cup, you twist off a swaller."

Afterward, poet-rancher Pete Cameron and
nis partner, Sara Merkel, invited me to see the
views Lhat mspire them: Hoback Basin, 30
miles southeast of Jackson. North of Bondur-
ant, I turned into Dell Creek Ranch, set amid
snowy pastures and hills of frand pine

Pete was seiting oul to gather firewood.
Outside his barn he harnessed husky draft
horses Buck and Dusty to a sleigh, then loaded
ap =aws, axes, and chains

“Hop on!” Pete shouted back to me. I was
tloundering in the deep snow. “Hetter to
ride —that's what horses were invented for.”

A mile or so up the trail we unhitched the
team and began felling a half dozen tall, brittle
firs killed by a recent fire. Pete fitted Dusty
with a skidding chain and worked him skill-
fully with “clicks” and “whoas" to drag the

Nuliomal Geogrophic, January 1903



CROSS A RODED COWROY WITH A SNOWMORILE and vou get “sno-d-0."

Scooting after an tron steer pulled by another snowmobile, ropers try

to beat the clock and the blahs during long, blustery Wyoming winters.

heavy trunks and muscle the ends onto the
sleigh. Hanging off the back, the logs would

brake us on the steep descent
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Besides raising cattle and boarding horses
he and Sara feed elk for the W
and Fish Department. Pete guides tourist pack

trips into the Lros Ventre Range, Sara works

A= 4 nurse three daves a week at the hospital in
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A pale winter sun had broken through. I
warmed our faces and wrapped the hills in
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of tiny snowhirds skimming across frozen pas-
tures where a lone white horse galloped, 11s

mane flving with the wind .
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AY T TN PARIS. it s late evenine, and I nees

MOney,
lasedd, of course, but ouf
g

omputers

gquicklyv. The bhank [ go to 15 ¢
side sits an ATM., an automated teller machine
ek what can he made to h L
ind high-speed telecommunications

[ insert my ATM card from my bank in Washingto
1), C., nnd punch in mv identification number and
Lhe amount of 1,500 francs, roughly equivalent to $301
s computers detect that 1t's

20 my recuest goes to the CIRRUS system’s inter-

I he French band not e
card
ruropean switching center in Belgium, which detects
that it's not a European card. The electronic message is
which rec

I'he request goes there

then transmitted to the global switchine center in Detroit
yenizes that it's [

ardd o

i my bank in Washington
bank verifies that there's mare than $300 in my account and
1T hen it s back to Detroit, to Bel
e Pans bank and its ATM —ay omes #3500 1n
[otal elapsed time: 16 seconds
= merely the |

ieucts 3300 nius a fee ol $1.50

gium, and to t

French francs

his intercontinental electronic wizardm 1427

CHLE T

he human mind

meaning something that's accepted as a medium of exchange

n the history of that mfinitely influential creation ol
illl'-l'!'_'-
and & store of value because it exists only in limited quantities and,
pbove afl, because people have confidence in it

Ah, money! 1 d long thought about it—what a story it would make,
to Journey around the globe pnd across centuries, tracing the begin-
ning= of coinage in antiquity and of modern banking in the late Middie
Ages, investigating how today money is created by your |
the cormer, discowv

pay on loans for

Wink arotind
ring what determines the interest rates vou must

vour houde or car and how the Japanese got all ¢
'L'.'“.'.I':: Loy I'I’.I'. LTS -S40 10 L b oal thi ]_'I'uil,u_'-l ‘_""_.=|'_|_- J.|_|_:,'-|__-._ ':" W ITIOnes
aunderers do their dirty work. And with the proliferation of

cards, gre we really headed for a cashiess socielby

credtit

My journey began in Philadelphia, at the United States Mint. Ina

A day's wage for a Roman
soldier, a silver denarius
displays the portroit of
Emperor Tiberius, who
prdered the coin mirnied
during his reign, A.D.
14-37, lesus likely held
stich a coin—uabout the
size of a penmy—when he
uphritided the Phartsees,
sving: “Grhve to Caesar
what is Caesar's, but give
o Crod what is God’s, ™

To lend money an aura
of stability and value,
tmages of deities and rul
ers have long adormed
coins, introduced in Asio
Minor during the zev-
enth century B.C.

: National Geographic, Janwary 1003



Worth nothing in itself,
paper money, when
backed by governments
and banks, can exceed the
value of preciows metals,
For more than 2,00N8)
vears, gold and silver
coing served as the pri-
matry medinm of exchange
int commercioal spcicties,
But for convenience” sake
guaranteed bank notes be-
pan to replace coins, first
i 1A th-century Cloinda,
Future legal tender may
[ook like the plastic $50
note issued by Singupore.
An iridescent image on

hioth stdes is designed to
thwart forgery.

The Powey of Monay

hall the size of a zeppelin hangar I see high-speed presses sirike pen-
nes: yvellow sodivm-vapor lights and bluish mercurv-vapor Bghts
alternating overheéad make the outpouring of coins ook ltke a stream
of gold

“Each machine strikes 200 times 8 minute,
“And we don't call them pennies; we call them cents.” They re 97,5
percent zinc; the rest s copper

That's 9. 20 per thousand, so the Mint makes a profit of 80 cent= on

savs d Mint ol
1o make one o 1991 cost .92 eents

every ten dollars' worth? “We don't call it profit. It's seigniorage "
1961 seigniorage on all U, 5. coins, meaning the differ
ence between their face value and the metal value plus the cost of
making them, was 428 million dollars,

In Washington, and of late also in Fort Worth. Texas, the U. 5
Treasury Department’'s Bureay of Engraving and Printing turns oul
paper money —it's actually 75 percent cotton and 25 percent linen. In
1991 it added up to 108 billion dollars” worth. Nearly half the notes
are one-dollar bills; these last an average of 18 months before they re

Very seell, the

ey will bé destroved by shredding

warn out. Turned in by a bank, 1
Hut should vou have bills that have been carbonized and shrunk ina

fire. gnawed by termites, or accidentally bleached in a washing
machine, the bureau's Mutilated Currency Section in Washinglon
[3. (., may he able to help, Turn m at
vou'll get a full refund

Bills and coins make up about B percent of the U. 5. money sup-
nly —the rest is in bank accounts, including checkbook money; at this
writing the sum total is 3.5 trillion dollars, says the Fed —the Federal
Reserve System, which is the central bank of the government of the
Imited States —and that is three billion more than a month agn, This
15 how that happens.

Every business dayv, after a telephone conference call at 11:15 a.m.,
the Federal Reserve Bank of New York, acting on directives from the
Federal Open Market Committes at Fed headquarters in Washington,
buvs U. S, government secunties from major banks and brokerage

east 51 percent of a bill and

= 1



howses, or sells some—usually U, 5. Treasurny hills, which in effect are
Fovernment promissory notes. sav today the Fed buyvs a hundred mil
ion dollars in Treasury bills from those big securities dealers, who
keep a stock of them to trade with the pubhic, When the Fed pavs the
dealers, a hundred mallion dollars will thereby be added to the coun
v’ s money supply

ecause the desders wall be r|-|||r---| I|‘|:|1 BRITIOWNT
anks, which now have that much more on deposit

Hul where did the Fed get that hundreed million dollars?

SWe crenled it," a Fed official telle me. He means that anvtime
the central bank writes a check, 2o to speak, it creates money. “ 1t
oty thuet chidn 't exist before,” he soys

Is there any limit on that?

‘Mo limit. Only the good judgment and the conscience of the
responsible Federnl Reserve people

And where did they

"It was delegated to them in the Federal Reserve Act of 1913, based
an the Constitution, Article |
PO COTE MO
wow witch how that Fed-created money lets ow

gl Ll vast authorty?

sechion B "Congress shall have the
W T regulnte the value thereof

commercial honk
tng system credte even more: The Fed requires banks to put aside o
portion of their depositors” funds as reserves. Say this reserve ratio is
el at 10 percent —then for every 81,000 in new deposits, a bank mousl
keep at least $100 in reserve but can loan out the rest, narnely $200

Un the hiank's books 1z loan cermaine a2 an assel. famine interest

untul it 1s paid off. he customer who got the loan is likely to spend i

right away, sav for o used car. The car dealer deposits the $900 check

n his

turn loan out 90 percent of that — s 10

bank, which then has an additional 2900 1 reserves and can i
vnd =0 on and on, until the

origingl 1,000 put into one bank may enable dozens of banks to issue

i total of 59, 000 1 new loans
| bz a bundred million dollars

mercial banking svstem could theoretically stimulate the appearance

Iniected by the Fed into the com-

The avid pursuit of maney
fuels feverish activity on
the floor of the New York
Stock Exchonge (NYSE)
Four to siv hillion dollars’
waorth of securities are
bowtght and sold each dav,
the degls struck by stock
specialists and brokers of
stalls temtacled with com-
priter screens. Aore than
2 MM corporations are
listed on the NYSE, The
saale of their shares riaises
capitel and spreads
Wnersiip

Money doesn't change
hands, i chanpes screens
in the world of investor
Ralph Bothne, Specially
dexigned soffware and
satellite linkups to the lat-
exl market data enahle
him to trode cwrrencles
from his Californic home,

e pdn g
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Personal debt can lead to

bankruptoy today. On the

steps of the Travis County
Court House (above left)

TT LL RETURN TO THE FED LATER, but now ['m otf 1 in Austin, Texas, fore-
1'| 1 | Lr Ty r | :|-. L1 (I EE i Ly | II[II'I'II-III'”.“rll'.'rlllu"' "1”"'”.'-'
it FLE |
|'1l'=I1I-E"-i- LI CDEN |!||.I.II|'|i'
olif-fash il \ wha [ mont n h .
aff on the first Tuesdoy
onhdence ., wha I D@ COnsSle firl . Al S | | :
: : i every month
| i -y I 17 :.I 1 |||I | || i | i e 1 | I' T g
Lalh, the Saturday market | rem L LR Adabiad Representing banks
||.|| CF AfCL d |.|-| Fis Thvi ncleEnt it ‘il = .I|.'| | S 102kl .|| il ilr”lllrlrlf.: |EI.':|.|I:|I'il|r.-I:! loans
MOREY CHNAngers sitting on concrote siop urved dageers st PRI il Susan Aills of Trstees
iround their waists, automatic rifles across thelr laps or propped nf Texas tokes hids, (nly
within reach. In front of them are bundles of bank note Yemen money orders, cashier’s
1 ind stacks of coins the size of U, S, 2ilver dollars. These are st checks, and, of course,
FEr TiE ) 1 _I! -I'.- L =| II!I ||_.!|-|I J i II || [ | |||| | ||'I.-| |'| .-_II--I .|';.. W ! 'f"'l." r-l"-?.. “'|. '-'-Irlltl.l':J.
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traved on them is the Austrian empress Marda Theresa. A man jusd
il _'||_||'|||I‘I ll'|||||"|'-l|l.|-|| 5 :|||'|' il ||||: FAETE W h
I is the man currency.” he save Ten't that what the qal 22 Hi

n this area these coing are omla saaba, meaninge hard currency
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Natiornal debt moy lead anid off he goes with 60 pounds of silver in A woven hag ¢ hought
o banforuptcy tomorrow them to make o profil, vl her man t&#lle o E v Deen gning uj
[he accumulotion of n price: ar, one might sav, the rial has been going [y

vearly budget deficits, the 'he people vou saw in Sadah may be tlliterate, but they know
diebi climba steadily on o seanormic affaire " savs Mohamed Said Al-Attar. the minister

sign above Avenue af the ndustre. who has long been active in the counteyv's financial affiire
Americas in New York
City. Im _July 19592 it
topped four trillion del-

Back in the capital, Sanan, he tells me that fo the 180h century, whe

French traders came to the port of Mocha to buy coffee, the Yemer

fars, Imterest alone on the dicln’'t want French monev, but thev hked the Austrian ooin, called &

deht equunls 40 percent taler, because of its high stlver content. (From “taler,” inciwdentally,

of personal tncome Loy comes the word "dollar.”)

collected [he reputntion of the Austrian taler spread to much of the Arabian
Peninsula and to Ethwpiua, where the coin circulated until the 19505
"We introduced the rid beink noti L. Al-Attiar adds, “alter the

| Ui evolution had ousted the monarchy, But for yenrs wie had dith

ulty gelting people 1O UPUst paper e

Fewday the official Austrian mint tn Vienno still turns ot Miaria
Thereaa talers, still datedd 1780, S0 4o tmitators elsewnere, notaiiy 1n

matidi Arabin, =avs o merchant i the Sanan sug. © They bave agents



' Dr, Al-Attar tells

e new ones, and send them back to

in Yemen buy talérs. which are 83 percent silviar,’

mie, "They melt them down, st
Yemen
of profit is almost as old as coinage itsell

Many of today’'s currencies, the Italian lire, the British pound, the

less than 80 percent silver.™ Alas, debasing coinage for a bit

peso dnd peseta of Spanish-speaking countries, are named for units
of weilght once used to measure amounts of metal
which along with gold and copper has
lunctioned as money throughout most
of recorded bistory. The earhiest docu
stlver for pavment
appears around 2500 B.C. in Mesopota-

mostly silver,

mented use of

b

mian cuneslorm tablels

OME OF THE SETRLTR S
COINSE  Were
Minor, in the ancient kingcdom
of Liydia, in the seventh centur
B.C.—tiny to thumbnail-size
umps of electrum, a pale vel
ws hed
down by stréams from limestone moun
of specific
the roval

OLINES]
REruUck  in AsiA

gLt --||||l_'r of ELIIII-! and silver

tains, such Lvdian coins
weleht, eventually  bore

emblem of alion s bhesid

The late Oxford scholar Colin Kraay
surmised that they were conceived as a
convenience to the state, as a standard
medhum for pavments to officials and
[or public expanditures, also for the col
lection of taxes and fAnes. But mer
chants., long accustomed to settling
HCCOUNLS N precious meoals, must have
latnd them useful too; by using coins
they diddn 't have to do as much welgh
g for each transaction

I'heidea of coinage spread from Asia
Minoracross the Mediterranean world
By the fourth century K.«
called the shekel, used by ancient Bab-

rweterhtunil

vionians, Phoenicians, and Israelites, had lent its name to silver coins

i the Middle East; some weighed hall an ounce, slightlv heavier thag
Lhe silver Kennedy half-dollar of 1964, As for pold. it was coined into
Lhe aureus of the Roman Empire and the solidus of Byzantium, alsn
Lthe dinar of Muosiim lands, the florin of Florence,
of Venice

ind the ducat

wm have
In southwestern Anatolia I found the
Turkish countryside crawling with folks bent on finding an ancient

LOifns may hiave DEgUn 8s a convenmence, but some of |

taken on Iabulows valuse LOGAY

bonanza. Coins of Greece and Persla, Rome and Byeantium are often

turned up by rain or the plow. and peaple prow] with metal detectors
secking a hoard like the one reportedly dug up in a field in 1984

Near the littke town of Elmah, in the valley between the mountain
ranges called Ak and Bey, I"'m shown the spot where I'm tols
tor discovered a terraccotta jar hols

1eces of suiver, pnossibly

g 1,900

oA l'll-'.'ulill'l:

I.IlI rl. Ill :'u'r"'lli'u'l'

A course tn body languape
teaches clerts ar the
Chicago Mercantile Ex-
change to “flash™ orders
to the trading pit. Here
trainees confirm an order
to sell 50 futures con-
tracts. Traders at the
Mere speculate on future
prices of ems ranging
from foreign currencies
to pork bellies. At the
‘I::If.'._l'lr Stock Exchange

a robot shows hiow to
signal a flesh-and-blood
decizsion to sell.

fanuary 94









hurted by & Greek commander getting ready to battle the Persians
aroynd 465 0., Included were 14 brilliant ten-<drachma coing thought

. .. have been struck by the Atheénians to commemorate their victon
o smoking, no drinking, ¢ the P 4 M |
OVIEE L1 FErsigans A1 IvEEratiion.

Most of those decadrachms are said to have wound up with a mil

innaire nvestor in Boston, with one piece going to & collector in

JUST e money dre the
rules inside the world’s
larpest troding room !
in Tokyo. In o covernos Beverly Hills for $600,000, [Hegally, according to the Turkish govern
hall 350 employvees of ment. Turkish law BAYS VOU Must TUeEm i 5uc finds to the local muse-
Samy Securities play the um; if they're valuable, vou il get n small reward
market, tryving to cash in he earlies) paper currency msued by o government appeared in
on Japan s export-driven Chinn in the 11th century. In Persia the Mongal ruler Geikhatu
econonic boom. decreed paper money in 1294, bul merchants refused to accept il

In 1991 the bahurn Nhey closed thoir shops and hid their goods. Trade stopped. Facing

retzol, or bu T B | .
Ekxat, OF BuBbie econ revolt, Gretkhatu rescinded his edict; the official who had sugeested

- —

omy, based on tnflated

! | i N wl id i g s 1 R i o B i i i Tl _I = TAN
Gy R R e it in the first place was torh to pieces in the bazaar. The first Eurp

prices, finally burst pean bank notes were printed in Sweden in 1661, when coins were in
. e & .
short supply

Facing reduced bonuses
streared-nut traders on But money hasn"t alwavs been metal o1 [T Une of the aldest
break fill their heods [orms may well be a shiny white or straw-colored mollusk shell, alxout
whilh soothing music, an inch lone. from the Indian Ocean— the cowrie: trom it denves the
Chinese character cor, standing for wealth, mones

[ remember a display of other forms brought to 8 comn collector’s
convention i Sedattle by John Lenker, then head of the International
frimitive Money soclety. A bronee drom from Malaysia. A block ol
aall from Ethiopia, From Fiji a kava bowl with 11 legs. And wam
pum, once prized by MNorth American Indians—tiny ¢clnmshell pieces
laboricusly drilled and strung together like beads. “All these tell sto
rigs just as coins do, ™ said Mr, Lenker. (5ee " Monev From the Sea
pages 103115

f out thatl 1or maost

HE HISTORIAN Fernund Braudel has pointes
frecorded history the majority of people, living off the
bounty of the lnnd, hardly reguired money [or day-to-om
needs, and this was still true for many Amencans early 1
entary when my nther-in-law was voung. He never forg

the excitinge dayv. onee i vear after the harvest, when hi

grandfather hitched up the horses to drive a couple of miles to the little
toewrn of Greenfield. Hinois, with the waron full of wheat

Fred Heck, the miller, would grind it into Hour, Eeeping 4 bag o)
sAavriend [|._| [0 S=ELITELL | 'L"L” i'- Py ErToCery, 1o ||_.,l'.'|_ '".-'_II' for it vear'
supply of sugar nnd salt, canned poods and candy. Finally Fred
Chenst, the hlacksmith, got flour for shoeing the horses and sharpening
Lhe plowshar

Fvervhody knew the flo nrice,  Dad told me. it was in the

paner every dav.” Pavments could have been in those green dollas
bills with vellow bhack pold certificates that could e redeerned am

time for gold coins, But it wiasn't pecessan

Historian Braoudel also delineater how in the Middls Ages the rol
of moneéy, and hence trade and the entire economy of Furope, got a
hoost from Malinn mmenwily, A new way wiis found to get around th
ban of the church on usury, the lending of money at interest. Mer

chants of Tuscany, especinlly from Siena and PFlorence, employed L

new wrinkle al the fales in the Champagnée reglon of norl

France in the 13th century, 1 was called the Bl of exchange, and il

1
i .|.||||'|.| _Illl 1 TOSlieTT DGinsEIme




[ reasure hunter grmed
wiith @ metod detection
Fisks nail looking for an-
clent coins near Elmal

Nurleey. In 1984 a cache

u_r' I S4M zilirer rieces fram

the fifth century B.C., wil-
ned as high as ten million
doligrs, was allegedly dis-
covered in a feld nearby
and smuggled to overseas
collectors, A recent findd
unearthed coins made of
glectrum, an alloy of gold
ard silver, that maoy date
from the seventh century
B.C. (right). Experts
debate their outhenticity.







e’ Medicl, one of the greatest of the clan? He paid one-half of one
percent, Property tax, that is

Back in diena, outside the Renaissance palace of the Monte del
Faschi di siena bank—1t traces its beginnings o 1472 and is still
HKOINE SITOnE | run into more ltalian ingenuity: g foreien-exchanee
muachine, operiting around the clock for the convenience of tourists
ut in bank notes in any of a dozen European currencies, or Japanese
ven, or collars Canadian, Australinn, or U, 5. In no more than 15 sec
onds a compartment opens— there’s the equivalent in Italian lire
down to the last small coin. An electranic display shows the exchange
rates, fluctunting daily

For many years after World War I1, foreign-exchange rates wiere
pretty much fixed, 1 recall a Washington, D, C.. exhibit of hank notes
irom nearly every country in the world, each with a notation of its
value in terms of the U, 5, dollar; under the dollar bill it said Yequal t

one thirtv-fifth of a trov ounce of gold." Forelgn governments were

A bartered bride, 12-
year-old Karolk, of the
Diaand people of Irian Jawa,
stonds before pigs wsed in
prenuptiol negotiations,
I'n exchange for her hand
soerrple’s father ashed the
groom for 20 pigs—aoorm-
mortly wsed as currency—
but settled for 1)

(O the ixlond of Yap in
Micronesia, Lowis Pitmoag
erd his brothers receivedl
g piece of stoneg money as
payment for fish. Some
stones change ownership
but are never moved.

Whaether stones, shells,
maetal, or paper, money
can be maost anything
people agree upon as a
micdium of exchange.

illowed to redeem dollars for gold at the U, S, Treasory. Butl eventp-
ully the demand increased so much that the *gold-exchange stan-
dard” was suspended in 197 1 and formally abandoned in 1978

MNotb thatl

Uhey keep lots of them as part of their reserves, with same 80 coun-

e world's governments have discarded their gold bars

tries storing about 10,000 tons —or a hundred bhillion dollars” worth,
i valued at 350 & troy ounce —in the world's larges polid depository,
the subterrancan vaults of the Federal Reserve Bank of New York.
The U, 5. Treasury holds some 9,000 tons, mainly in the legendan
vaults of Fort Knox, Kentucky, at West Point, New York, and 1n
Denver, Cnlorado. Back in 1960 the U7 5. had 19,000 tons

F.over since that direct link of gold to currencies was cut, currencies
have been "floating” against one another, at prices reflecting demand
and supply. Governments strive to keep such prices within certain
limits, but, as recent evends hove shown. market forces can brine







about more drastic Nuectuations. In gny case, todny s worldwide

oreign-exchange market is the biggest triu
estimated daly turnover of one trillion dollars
an intermational bank in downtown New York City, 1 get 4 whiff of
the world of the big-time foreign-currency traders
“They ve got to be voung, ageressive, and hungry,
vizor, INext to each, four video scréens bring economic news, Frumors,
and price quotations punchoed up with a tap
on a kevhoard —Chicagn, London, Frank-

TR .“_'r""l' Il WL, 'l-1|'|1|'| &n
In the triadine room of

zays the super-

furt. Half a docen |I|II||-|'|-I'-1'~'-.'|'T- "'|.|'I'I'|_ililll11"-.
to, Eighty buttons cootrol phone lines to
trading partners

The name of the game is speculation —bet-
tng one currency will go up and another will
godown. And prbitrpese, tnking advantage of
differences in the price of the same currency in
location irrelevant — differ-
ences gassmall as 1100 af a cemt

different places

You ve gol to do it fast—a gquote more than
a few seconds old is history, So, spit A good
pne. rrabil. But don't get stuck, get out and
cut your losses gnd gol Inagain. Stress, ves,
bt what o thrill!

| ask a yvoung woman doing Bntish pounds
how one

ping, It's called s alping Lhi market, she says,

CAR make money on such biny mer-

n-matter of volume. She shows me her profil
wnd loss statement for
trades — 164 million pounds bought, 160 mil
Non =old, & total of 324 million traded —she
made 312,000, For the bank, that 15, It may
but that's how

vesteraay: Un 120

ol seem ke all that much

Lhiin the mareins are

RADERS THEIVE on ups and downs
That'sn

central
nank, the Fed, Charged by Congress to do what it can to pro

povernments seek stability
principal goal of the U 5

mote price stality domestically, along with steady economic

erowth, it Taces an endless dilemima
It can influence
mierest rates via " Ueght money

it money supply, as we've scen, and thereby affect
or Yeacsy money. It can also vary thi
SRR

so=called discoant rate — the rate at which commercial banks.

and credit unions may borrow from the Fed; when tha
rises or drops, the loan rates that they charge their customers usually
But here, as the Fed sees it, 15 the quintessential problem
I the Fod provides too little money, interest rates tend to be high
activity may slow
unemployment go up, and there is danger of recession

and loans,
follow sl
the Dorrmowing of money expensive — business
If there is too much m ney, interest rites declme and borrowing can
lead to exceszive demund —pushing up prives, fueling inflation
Just what are t
the ones most conaucive to stamhity and orcderly growth 10 an eves

hanging economy’
In an ornate hall in Washington, [, (

1 right money-supply rates, the right interost riates

Cunider the American eaiagle

Top hats are de rigueur
for Bank of England offi-
cials tn London when they
call on specialty banks,

or discount houses, to dis-

cuss the economic outioodk
Paper money, bank
irafts, and wire transfers
long ago replaced the need
[ exchange precious mef-
ols. Yet wealth is stidl
often stored in gold, such
ar the trove at Zirich’s
Credit Sutsse, where ultra-
sonic waives checl the
irnteprity of bullion.

N Nadronal Geopraphoe, Jangary JO03






above the fireplace, meet the seven members of the Board of Gover
nors of the Federal Reserve Svstem. At the head of the grest board
tabie sits Lhairman Alan Greenspan. Having siudied reports of
EConomic conditions across: the country, thev'll now discuss and vote
on what actions the Fed should take

wnd what has the Fed done lately? It lowered the discount rate

step Oy Step, rom 7 to ) percént, t order to encourage recovery from

|!I|.' severe recession that Degan in 194 II|| ‘.I'll' STTHE T, |

in the money supply has been kept modest; between 2.5 and 6,5 per-
cent annuanlly, in the hope that inflation can be brouegist down below
I percent a year
5 ARAB OIL WEALTH was the money phenomenon of the 19705
0 i the "80s was the Japanese money machine. T learned

about it in fokyo

True, the Japanese had been selling lots of cars and ele
tronte stufl araund the world and saved lots of ven and [t

them into the hanks— but that wasn't the half of it. As i
the lapanese way, manufac-
turing compantes and finan
cidl institutions paid onh
minuscule dividends and
kept the bulk of their profits

A% TesServes

With those profits as col-
tteral they borrowed cheap
l¥ to buy real estate, which
rase Lo ever higher paper val
e, With rieal estate as col
interal, they borrowed to buy
chares on the Tokvo Stock
Exchange, which rose im-

I_:'.I_'E.-:'-.!'l. s '.I.-;'l' I,'II'-,II.:Illi_I!

1 1NCTease

A kind of money called
fouod stamps helps some
20 muillion Amerdcans
stock thetr pantries. In
Ronsos Ciry, Missouri,
Angela Freeman works on
her food budget as her
doughter Martha lools
ort. Freemoan had recelved
2318 in stamps on the
first of the month. Two
weeks later she was down
re $6.1. “By the middle nf
the month, maost people
have spent them all,” savs
Lindg Kincdaid af the Don
Bosco Centers, a social
seErvices agency where
Freeman attended work-
shops on budpeting.

Hlegal trading is not
uncommon. ypically, a
reciplent sells stamps for,
say, 50 cents on the dollar
f) 4 Procery-store em-
prioviee who then redeems
them for full vilue.

Imvestigator Robert
Hillman of the U7, 8§
Department of Agricul-
fure sits in o confiscated
car lnden with guns and
(licit drugs, all bought by
ool -stamp scoms.






Yore in resienation than

expectalion, a palron of

i Laughiin, Nevada, casino

stiahs anoether coin tnfo a
slot machine. For somi
the dream of hithing it big
(i s |'I'|r|_j':'.'||!'|.':|:."|
fraf jeopardizes thedr
hoalth, bank cocounts,
Jobs, and morriaees. In o

circle of prayer, members
of @ Gamblers Anonymious
chaapter seell mutual
support o Springiteld,

Virginia, chirch




A staepering windfall of

5 milHon dollars, d

|I'|ll'|I|_! record, went to
Sheelah Byan, at right, in
i 1988 Florida lottery
drawing. In Winter
Springs, Kyoan vistis
fricrds who pigrded her
forme after she moved out
to elude reporters, So for,
'..|'||' hos received more
than 750,000 [etters ask
ing for assistance. Rvan
bought o new house and
cirr and set up a foundao-
tion that benefits hottered
whamen and the elderiy on

seminole Cound)




collateral for still more borrowing. And then came saiieku

LT —the Tapanese word for the Chinese character for wealth

was combined wit

L "teku, " & word borrowed from English that rep

resents lechnology, Zaiteku means financial engineering —" new ways
of making money with money,” 1 was told by Haruhiko Kuroda, a
senior official in the Ministrv of Finance. And who was the biggest

practitioner of raitekus Tovola, They were earming 2.9 bhillion daollars
irom cars and 1.2 billion from financial operations in 1989

Howr " Rapid currency triu

g, said Mr, Korodn, “and tssuing

securities, say 5 percent bonds, that will be bought by Belgian den-

tists. . . " I must have

ooked puzzled. Mr. Kuroda smiled

ic *1

meant to say affluent people who are financially unsophisticated, look-

ing for investments that seem safe and vield good retiums, * You paid

out 5 percent on those bonds, and the money vou got for them yvou put
intoe American corporgte bonds that then paid 12 péercent.” Risky.
perhaps, but the Japanese were willing to take that risk for the 7 per

cent proht involyed

something else also helped a lot. Back in September 1285 the fi-

nance ministers of Britain, France, West Germany, and Japan agreed
with James A. Baker 111, theén the U, S, secretary of the treasury, to

push

own the value of the U, S dollar. then worth 241 ven. Raker's

Un g Paris boulevard
RHolond Maoreno (left) pavs
for o phone call with his
innovation, the Smart
Card, adopted by the
French banking industry
i AR, With itx bhudle-in
microprocessor and o
secret code, the card can
store data, act as a physi-
col necess ey, and func-
Hon as a universal credit
card—a step on the rodad
fowetrd @ cashless society.

“Mr. Plasfic Fantastic,”
Walter Covanagh flounts
some of his 1,376 credit
cards, the world’s larpest
collection. The Californic
financial planner started
cellecting in 1971 o win
i WAL r,

purpose was-to increase the export of American goods by making them

cheaper abroad, Eventually, with the do

lnr dropping to as low as 120

ven, the Japanese could buy twice as much in the U, 5. as before. And
they did. Columina Pictures. Eighty percent of Rockefeller Center, A
ot of downtown Los Angeles. Tokyvo banks, awash in money bazed on

milated real estate and stocks, became the world’s bigpest—and t

world's major supplier of capital.
In Tokvo I heard some remarkable figures. A housewife snid the
cost of an apartment had more than doubled in a vear. I passed a

derwntown affice building with rents six times what they were in Man

mattan. The grounds of t

e ]I|||l[‘r|;1 Palace in the middle of town were

said to be worth all the land in Californin. A tyvpist said she'd been

AP

. JuMuary 1993
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Aving to Hiwani on weekends (o play golf —thal was cheppéar than
plaving here, Could this go on much longer?

When I visited the Tokyo Stock Exchange on December 5, 1989 15
Nikkei index was at 37,494.17 ven. I didn®t know then, nor did any
one ¢lse. that at the end of the month it would reach a historic high
8. 015,87 ven. As of this writing, the Nikkei has dropped more than
50 percent, Land prices are falling too, Laiteku has faded; the tatnrn
Fergad, the bubble economy, has
burst. The big Tokve banks are

||||:|i.'|;: higek on oversens loans

WARD THE END of my
money travels, 1 found
myself in the Iepubii
of Nauru, an island

on the Equator in the
western Pacific. Only
four mikes long and three miles
wide, it has 1,000 to 2,000 for-
e1pn corporations and banks
"They come and they go,” said
Lea D, Keke, then Nauru's act-

ing secretary for justice; bul

that'< onlvin 4 maenoer of
:-|_||'.|'r-:i'.'.: !|Ir_'. have no oflices
here, no personnel. Mr. Keke
had to approve the loreign
applications, What Naury
gets out of this, he sad, is
fees. What do the foreign

ers getd Secrecy and reduced
taxes "It's arranped through
Inwvers and accountants in
Hong Kong "

In Hong Kong a partner in
the international accounting
firm of Ernst & Young told me
that these Nauruw banks and cor

porations exist as computer
entries elsewhere, mavbe in-a
bank in New York City. Monis
can go via electronic transfe
directly to New York —say to
Citibank for account of Bank X Y72, Nauru, It can then he invested in
anything, anvwhere

Mauru, he sawd, 15 an extreme example of the worldwide phenome-
non of tax havens: others like it are the Cook Islands and Yanuatu in
Lthe Pacific and the Turks and Cailcos in the Caribbean. Considered
maore solid nre Bermuda, the Bahamas, and the Cayman Islands, mnd
espectally Luxembourg, Switzerland, and Liechtenstein. They may all
be used not only for commercial transactions but also to keep one's
money safe. A trust fund for the children. Or to protect your mones
igainst wild inflation or political upheaval

Much tax-haven activity is completely aboveboard — but some i3
not. Dirty money crigs out to be laundered, and [ caught a ghimpse ol

.
Illl-
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“T¥s Like having Wall
Street in vour hand,” says

New York money broker
Walter Koczor, who keegrs
an eye on a portable guote
recelver and on edr on o
cellular phone during the
LI, §. Open, Speculoating
on the foreign-currency
market s, Hlte tenmnis,
it goimie of split-secomd
dectsions

Chutside the Istanbaul
stock exchange bootieg-
ging brokers with transis-
tor radies pick up price
iriformation from cordless
phones used inside.

how that's done from the Centre for International Documentition of
Oirganised and Economic Crime i Cambridge, England. 1his 15 a
real-life examyple

A U, 5 organized come group with o lot of hol cash lorms a cozy
relationship with the central bank of a British Commaonwealth coun
try. Diplomats of that country carry the cash out of the U, 5. 10 it's
b L0000 or more '|!r:'. Are supposed 1o repor that to U, 5. Customs,
e cazh. It poes into the central
bank and then into various dummy companies in different counlries in

bul they don't; they “externalize 1

returm [or shares in those compamies, The money 13 thus “agitated
s 101 e just abowt impossible for investieators to follow. Then, to
"|'4'|-:L‘-Ii.'.r--' the money, dummy companies in the U. 5. sell thedr
worthless shares to investors in Britain —who are i fact in on the
scam—and behald, the money 15 back inthe U 5., clean! Now it buys
legitimate husinesses, banks, pohitical power

An operation like this, mvolving highly placed otficils and bHus
nessmen, will cost quite a bit, mavbe 35 percent, but once the system
is in place, people will wanl Lo use it —nol only drug profiteers but also
rms denlers, terrorist organizations, intellipence agencies

A prime haven for such shady customers was BCUL, the Bank of
Credit and Commerce Intermnational, headguartered in Luxembourg
and the Cayman Islands with branches in 72 countries. It is saud to
have secretly controlled the First American Bank of Washingion,
. C. After BOCT collapsed m 1991, having defrauded depositors ol
weeame known ac the Bank of Urooks and

sevieral bllon olollars, i

L rimanals Internationl

ACE HOME 1 BUN ACROSS a little Tormiuila that bankers andg

'|-'|:|.'q-"|| B dll.il_‘_":nlx |-._rI|l'.1. Lhiil &viErs 'u|||-.' :.||||||||.' BT, ||'I'.'

rule of 72. No one is certain who first developed the rule, but

e Qi i;-h' 15 quite -'.r1!|||- | Hyide any number into 72 and
thir answer tells how long it will take for 3 sum to double 1n
finandcial termes

; b o | " i
Are vou charged 18 percent interest on the ynpaid balance of your

credit-card pocount? Eighteen goes into 72 lour tmes —so tie debi
would double in four vears, Say vour annual raise 15 6 percent; that
number goes into 72 twelve times, so in twelve vears vour salary will
doulile. The spme will be true of any investment. And what if inflation

runs il 6 percent a vest? Then after a dozen years vour money will be

worth half as much —0 in o sense vou' Il be bhack where vou startedd
But ook what can happen when inflation runs wild, w

Mieni< -!|!:|||. sle more ond more curmency Lo covier incoreasine oblipn

100 ROy EL-

Linng as prices rise

In 1986 Peru's currency — the sol, which 15 Spanish for sun—fell to
14,000 to the U. 5. dollar, so the government lopped off three zeroes
and called it the inti, which means sun in Quechua, o language spoken
bv more than half the Perusians. By mid-1921 a cup of coffes cost
SO0, 000 intds, The government lopped off six zeroes and called it th
w0l again. Over five vedrs the inflation rate was 2,200,000 percent]

["he most drastic inflation ever? Hungary 19446, after World War 11
cen awny the nobonal bank s gold reserves. Hy
Tune the Hungarian pengo appeared in notes of a million million b
linmn, which would look like this: 1,000, 0060, Q00 000, OO0, OO0, K0

gary had a stable new currency, the fornd

when Crermany ) ta

en the eold came back, confidence returnmed, and 1in Adgust Flun-






ROM THE EARLY 10808 ON, & néWw means for peEvment in place
of currency began to spread from the UL 5. to much of the
world —the use of what's been calted plastic money, meaning

charge cards and credit cards, Currently some 250 million

MasterCard and Visa cards have been issued mnthe U, 5
alone. Occasionally these cards go to unlikely recipients, such
as Tommy Mullaney of Crownsville, Marviand, He was 11 years old
when he got a gold MasterCard from a bank in Wilmington, Dela
ware, with a $5,000 credit limit, even though on his application he
had stated his income — his allowance,; that i=—as five do
| he bank calted it an error

ATM cards, for use in mutomated teller machines, are also prolifer-
ating. More than 150 milhon are now used in the U. 5., not only to
draw cash from bank=s but also o make pavments, Al gas stabions, ot
instance. And increasingly in supermarkets—with your ATM | ard
and a “point of sale termmal”™ at the checkout lane, vour grocery bl
will be deducted from your bank balance

Are we, as-all this might suggest, headed for a cashless societyy The

lars a week

answer 15 yes, but slowly. ATM gadgetry is expensive. Nevertheless,

A glittering fraud fooled
Boise, Idaho, townspeople
who aecepted vintape ten-
dollar gold pieces as col-
lateral for loans totaling
5.7 million dollars, The
coins turned out to be pre-
Chvill War pennies that
had been gold plated and
monnted to obsecure the
sides reading “one cent.”
Whimsical artisr Bar-
ton Benes of New York
City also transforms
money, but only in maok-
ing art, a legal act if not
miegint to defraud, Faked
and fought over, hoardeaed,
invested, and squandered,
money is the fuel that
Reeps soclety nioving.

new uses for it are beinge tried, such as letting ATM curds pay for fast

food, And one day yvou may need neither cash nor & card for highway

tolls; vour car mayv gel electronic tags, and as it passes a tollgate, it will

be dutomatically identified without yvour having to slow down. The
tall will later appear on your hank statement. But for the foreseeable
future vou'll still have to have currency to pay lor a newspaper or o
candy bar

Az for me, 1'm still amazed that | can go to Pans, stick a plastic
card into a machine, and 16 seconds later pull out enough money (or A
nleasant evening. Not that t
tion, mind you. A newspaper in England reported that when a man
punched in his request for £30, the ATM did its beeping and bhinking,
and then disgorged £2,670

To an average fallible human, that's comiorting ]

15 electronic marvel has reached perlec-

Che Power al Money | (15
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By PHIL NUYTTEN

Photographs by
DAVID DOUBILET

In the depths off Canada’s Vancou-
ver Island, encased in the high-
tech NEwTSUIT I developed, 1 hold
a tiny treasure —a live dentalium, a
mollusk whose shell was used as
money by North American Indians
for 2,500 years, As a subsea

engineer of native ancestry, I had

always yearned to study this little-
known medium of exchange and to

find out how these deepwater
shells were harvested.
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Trading lor shells 2

Currency valued over half a continent =

Shall money drove the Pacific fur trade. In the early 1800s
Ingian middizmen bouwght sea oiter peits from isolaisd
tribas with dentaka, than exchanged tha peits with whita
traders for muskels and meta! goods. Later, whites Dought Was v -
dantalia dirsctly from the harvesters. Boslon traders

even tnad 1o counterfait the cumency with Londan-maca
porceiain copias, but thay eamed only disdain trom the
Indians. In this scens of an Ehettesaht village around 1800,
naighboring Indsang, at left, bring muskets, iron chiseis,
and sea otter pelts to exchange for dentalia. Two chisls

and tnedr designated spaakers, all with onkn-shaped knobs
on thedr codar-Dark hats. {ske p@rt in 3 bargaining sees:on




century had passed since
the last native dentalium
harvest when I organized
a two-week research
expedition among Vancouver
Island's rugged offshore reefs in
1991, In the Sea Urchin, my
eight-foot mini-sub, I spotlight a
sea pen as I scan Kyuguot
Sound for dentalia. They are
easy to spot: Though they bur-
row into the sandy bottom, their
tips often protrude. Expedition
biologist Elaine Humphrey of
the University of British Colum-
bia noted that many of the tips
were covered with red algae,
suggesting that they had been
exposed for long periods.

When I fan away the sand
from this specimen (below), it
digs down (middie) with piston-
like strokes of its muscular foot.
Hermit crabs (right) sometimes
inhabit empty shells, lending
credence to early accounts that
some dentalium shells were
taken with bait: Crabs could
grab it with their claws; the mol-
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ETE WOoUld lower & Droom) haad
Oy 0N ExiBRsIOns M 25 Handie
The job was srdubdus. The mple-
manl wag haavy, and poban Twslin
RHCREY P Hilesl e canoe ofl the
shitll bisis, lemifing the harsesters
0 only 3 Tew SIaDs &t a hma

"-l_,. i
* Miroom
haag

early implements still exist
1 museums 0 Victoria and

-II. Il.r._-

[ resolved to build o
narvester and iy it mysealf,

lurning for help to John Liv

ingston, one of the [éw con-
nl]“[dh[“l‘&rm" CEMPDOrars |_-|..| LEE ZI.:"-'|

Anitudls {Gartaiiom) phatiasm J E & ho apprenticed in the old
Wih 2 muscufar foof, the way—with & Kwakiutl mas
PO DurTEwE T /' ter, Chief Tony Hunt
coarse sand. _# ‘,' Un the dock at Ryug
Fot | villnge (nbove), John put
A r. ; JJ the fimishing touches on
e SR EheH nelua! sien the broomlike head of our
2 ekel model. He made the heaid
from more than a hundred
sRnarpened yvew splints,
| scorched o incranse their
ITI hardness. He then sheathed
the buncle 1 thin slats of
pringy vellow cedar
ndinns designed specialized Attached (o a 70-foot-long
gear to harvest the money handle made in sections, the
crop and probably had to head (above left) would be low
visunlize what their equip ered from the surface and
ment could do without actually jabbed into the bottom. A
seeing it done. Several of these board, weighted down by rocks

114 valio

and operated by a separate ling,

would then be eaced over tha
culer slats, thus trapping what
evier hadd | BT Oin |_I||-_ I hetwern
Lhe mner splints

An ingemous contrmption, but
wiould it work? Some scholars
doubted that such an implement
could harvest live dentilia. Tf
the shell beds lay as di ep &s old
records indicati L0 to 15400
feet — the broom would be
extremely difficalt to handl
A the mollusks were thought
t0 burrow far too deep for the
device to reach them

In Boyvugquot Sound we finally
fovu e some answers. 1 he denta
iTum beds [ay &t only 50 10 60
eet, and the mollusks live 1o the
top few inches of the sedmen

' he harves

easily accessib ting
implement© It worked likiea
charm. Perhaps shrewd native
harvesters had exaggerated the
lepths and the difficulties of the
harvest to boost the value of
thielr shells

nal Geopraphie, January 1903



oney end of the tool

at the ready, the under-

water test is on. We

cheat & bit at first, drop-
ping the broom over shells |
gathered earlier. John Living-
ston mans the handle from the
boat, 50 feet above. He stabs the
broom into the bottom, pene-
trating about four inches. When
he lifts it up (below)—jackpot!
By next morning we were pok-
ing the sea bottom for the first
Kyugquot Sound.
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ide an adrenaline high

lown the seething fury of
Peru’s Colea River

By JOE RANE

Photographs by
LZBIGNIEW BZDAK
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"B right!” orders raft captain Robin Moore, at left. In rafts and kayaks 12 adventurers — including




four who made the first recorded run in 1981 — challenge the solated, heart-Stopping river.




ERE IN THE GUT of this impossibly
deep canyvon—the wall opposite me
rises vertically for more than two
miles—Peru's Coleca River thunders
so 1 cannot sleep, Instead 1 write
these notes, by candlelight, curled
amid granite slabs the =ize of cars, in
i cave whose scored ceiling appears
ready to drop chunks at any time. Across the
river a waterfall cascades a thousand feet in
three bridal veils, and when I poke my head
out, the full moon reveals three giant condors
gvring far above, going nowhere, as if to
emphasize that we have no way oul of here
but the river itself.

I am bone tired. Today was our longest on
the water, sunup to sundown, capped by a
brutal confrontation with Canoandes Rapids.
About 20 feet above the chute our raft
nudged a small, hidden rock, and though it
pushed us off course by mere inches, that was
enough. Our raft captain screamed " Go! Gol
Go!" but it was already too late; the current
quickly sucked us out of control. We teetered
i lifetime of scant seconds on the lip of the
chute, then fell straight down into churning
water. | felt as if 1'd been thrown off the roof
of a house. And I saw, with diccomfiting clar-
ity, that | might soon die,

I think I agreed to run the Colca simply
because I knew my soul was rusting. I don't
mean | was chasing thrills. The Colcaisa
tremendous white-water river—it carves the
deepest land gorge on earth — but white water
scares me, and, pushing 40, I find adrenaline
a nuisance. Before the Colea 1'd run only one
river; following a restless Pole named Piotr
Chmielinski down the Amazon, from source
to mouth, by fool, raft, and kayak, for
six months. 1t was the looniest thing 1'd
ever done.

But as the vears passed, as | collected wife,
house, child (*the full catastrophe,™ as Zorba
the Greek said), moments {rom that journey
bubbled up to buov me through dark times:
the nostril-singemng cold of an Andean might,
the break-bone crush of a white-water rapid,
the smoky musk of an Indian hut. Flexing
against such memories, my soul renewed it-
self. I came to believe that at times risk is the

san Francisco-based writer JoE KANE is author of
the best-selling book Kunning e Amaozon, This is
his first article for the GEOGRAFHIC, Free-lancer
LRIGNIEW Brpax photographed " Kovaking the
Amaron” (April 1987)
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price you pay to reach a place that can blast
vour spirit clean:

Five vears after we'd dipped our paddles in
the Atlantic, Piotr called to ask if 1'd join
him on an expedition to the Colea. It was like
being invited to the Colorado by John Wesley
Powell. Only a handful of people have seen
the heart of the Colea, and not all of them
have lived to tell about it. Rising in the south-
ern Peruvian Andes and spilling southwest
for 236 miles before emptying into the Pacif-
ic, the river carves a gorge that, measured
from itz lower rim, is 10,500 feet deep—more
than twice as deep as the Grand Canvon.

In 1981 Piotr and five Polish friends made
the river's first recorded navigation. It was a
mess. Thev got sick, they ran out of food, the
rapids pummeled them, they were bombard-
ed by rocks hurtling off canyvon walls. 1 knew
the story well enough to at first decline Piotr's
offer, but I also understood why he wanted to
go back. Peru has a problematic reputation—
impoverished, suffering from cholera, and
bloody from 12 vears of war between violent
Maoist revolutionaries and the government.
But what's also true, and liitle known, is that
Peru is one of the most startlingly beautiful
places in the Western Hemisphere.

I had glimpsed the Colca’s gates once,
from afar: Ocher ramparts soared like giant
organ pipes straight up out of a trench so
deep and black that it looked like a wound In
the skin of the world. For a slipperv second
I'd been convinced I could follow that black-
ness into the earth's very guts—into my idea
of a sacred place, a place bevond machines

BY PLANE 10 PFERU, by bus through Lima,
and south along 800 miles of coasial desert,
Despite the bleak terrain the mood inside our
bus is upbeat: There will be 12 of us on this
expedition, organized by Canocandes, Inc,,
anrd sponsored by HP Enviranmental, Inc.,
of Keston, Virginin, We have two four-man
rafts and four kavaks, and it is o reunion of
old fnends. My seatmnte, the bearizsh photog-
mpher Zigmiew Bzdak, was a raftsman on
our Amaron descent; he often held my life in
his hands (though he claims, falsely, ¥ Never
I stick my neck out”). The same is true of

the tall, lean man across the alsle, Jerome
Truran, once a8 kayvaker for the British
national team; he now naps in the arms of
his Canadian wife, the diminutive Morna
Fraser, also a world-class kavaker.

Nationail Geograghic, January 1003



In front of me Piotr pores over maps; be-
hind me, draped across the equipment bags,
are two veterans of the first Colca descent,
Andrzej Pietowski and Jacek Boguock:. Like
Piotr and Zbigniew, they were members of a
nine-man team of university students that
shipped out of Poland in 1979 armed with
20 homemade kayaks, a vear's supply of kiel-
basa, and dreams of congquering New Warld
white water. “First river we run is the
Pescados, in Mexico," Zbigniew had told me
"We put seven kavaks in the river, In 15
minules we lose six of them. River just takes
them awayv. Big Polish joke.”

Despite so ill & portent, they ultimately ran
23 major rivers in 11 countries, including 13
first descents. They intended to be away for
a vear, but didn't see Poland again for almaost
a decade. They were in Lima in 1981 when
the Polish government banned the labor orga-
nization Solidarity, and they led a march
against the Polish and Soviet Embassies
there. Thousands of people followed them,
and the students couldn't go home again

Eventually they became U, 5. citizens
They also became fathers and hushands, and
none of them have grown any thinner. They

.-.l_..—__l. .—l'*:-. —- = 1k 3

“I did itl" yells Johany Moscarillo after a thunderous passage through Organ Rapid, one of

won 't come right out and say it, but this may
well be the last time they run a river together

Other crew members on the bus are Johnny
Moscarillo, a river-running friend of Piotr's
from Virginia, the father of three children;
voung Dariusz Gozdek, representing the
krakow kavaking club Bvstrze, under whose
auspices the other Poles first came West; Dr
Tod Gulick, a former U. S, Air Force
fighter pilot, who works in an ¢emergency
roam in Santa Rosa, California; and Robin
Moore, a burly, bearded outdooraman who
has spent 17 vears guiding rafts on some of
the most difficult rivers in the U. 5. He
claims to be both a sensitive, modern man ("1
cried once™) and a backwoods West Virgima
squirrel-eater,

We stop in Areguipa to collect Dhuilio
Vellutino, the college-age son of Antonio
and Ani Vellutino, who took the Poles in after
their first, near-fatal running of the Colca—
when, as Andrze) tells it, ¥ We had one dollar
60 cents to our good names." Duilio is also
the nephew of Alvaro “Cholo™ [hidfez, who
ran the Colca with the Poles on their second
descent in 1983, In 1985 Cholo returned with
hiz own team. The river was in flood, and.

e S e ]

the roughest on the 12-day trip. "It was like winning the Olympic gold, " he says.

Coice Canyon



according to the two survivors, their raft
flipped mm less than a minute. The Poles re-
covered the ruft later that vear (“The darkest
trip of my life," Zbhigniew said), but Cholo’s
body was never found.

still, Duilio, hgh-spirited and tough, has
already kavaked the Colca once, an experi-
ence he savs was marred only by the noto-
rious Reparanz Canvon, a chain of three diffi-
cult rapids so blocked by boulders that
they're all but unscoutable. Reparaz, he says,
ripped him out of his boat and shook him =o
violently he cannot escape the memory. He
must reéturn para sacarse el clavo, as the Peru-
vian expression has it “to remove the nail "

FROM AREQUIPA we make our final drive into
the dry, purple Andes, to about 15,000 feet,
cresting the rim of the upper Colea Valley in
late afternoon. A black-chested eagle hov-

ers at eve level, then banks and dives, its
immense shadow rippling across the quilt
work of farm terraces thousands of feet below.

Like many Andean rivers the Colea carves
an inhabitable valley in its upper reaches,
then dives to sea level. The river changes
names five times: It's called Paco Paco at the
spurce; Chilamayo for 7 miles; Colea through
the 155 miles of its high valley and breakneck
plunge; Majes for 27 miles, in which it broad-
ens and flattens out; and Camand in its lit-
toral, which begins 30 miles from the Pacific,
It is the Colca gorge, the most precipitous
drop—some 3,000 feet over 30 miles—that
we will attempl to navigate.

If any one mood dominates the Colea, 1t i=
one of Isolation. The Inca gained control of
the valley in the 15th century, but they never
really conguered it. Nor did the Spanish, who
took over in the 16th century, though they
did manage to kill off much of the native
population. Life here changed so little down
the centuries, in fact, that when American
historinn Robert Shippee wrote about the
area in NATIONAL GEOGRAPHIC in 1934, he
described it as *a forgotten valley of Peru.”
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Colca Canyon (nght) cleaves the Andes in southem Peru. Earthquakes, avalanches, and the
turhulent river constantly carve new features. The V-shaped river gorge, accessible only
by boat, plunges to more than twice the depth of the Grand Canyon (inser).
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Iver, “Steqpi " says leam
block the way along a narrow, Shallow stretch of river. “Stepping carefully
Boulders
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leader Piotr Chmielinski, “we heaved the loaded rafts one hundred yards to the other side.”
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Not until the 1970s did a dirt road reach the
valley, making arrivals such as ours possible,
We bed down in numbing cold, and in the
morning, goofy from the sparse oxyeen, drive
west beneath white-hooded peaks. Directly
across the canvon rises the Mismi massif,
source of the Amazon:. About noon & dull
explosion 12 miles east of us produces a long
black plume from the volcano Sabancava; it
billows into tight clouds, then disperses to a
vellow pall that soon fills the horizon
In midafternoon we reach the baked-earth
plaza in the village of Hunmbo, the end of the
road. The sky is cloudless, the air as drv as
chalk. Ragged Quechua children play in the
dirt. The military made a rare appearance
here recently, kicking in doors, and the adults
who crowd around us are suspicious, their
leathery faces sullen beneath black bowler
hats. Quickly we lash kayaks, rafts, and bar-
refs of [ood and camping gegr to 13 broad
burro backs. Then I shoulder my pack and
fall in behind long-legged Andrze), his para-
s0] perched jauntily over one shoulder. Bur-
ros snorting behind us, we tramp through
narraw dirt streets past low, rough houses of
mud and stone, then ease ourselves onto the
dusty, sun-broiled fanks of the great rorge
For two days we pursue a trencherous path
down barren brown walls, smashing toenails
against boot tips. At times a misstep would be
fatal; often the trail is loose rock, and even
the burros stumble. But late on the second
afternoon we land intact at Hacienda Canco,
A tiny oases on the canyvon floor, home to five
Indian [amilies. Corn, wheat, and cane wave
in & soft breeze; bright red chilies dry in the
sun. Exhavsted, we pitch comp in a pasture
by the Colea, A rock wall rises from the far
side; twice in the night [ bolt awake, sturtled
by the boom of falling boulders.
At dawn I plange into the frigid river,
shocking myself lucid. [ paint myself with
lip wax, sunscreen, bug repellent, and lanolin
and wriggle into polypropvlene long under-
wear and socks, running shoes, nylon shorts,
helmet, and life jacket. Ready for battle, |
help inflate our two rafts; then we hoizt them

haom

up and conga-line it into the Colca

I haven't been on water
in‘a long time, and as we
slip mto the current and Canco disappears
behind rock and shadow, 1 relearn the magic
that happens when you join 4 river, when
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gray walls rise up and swallow the land vou
once knew, and suddenly vou're commitied
The river has you, and if vou shilt gears and
lose vourself just right, vou get foaled into
thinkmng voo're sitting still and it's the hanks
that are moving.

But the Colca doesn't allow much room for
indulgence. Though it's not a high-volume
river, it is extremely rocky and very steep
dropping as much as a hundred feet 1 mile
through the gorge. Flood, avalanche, and
earthguake rewrite it every vear, and the
combination of violent water and unstable
geology has littered it with undercut rocks
and banks, A man swept into an undercut
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Half alert and half asleep, author Joe
Kane, at left, and Andrze) Pietowski
listen for the crunch and rumble of fall-
ing boulders. “These rocks can kill
you,” says Pietowski. “We had a few
close calls at other camps, but here we
were able to rest easier,”

Colca Canyon

can easily find him=elf pinned beneath a8 rock
cetling, drowning and cut off from help

I'he four kayakers, their boats being hghter
and more maneuverable, descend each rapid
first, then climb the banks carrving long
lengths of light rope. The rafts [ollow
Heavy with supplies, they are more vulnera-
hle to accident, and we must depend on the
kavakers to fish out any rafiters who ge
wnshed into the fiver. Injurles will be costly:
There is no possibility of rescue from the can
von itself

I work the right-front corner of a raft cap
tarned by Piotr from the right rear. Maimnly
my job 1% to paddle funously at his commands
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of "ol Back! Left! Right!" but | am alsoa
shield for most of the waves that hit us. These
are many, and [ am soaked and cold all day.
But I do not complain. When the raft enters a
steep drop, it does so slowly, until the nose
approaches the bottom, Then the raft sling-
shots, whipping the tail viciously, Riding in
front, I"m wet but secare,

Not 50 in hack. Piotr controls the raft and
can anticipate its acceleration, but Johnny
Mascarillo, paddling the left rear, rides what
iz known as the "ejector seat " Johnnyv's big
and strong, and Piotr and T must paddle hard
to balance his efforts. Stll, he is soon known
as “Flying John."

Paddling athwart me is Jacek, whose rich
baritone contradicts his small size. Having
settled in Wyoming, he chatters constantly in
an ersatz heartland slang (" My goodness,
guys! Son of & gun!"), and he paddles weak-
by, which is good because he seems to be pad-
dling some personal trireme unaligned with
the rest of us,

Our second raft has Zhigniew paddling at
right front oppoesite dark, young Dariusz. The
back-left man is our doctor, Tod. Presiding
over this crew is Robin, a white-water penius
with an uncanny ability to dance a raft
through truly horrible water.

Maostly it"s a day of long floats and small,
shallow rapids. The rafts snag often on the
rocky bottom, inciting much frantic wrestling
to free them, but spirits are high. It's about
three o'clock in the afternoon, the Colca in
shadows, when the Mamacocha River enters
from the right, rushing from its gorge in a
furious white froth-and roaring ominously;
though Piotr shouts at the top of his lungs,

I must strain to hear him. But we ride the
rapid smartly around a bend, whooping as
we go, until the water setties into the most
crvstalline green 1 believe T have ever
seen. " That was a lovely sucker!” Jacek
crows. “Gosh!”

We make our first camp at the foot of the
rapid, on a sandy white beach blown bug free
by a warm wind. Bats wheel in the twilight;
a snow-white egret wings urgently upstream.
Tod and Robin catch twa thick trout and boil
them with rice and red chilies while Piotr
and Johnny hang three flags on the rock
wall behind our camp— Polish, Peruvian,
and American. Later, as I drift off to sleep,

a fal toad thumps onto my chest in what |
choose to consider a spirit of welcome.
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At this confluence it's still possible to
climb out of the canvon, but from here down
we are committed.

We knew that below the
Mamacocha the Colea
would start plaving hardball, and this morn-
ing, an hour after sunrise, we set off in ner-
vous anticipation of our first Class IV rapid
—“Gutter,” the Poles have named it. Class
IV denotes a “technical™ rapid, one that
demands ckillful paddling. Class V is consid-
ered the upper limit of runnable water, whire
technical failures have mortal consequences.
As a whole, the Colca, chockablock with
fours and fives and without possibility of res-
cue, is considered a Class VI run.

“Same rivers just scare vou,” Johnny said.
“There's one in West Virginia, the Cheat.
I've run more difficult water, but there's
something about the Cheat that I'm really
afraid of. I can’t explain it. But this river
doesn't feel that way." He looked around.
YAt least not yet."

Is he hlind? The gorge is undeniably beau-
tiful, but it's a shattered beauty, chaotic and
volatile: Its tone is one of imminent destruc-
tion, of & place in constant collapse. Here a
fallen knife-edged boulder sits embedded in
a patch of sand like a dud missile; there six
tons of sandstone perch improbahly atop a
thin spire,

“When we came here in "81," Piotr said,
“we were scared. Two times we tried to
climb out, but we could not. We see all these
landslides around us and we think™ (he put a
finger to his temple} " we think we are crasy
to be here.”

Soon 1 heard a low rumble. More accu-
rately, I felt it. It vibrated up from the
river, through the raft's rabber skin and into
my bones, inspiring & sudden urgency in my
bladder. We beached the boats and scram-
bled downstream along the bank, slipping
and slicing shins on the rocks, to find the
entire river squeezed through one massive
chute, It careered between house-size boul-
ders, then dumped into a "hole," a savage
vortex of churning water

“Have a nice day!" Jacek shouted to me
above the roar.

The only thing I remember clearly about
running Gutter Rapid is that at some point 1
had a part of somebody’s head in my mouth.
Oh, we had picked out a line of attack, of

DAY TWO
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course. “First we pass this big rock on the
right,” Piotr had explained {rom the bank,
pointing to the chute. “Then we are left, left,
left kovd, then sivaight, then—no problem!”™
That all flew out the door when our raft
floor expleded. No one had seen the razor-
tipped rock just below the surface. I felt &
tickling under my feet as the raft hit the chute
and shot over something hard; then there was
a sound like & rocket firing, and we wenl bal-
listic. I do remember the sensabion of being
suspended right over the hole, inches from
this howling white being that wanted to eat
me alive, and somewhere | could hear Fiotr
screaming “ Go-Go-Go-Gol" and Johnny

screaming back “We are dead meat!"

And then somehow 1 was on top of Johnm
and the river was on top of us. The raft stood
on its side, Piotr yelling “Up-Up-Up!™ and
we climbed the high side to force it down;
then we walloped something head-on, and |
was apn my way out the front end. But then

suddenly the world decelerated and there we
were, [loating in smooth calm water laughing
like hyenas

Haours ater, as | make these notes, my
head still rumbles, but only a swallow's
squeal plerces the predawn peace of our sec-
ond camp. At the foot of my sleeping bag,
candlelight dances off otter =cat laced with
shrimp shell. Nearby a shadow stirs: Tod
awnkens to find a sharp, fist-size rock abou
five feet from his bag, planted in & spot that
ast night was only sand. The boulder next to
him displays a fresh white gouge two feet
above his head

Piotr believes the river
has changed greatly since
1985, There are many new rapids, he savs,
and most of the old runs are reconfig-

ured. We're never quite sure where we ane
Yesterday he identified a broad bend as an old
campsite, Silent Lake, but late today we

LRSS

Lasing his grip in a 12-foot plunge, team physician Tod Gulick is flipped into a thrashing rapid,
“| was waiting for some excitement,” jokes the former fighter pilot. "1 finally found it.”

Colca Conyom

ial
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Fighting to save the raft from a giant hole, Chmielinski, at right, reaches for help. “We got stuck and




lost our Sense of direction,” he savs. “The raft was tipping over. | had to grab that rescue line.”




passed what he recognized as the actual placy

Our situation is further complicated by an
intestinnl virus that has infected half the
team and by & limited food supply. Cold and
wel the day through, working hard, we are
burning calories vigorously, and though our
dinners are substantial, our lunches are not
today, two slices of salami, two pleces of stale
hread, a handful of raisins. a granola bar.

A5 we push farther into the gorge, the rock
erows harder: less sandstone, more imestone;
some granite. The walls, more eroston resis
tant, are sieeper, the ENYON RArTower, the
rapids bigger, Today we ran a four, a four-
plus, and our first five, Landslide, 1
bouncing along beneath a five-story carpet
of dun scree that mayv have tumbled down
centuries aga, or vesterday.

Readying to run it, I looked downstream to
see Jerome high on & boulder, rescue ropes in
hand. Jerome inspires confidence. Our lead
man, his face is a mask of calm in even the
worst circumstances, and he has yet to make
a mistake. Morna too
15 an inspiration. She's
nny, but she's power-
ful and skilled and un-
afrand to plunge into
the heart of a rapid,
lo challenge the g
Half the team
has & ¢rush on her; the
rest are fully in love.

Lraiho usually runs
third through the rap
Ferit,

which has few kayvak-

I FIVET

WRLer

iwls, Rased n
ers, he taught hirmsell
on boats that the Poles
left with his family six
yvears ago. His
nique 15 raw; He fights
the river as often as he
makes it work for him, needing ten hard
strokes where Jerome uses two, Still, he
shouts with exultation after each difficull
run, His joy is infectious

Iy goes fourth. His history
on the Colca commanids respect, but he's 37
and has pacidied only once in the last VEAr
He's already nervous about Reparaz, which
we won 't reach for a few davs, and today he
il a
viery bad experience here," Jacek saud, "He
got trapped and

tech-

Andrze) genera

alone portaged Landslide, “He once

sacd to make a wet exit from

| § =]
.II
il =

his boat. For a long time all we could see
were his legs stickimg up in the air. He really
got beat up, God knows "

AL first we didn’t handle Landslide all thal
‘e brushed a boulder on the
approach, spun halfway around. and hit the
A head wind pushed us
slightly left, and suddenly we were boring in
on 4 Class V hele: mortal consequences.

To rein In my panic, | concentrated on pad
dling steadily rather than frantically (" If vou
do take a swim and go into a hole,” Jerome
nad advised, "vou don't want to be out of
breath™), and under Piotr's direction we got
our nose pointing downstream in time to
punch through the hole. We roller-constéred
along head-high waves and cruised into the
pool below ns wel and happy as ducks.

Slrreat, guys!” Piotr velled, and we
stapped high fives. But what I found myself
I'|:'"'|'|:"1||EET' 1Tl Wikt notl so0 I'I'i.l_i-l_']] '||'_||_" ','-'II:]E' FHIY S H

weace: The discipline of running rap
id= forces my attention to the moment. The

wirll ourselves.

chute brondside

kind ol

Lolca’s gurgle and gush, never absent, have
become liKe an mner voice.

We advanced only one mile today; forty-

LI TEMAaln

[]AY SII For two days now we

have run hard, battling

eight major rapids, and this afternoon we
gquit early, We are tired, and to continue
would be foo We have scouted ahead
Lo find three Brobdingnagian rapids back-to-
back-to-back; they are easi

hardy

¥ Ol Il:,-._:l_..’_li' =l :-.'l.".
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We are camped a hundred yvards nbove the
first, Canoandes. It was named by the Poles
tor their first expedition. The rapid drops at
least 20 feet and 1s really two waterfalls. 1t
tils with & thunder that even bere 15 over-
whelming. It's hard to relax

Before dinner Piotr visited each of us, gui-
etly checking health and attitude. *1 would
like to have run these rapids before [ went to
bed,™ b told me. *1 don't want to dream
pbout them."

We have reached the hellv of the gorge.
The walls are so high that at times they seem
to cloge overhead, and today a bend in the
river revealed the entire north face rising to a
peak, 14,300 feet of vertical rock. The air is
dry, the landscape parched (1 have nol seen a
lree since Canco), and as we ate dmner, a
boulder cascaded down the far wall, setiing
off dusty explosions each time it hit. A pow-
dered cloud settled over our camp, coating
my chicken & la king with a gritty film,

The last rays of sun hit the upper ramparts

Cuts, torn toenails, blisters, and biting
flies plagued Robin Moore's feet (left).
“The flies were tiny, but they packed

a mean sting, " he says. Sharp rocks
ripped a three-foot gash in Chmielinski's
raft (above), which took him half the

day to dry out and patch.

Colea Canyon

aboul five o'clock; by seven the canvon is
absolutely black. Last night 1 was asleep at
half past, only to be jerked awake, as if by
a spotlight shining on my face, when the full
moon rose over the southern rim. Bathed in
silver, the canvon was as bright as dawn, |
wrote by moonlight. Now 1 do the same, until
| hear a voice a few yards to my left

“1 am just so happy when I am here,”
Andrre; murmurs. He's propped up in his
bag, leaning against & rock. ' No matter how
crary hife gets —and 1 tell vou, I ive in Man-
hattan, I know crazy —always in my mind |
am coming back to the Colca.”

“Does the river scare vour™ | ask

“Of course, The water is deceptive. Tt's a0
much more powerful than it looks. It would
be foolizh not to he afraid.”

I must report that we did
not run Canoandes quite
as we had planneéd. The kavakers handled
the rapid safely, Mornn executing a mity
Eskimo roll to extract
hersell from the bad
hole, but taking rifis
agver waterfallsis a
VETY different exercise
altogether

Basically we went
over the falls complete
lv aut of control and
the raft hit the hole
and stuck, pounded
into place by the full
force of the river. It
bucked wildly and for
a hrief second stood
mie strayght up. Then
something sucked the
legs out from under
me. I strugeled to keep
my balance but lost
and went right over the sigde

For two months before this trip 'd gone
swimming every day, anticipating just such
a moment. ['d forced myself to swim under-
waater till I knew I'd pass out, then swam two
strakes more, trying:to tame the constricted
panic of drowning. I never succeeded, and as
| went underwater at Canoandes, 1 relived
that terror. It was like one of those stomach-
churnimg carnival rides, but with no guaran-
tee it would stop. I whirled and spun. |
went limp; no use fghting it. I waited. And
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I waited. And | waited, helpless, while the
river beat me at will.

Then, for no apparent reason: Adr!

A rescue line flosted on the surface. 1
grabbed it and found a grinning Andrze)
hauling me up to a boulder.

“"Welcome, Mr. Trout!™

Dwuilio had taken Jacek's place for this run,
and he and Piotr were still in the raft, clutch-
ing grimly to rescue lines thrown by Jerome
and Morna. The raft itself was still leaping
insanély in the hole, threatening to flip. Tt
took 15 minutes of vanking and bouncing to
break it free.

Flving John, meanwhile, had washed
downstream. He too had come up to a rescue
line, but, unlike mine, his had nobody on the
other end. Scant vards above the next rapid
he managed to swim to a safe eddy, and we
retrieved him as we passed. “In actuality,”
he reported, "1 was once again dead meat.”

I admire Tohnny's stamina. Maost of the
muscle work has fallen to him, particularly
the dangerous job of tethering the raft
from shore when we send it through & rapid
unmanned —"lining, " asit's known. And
this afternoon he swam again, in another
Class V|, but when we stopped to collect our-
selves, he seemed unfazed. Not me. Soaked
all dav, running in shadow, low on calories,
I was on the verge of hypothermia. By the
time we made camp at Condor Falls, an hour
later, my teeth were chattering uncontrol-
lably. They didn't stop until I'd wrapped
myself in my sleeping bag, 1 now sit sipping
tea, finally warm enough to use a pen, and

grateful to be alive.
D J'II-W NINE We are camped 200

vards above the penult-

mate piece of the Colea purzle, Reparaz Can-

von, We cannot scout it at ground level —the

walls are too steep and too fragile —but we

have climbing rope with us, and Piotr hopes

to scale the cliffs tomorrow morming to get

a ViEw.

For the last two days, thoughts of Reparaz
have obsessed us. Piotr, Duilio, Andrzej,
Lbigniew, and Jacek have been through it,
and they say that missing any of its three
highly technical rapids leaves one at the
mercy of a truly awful hole at the bottom —
as Duilio learned painfully the yvear before.
Tempers have been short and not improved
by our rations: Today lunch was just four

136

crackers and a sardine. Most of us are now
hungry all the time, though Tod and Robin
have been supplementing our meager sup-
plies with trout, which we bake unadorned
atop hot rocks from our campfire.

With each day this landscape grows more
aggressive: It jumps out at you. Every bend
unveils a towering view of ane wall or the
other and with it the senzation of living rock
launching itself skyward. It is impossible not
to think of the canyon as a being, impeszible
also to fathom its intent.

We need no further reminders of the conse-
quences of lapsed attention. Yesterday Piotr,
Johnny, and I attempted to run a short falls
and got so screwed up we ran it backward.
Fallowing us, Raft T'wo went sideways and
shot Captain Moore into the drink. He was
cursing loudly as he went, directing his vitriol
at Dariusz, who was not paddling as hard as
the rest of the crew. Reparaz will wolerate no
such mistakes,

Tonight we camp amid small sulfur pools,
the air thick with biting bugs and the stink of

rotten eggs,

D A‘-rl' TEN “Running the big rapids

15 like sex,” the iate Ed

Abbey once wrote. “Hall the fun lies in the
anticipation, Two-thirds of the thnll comes
with the approach. The remainder is only
ecstasy —or darkness." Right now 1'd take
cither of those,

Anticipation is half the fun only if vour
idea of fun is being wound up tighter than a
two-doltliur watch, For most of the last seven
hours 1 have been sitting on the beached raft,
waiting to run Reparaz, and I am now ready
to chew granite, if that would get my mind
off the rapicds.

Piotr, Andrzej, and Duilio spent the mom-
ng setting up ropes, which the rest of uzs used
to see what we could of Repararz. (Not much:
five turns, lots of white, lots of rock,) Then
we trooped back upstream and waited. For
Piotr, still climbing somewhere. For Jacek
and Zbigniew to arrange their camera gear

Beautiful and barren, Colca Canyon’s walls sup-
port little life. “All | could think of when we
started was getting out,” says Chmielinski. “At
the end all | could think of was going hack.”

SCTE ERIEH
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For the kavakers to make their run.

Still we wait. In one hour it will be too
dark to go.

Now 1 see Fiotr: His red helmet bobs and
weaves among the boulders as he picks his
way upstream. He arrives, smiles, savs,
“"Robin's raft will go frst.”

Dariusy, so castigated yvesterday, bravely
extends a hand to Robin: “I am ready, Cap-
tnin.” They climb aboard, check helmets and
life jackets. And as they move out to Robin's
low, rolling “Alll fooorrerr-waaarrd!™ it
appears that his anger has borne fruit. Da-
riusz is stroking mightily, in perfect sync.

We sit in silence, watching Raft Two dis-
appear into the gate as if swallowed by the
mammoth boulders, We wait 15 minutes.
Then Piotr says, softiy, *OK, guvs." I pack
up my notebook, and we are off.

In the end we ran those

DAY ELEVEN [Roietbmiti

in less than a minute.

Frankly, it was a blur. 1 can't remember
the drops, can’t remeémber much of anvthing
saye the brief explosion of white as we spun
sideways into the second chute and 1 felt
myself being launched. Then I got yvanked
hack in, and we burst through a wall of foam
and into the promised land.

“Hey!" Robin said when we caught up
with them. " It's just water and rock!"

We weren't out of the Coleca, but an air of
triumph filled the camp last night. For Dui-
ho, certainly; he ran Reparaz intact, pulling
the nail (“Now 1 am free!"). And yvoung Da-
riusz proved himself: “ Robeen!™ I heard him
exclaim to Captain Moore. " Thank!"™

And now, finally, Pales’ Canvon, a Class
VI rapid that =its like a cork in the mouth of
the gorge. It's a narrow, thunderous maze of
undercut rock and crisscrossing currents—
in short, a death trap—and we have spent
most of the day portaging our gear along the
north wall, forming a line to haul bage,
winching the rafts along the ramparts with
Robin’s clever system of ropes and pullevs
before lowering them into the river.

But two-thirds of the way down we ran out
of portaging room and now have no choice
but to run the rest of the rapid. I'm squat-
ting on a thin rock ledge above the raft.
We've maneuvered the raft to face down-
stream; the river rages inches from its bow,
Piotr, Johnny, Jacek, and I have already sent
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our teammates on their way, and now they
are out of sight, 600 yards below us, Should
we launch more than two feet off course, we
will be thrazhed to a watery grave.

It comes down to this: six strokes. Execute
them correctly, we're home free; make a mis-
take, we're dead. I'm terrified. Even the por-
tage, shimmying along sheer faces directly
above the torrents, was unnerving. But . . .
but. In truth there's nowhere else I'd rather
be. If we make it, yes, there will be sweet
memories. The bonds of friendship will draw
even tighter, and as old men we will meet and
drink beer and say, “Remember the Colea?"
But it's more than that, much more. [ can no
longer tell the sound of my own breath from
the roar of the river. This rogue canvon has
pushed and prodded and pounded me until I
understand eternal secrets: Rock lives. Water
lives. Earth lives.

If soon I die—sa? In this moment I am fully
alive, alive forever,

We line up and load our equipment, then
take our positions. I go first, jamming mysel{
down onto the tube. As each man joins me,

I hand him a paddle. Piotr is last. Standing
on a boulder four feet above us, he quickiv re-
leases the stern line. He holds the raft against
the current but scant seconds, then leaps
aboard, shouting * Go forward! Hard, guys!™

All is white. We glance off a houlder, twist,
straighten out. We race through white toward
a long green tongue. I look up: Far downriver
I'see walls pulling back and sunlight touching
water; [ see safe passage home from this glori-
ous, wrecked place.

IT HAS BEEN A WHILE now since I |ast saw
the Colca. The news reports from Peru, such
as they are, continue to suggest a torn and
violent nation, and I'm sure that that raw can-
von remains an isolated and all-but-unknown
jewel. The villagers of Canco still spread
their chilies in the sun to dry, and boulders
still thunder unheard down those great walls,
Meanwhile, awakened at a ridiculous hour
by the squeals of someone newly born, | see
that the moon has once again come full. Here
in 3an Francisco it shines not on condors and
eagles but on jays and pigeons, and these
davs I ride not a careening raft but & rusting
sedan. Hut | sometimes find that if T sit qui-
etiv, I can conjure an oddly comforting gush
and roar: the voice of the Colca, timeless and
utterly wild. ]

National Geographic, Jonuary 1993



SALT MARSH HARVEST
MOLSE RANGE

Salt Marsh Harvest
Mouse

Genus: Heithrodontomys
Specles: rampentris
Adult size: Length, 7 om
Adult welght: 9 g
Habitat: Salt marshes

i the San Francisco
Bay ar=a af

Calfornia, 1154

Surviving number:
Less than 2,000

Photographed by

B. "Moose™ Petersan

To escape the winter high tide, this salt marsh harvest mouse has
moved to a higher location in its home amidst the pickleweed., Usual-
Iy hidden below, the tiny mouse is clearly visible and now vulnerable
to predatory birds as it nibbles on the succulent pickleweed. But
the main threat to the mouse is the loss of wetland habitat, over 80%,
of which is already gone, To save endangered species, it is essential
to protect their habitats and understand the vital role of each spe-
cies within the earth's ecosyvstems.
Photography, both as a scientific
research tool and as a means of
communication, can help promote a
greater awareness and understand-
ing of the salt marsh harvest mouse E oS 1
and our entire wildlife heritage. The New Classic

& Watch "NATURE ™ on PBS, Sundsy 500 pm a
Tnim program 8 funded, n part, by Canon U'SA . inc

MITRE



Report from the President

g oE

Water for Our Future:

A New Society Initiative
lanet Esrth faces & waler crisis
Dur freshwater supply i
|'IL'IF'_-L," used HseT Ndn nature

CEn e _;lin.,'.':-.-'-ll i

| am reminded of the great enerzy
crisis of the carly 1970s, Had we
been prepared, that crunch might
never hiave happened

But the threat to fresh water o an
even bigeer issue. Uinhike oil, there
15 no water alternutive. This time,
we simply cannot wait for i cnsis
S50 beginning thes month. the SOciety
laanches a multiyear progritn €Xam
ining the state of our tresh water

Wee call our effort the “Geogra
phv of Fresh Water: A Matlonal
Creagraphic Inimatnve.”

Just cne percent of the world™s
water 15 avalable and fresh, ver we
guzzle it shamelessiv: Despite Call-
formm's droueht woes, some nress of
the semiarid state ure deliberatels
[looded to prow rice

AL the some hime, ramd Frowlh in
the Southeast pushes water supplhies
toy the homit, and farm-belt ground
water levels are dropping. Uver the

T
L et e

™

past decade from the Hegh Pluns
Chgaliala sgufer we have reduced
reserves by om amount egual 1o the
vilume of Florida's 73t-squiare-mile
Lake Okeechobee

The M-foot limestone colummns of
northern Californin’s Mono Laks
Are monuments to our uhguench-
able thirsi, as teachors learmed
durnng & recent witer workshop
organized by the Socety's Geogta
phy Education Program (above])
The colomns wers uncovered ns Los
Angcles, MK mites10 the sivith
siphoned off Mono's water sourges

Water use 15 also & global issue
Wiren one naton dams 4 nver ho
rriganion, for example. nations
downstream can suffer devastating
(HAHELS =l P H L T ™

We feel that on informed public is
the Dest start for using fresh wales
wisely, That belief 1s shared by the
Conseivition Fund and the Umited
stares Dreolomcal yurvey, our
mvaluable partners in this efion

I an unprecedented coordination
of all our resources, _
ot s every arm of the Society will
explore this one vital topic

e A special 13th OEOGRAFHIC 15508

-llll.!].'li'l-:'ll']ll If;r |'L'1'{.'r"'l'.'|'|". _|r|'i'.'.' HuTy [ e

OVET The Coaming

in November will focas on water
Lse , guabty, and conservation

« A& Movember Television "'lr-l.'-.'l.ll
an PBS will include sequences aboul
the Colorado River, Great Lakes,
Columbia Baver, and Everglades

» EXPFLORER TV program seg.-
menis will sddress wialer SRues

» A new classroom film will teach
students how 1O Conserye Wiler

« WorLD and TRAVELER magazines
will both feature freshwater themes

 With support from the seave:
Institute we hiave granted H5040, 00N
for freshwater studes, which will
b highlighted in a special issue
if Respapri & EXPLORATION, O
sCholarty jowmal.

In additson, nearly & hundred
teachers attended our “Workshop
in YWater  m Califormin and Nevids
last summer — thanks 1o grants from
the W. K. Kellogg Foundation
krift General Foods, and Chevron.

Ies the coming years we will be
cgoimg &l we can Lo educale and
inform our members Oon the statos of

this s PR TR TENLIURAR
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Dolphins in Crisis
Last June [ visited the Amagonian port city of Ma-
naus and often saw boroy, river dolphins described
in your Scptember 19492 issue. Some area people
believe these ammuils represent sexual potency,
that the male dolphin can transform itself into hu-
man form and seduce unsuspecting women. This
superstition 15 used to explamn unexpected preg-
nancies. | was told that dried parts. especially cyes,
arg considered aphrodisiscs; 1 inguired at 4 stall
sellmg medicimes at the city market and the propn-
etor produced a bagful of dolphin eyes for sale.
PETER PRINEAS
New York, New York

You report on Randy Wells, a 20-vear student of
dolphins in the wild. He is now spearheading the
cifort to build a facility at Sarnsots, Florida, for the
rescue, rehabilitation, and retease of stranded doj-
phins, whales, and manatees, Medical pools and
a lagoon will be constructed on 3.5 acres donated
by the aty a1 Mote Manne Loboratory. Focuosed
on research and education, the 3. 3million-dollar
facality will be built over a five-year period.
Kaey Kinscuses
Mewe Marine Laboratory
Sarayot, Florida

Living in the Chicago area. [ am lucky to have sev-
eral places to visit where | can observe dolphins
and other marine mammals to lesm more about
them. But where can | find out about the growps
that Demse Herzmng takes to observe the spotted
dolphins in the Bahamas?
Davim 1. HAWESWORTH
Mundeléin, Hiinois

You can write to Dr. Herzing in care of the Wild
Dalphin Project, 21 Hepburn, Avenie, Suite 20,
Jupiter, Florida 33438

1 can attesi to the problem suthor Kenneth Norris
observes—ithe proliferation of plastic in oceans. |
crossed the Pacific between the West Coast und
Hawali 13 times between 1966 and 1987, often in
small vessels. Being ¢lose to the water affords an
inumacy with the ocean that s mssing with larger
vessels. The situation has deteriorated from occa-
sional clumps of flotsam and jetsam to virfual blan-
kets of barnacle clusters. zach with a piece of
plastic ot its core.
Tom Cans
Warsonville, Californin

We represent sportfishermen who set nets around
Hanks Pemmsula in New Zealand's South Island.
We are disturbed by the caption (page 17) about
in eotangled Hector's dolphin, which states that
these dolphins are caught in sport gill nets. Nearly
all such entanglements were in commercial nets.
BernarD B, Wairken

Set Net Action Group

Christchurch, New Zealund

Pushkin

The article credits the poet with being liberal, vet
one hne shows him “empire prowd, defending
Rusmia’s harsh suppression of a Polish uprising in
1830-31." If Pushkin wak truly a liberal, [ do not
think he would have defended the suppression of
any ethnic group inside or outside the Russian
Empire.
Lisa A, MIERZESEWSKI
Middletown, Connecticur

Leafing through the September issue before set-

tling down to servous reading, | came to page 6

and the first four lines of the poem dated 1821.

Having just fost a very special pemson, | finally
understood. [ shall read mare Pushkin.

JiLr PO EY

Warerioo, (nrario

Dostovevsky, the psychological master, held
Pushkin in the highest esteem. His four mojor
works are dotted with Pushkin quotes and allu-
stons. The speech that he delivered upon the dedi-
cation of the Pushkin memorial was the most
[amous public tribute Dostovevsky ever offered.
In your delightful und informative sketch, u pho-
tograph of that Pushkin monument was conspic-
wviusly nbsent
ATEMHEN E. SwoYEeR, Tn.
Hatboro, Pernsylvana

African Slave Trade

Colin Palmer has managed to write about the pain-
ful subject of the European slave trade in Africa
with passion, compassion, and objectivity, As one
urban black professional in the story put it, “Asa
people, we cannot be prisoners of the past.™ May-
be we could all—black, white, and brown—take
our cue from Pabmer the neéxt time we talk aboul
modern race relations. A little more objectivity
and compassion maght just enable us 1o throw off
our shackles together,
Jessica Gress-WriaH1
Stanford, California

The excellent article on the slave trade confirms
the fuct that without the cooperation of the African
natives themselves, slavery could never hove
expanded into a wadespread industry and institu-
tion, The logestios of sluvery depended on animos-
ies among vanous African groups. When they

National Geographic, January 1903



hattled one another, the winners erither killed the
losers ar sold them to shave traders

Tom Musser

Mexico Ciry, Mexico

On page 88 the little wirl is sitting in front of & por-
trait not of Toussaint Louverture, but of Gen.
Jean-Jacques Dessalines, one of Toussanit's lieu-
tenants. After the capture of Toussaint by the
French, Dessalings led the Haitians to final victory
and proclaimed the nation independent on Janu-
ary |, 1804, He was Hatr's first hﬂadi:_rﬁstnte.
Eoxer Prerne-Louis
New York, New York

A substantial traffic in kidnapped Africans contin-
ued into the United States right up to the Civil
War. Estimates of the number-of illegal lnborers so
transported between 1808 [when the L. 5. slave
trade was outlawed] and 1861 ranpe from 54,000 10
i#s high ns o million.
Joun Kxore
Lake Oswego, Oregon

Minnesota Lake Country

In 1988 | had the privilege of working for three
months in the Chippewa National Forest os part of
my forestey study ot the sgocultural smversity in
Wageningen. Reading this good article brought
back beautiful memaories, 11 gave me a chance 1o
prove to friends and family thae | didn’texaggerate
in describing this lovely country. On the other
hand it confirmed my fear of the bad influence ol
oo many people visiting the aren—especinlly as 1
come from a densely populated country,
Huto ¥ ERNHOUT
Kampin, Netheriinds

The article sparked memornes of my own child-
hood. T remember that Lake Rebecoa's fish popu-
lation died out one winter beepuse of a hard freeze.
The lake was considered “dead™ and became unfn
even for swimming. Through years of work it was
brought back to life and with others outside the
Twin Cities has been sel nside as o state park
reserve. [tharborsone of the fow sanctuaries of the
endangered trumpeter swan.
Jor KoECHER
Rurbank, California

In 1989, atage 70, | returned to visit the region near
Detroit Lakes. As children at the lakes we were
taught to pick up after ourselves and afier every-
one else, Not true any more. [ also found that trees
had been cut o make room for more cabing, 1t was
one of the saddest days of my life to realize what
man hos done to these wonderful places. People
may have made progress but have sacrificed much
BErs Aner
Oklahoma Cirv, O%lalioma

My father grew up in Brainerd, Every summaer we
headed up north. My earliest vacation memories

Forum

are of my cousins’ cabin on Perch Lake. Later our
family of seven progresséd (o a tent of our own and
finally to 2 camper trailer. Years later I made a pil-
grimage with my own children: For a week they
tried their hands at fishing for sunnics, swimming
with loons, and sleeping on the ground in a tent.
We all shed tears when it wos time to go. The magic
of the lakes lives on.

Buexpa Frrzarealp

Alabaster, Alabama

Cacaxtla Murals

I was very much intorested in the developmonts 4t
Cacaxtla since 1 last saw the murals, some years
ago, An additional note on the history of the dis-
covery: Information of the clandestine dig was
brought one night by a local schoolteacher o Peter
1. Schmidt, resident archacologst of the German
Proyects Puebla-Tlaxcala in Puebla. Schmadt
risshed that same night to the site and arranged {or
the puarding of the trench. He later did the first
excavations there hefore the site was put directly
under the management of Mexico's National Insi-
tute of Anthropology and History.

Worrcans HaseRLaND

Alrensbirg, Germamy

The photograph of the captain’s sacnhicial death
scene shows a small round object on each of ten
leg bands (puge 132). These closcly resemble the
metal belis from the Platanito archagological site,
about 30 miles north of Cacaxtla, as reported
Seience, August 28, 1962
Kay CooreR
Trenton, New Jorsey

On Television
The September “OUn Television™ page mentions a
chimp called Koko, chamed 1o the basement floor
of & private residence before being rescued by
Primarily Primates. Please assure readers that this
is pot the gorilla Koko, whose use of sign language
huis been featured in the GEODGRAPHIL.
Francise PATTERSDN
President, Grorilla Foundation
Woodside, Culifoirn

Forum

In the August issue o letter mentions the odor ol
Gilman's paper mill imtruding on the pleasure of o

Cumberland Island tour. Gilman has recently

installed a 3-million-dollar system to remove this
odor. so there will no longer be cause for concern
Wirrias H. Eravis

President, Gilman Paper Compiny

Sr. Marvs, Georged

Lettery should be addressed to Fonis, Nasional
Creographic Magazine, Box 37448, Washingron, 3. C.
XM 3. und should include sender's addreys dnd
relephone mmmber. Not all letters can be wed. Those
that are will often be sditesd and excerpisd
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HEdiSCI}E‘EI‘iI]g the 'Irllp"ﬂgurl thiz toolbox. Zirkle pointed out 4 dozen geographic features after club
in a GeoorAPHIC Photo Mt/ hearton the front, “Move it members and fricads, and they were
to the right half an inch,”™ hé urped happy to autograph the map. Club
neght-year-old Virginan Vineyard did; the latch opened president Morris K. Jesup, a busi
Franklin Zirkle, peers from nessman and philanthropist. stgned
T inder thie coy “|-: if hos fam- I}EHI}’.H CGireenland h.']ap next 1o his namesake, Greenland's
1Y 5 Loncstogd wagon, s TTve-yelr L : SRR : northernmost cape. E. W, Bliss, o
old sister beside him and his nine- Signed by a Few Friends manufacturer, mr_:m d nedr Biiss
year-old brother pointing out the obert H. Peary skétched this Bav. And the President of the Unit-
wagon s toolbox. The image (above) carly mup of northem ed States penned “Theodore Roose
ippeared in the April 1929 ksue of Crreenland (below) alter oy velt™ pcross the Roosevelt Range
f"'-h.l':-m_u :-.-:I.|II.||- PRI |'I'-:|'|:I|_"l|_=:l._|_l'_!:|'|:'__ e I':._l.l reoe hed ' "|_|||-. MHD NURE e the |||_'||-|E.

A decade later their mother sold the northernmost point of Green- room of our home on Eagle Island
-'.l'l-: -:l-'l;ll Viffage |.'|_|'_:|I| fouler: i el .|||.| |'|||-'|.__'|_I |||:l_' il Wlis ATl "-l,'||:'||' DT as :||_|]|_l HE | |.'.|.|'| [2=FTSE" [T -
wis then taken to an exhibit a1 the island. He tucked this chart of Peary  ber.”™ says Peary's son, Robert E
1YY World s Falr in New York Land inio his report to the Peary Ir. The family donated the |Tacre
City, Franklin Zirkle never saw it Arctic Ulaob. o ErLL [ormed 10 sup- iskand as & !:I.;l'. histisrie siie i 19hT
permnn until lest vear—in Colonial pott his explorations it retained the maAp in its private
Williamsburg, where it has been dis- Peary had named more thin o collection of Pearv memarabilia,
played since 1859 :

Zarkle learned of its
whercabouts by chanee
When Ronm Vinevard,
master of Colonial Wil
lamsburg's wheelwnght
shiop, Came BETOKS 4 TepoTT
I a Kopnoke, Virgmia
ibrary that Zirkle had
wTitlen about the vehicle's
mistory, o called (s
author, now 72 (above
right), 1hey met and
exchanpged photographs of
the wagon, and Zirkle
shon visited Willlamsburg
"Iwas his wagon,” Vine-

= ..- | & ; 'l-.*h
— .
e Y
proval when YVimevard told \—f L& el @ f"’{é ol e A

vard sovs, “There wasno
doubt about it.” If ithere E\
him he couldn't unlatch

were, Zirkle provided

Yatronal Geopraphic, Jonwary 1003
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Is This the Tomb of a
Biblical High Priest?

i thas limestone box
[ e low | —1rom a cave dis-
coviered by workers building

a wauter park in Jerusalem — contain
the bones of Caia phas, the high
priest wino presided over the trin
of Jesus?

£vi Groenhut, a city archacolopisi
of Jerusalem who excavated the
cave and fommd 12 ossuaries —boxes
CONIEMINE human
Pomes — 150 't sure.

*“It could hold the
priest = grandfather,
an uncle, or the man
himself,” declares
Cireenhut, “But there
5 no doubt that the
ssuary belongsto the
family.”

Oasuanes hke this
were osed by wealthy
Jewish families from
the forst century
O 10 A0, T, the
tate Second Temple
period, Grraffiti-like
mscriptions i Hebrew
on this box and a less
ornate one mcivde the name
"Qafa,” the Aromadc form of Caia-
phas, The elaborate ossuary hild
the bomes of SiX peopie, one 4 male
) years old, which 1s about the right
ape for the high priest

The Gospels mentioned Cala-
phas, and the finst-century Jewash

BWRLT DOk, FRULT

mstorian Josephus wrole of
“Joseph who was called Caliphas.”
Cne inseription on this ossuary
redds: “Joseph. son of Caaphas.™

A Flower-power Attack
on Malarial Mosguitoes

nrdeners have long valued
muarigolds to wird off plant-
mbbling insects. Now i

ream of Canadian saentimts has
enhsted the humble flower in the
war on malaria, which
each vear kills more
than & million people
worldwide

Using alpha terth-
ienyl, » substance pro-
duced by the mangold
that s harmful to in-
sects, plant mologists
devised an msecticide
1o spray on ponds and
swamps where the
malaris-Carmving maos-
quitoes breed. When
pctivated by hight,

L destrovs mosguito
Inrvae

“Basically, 1t barbe-
vues them, ™ says team
leader John Amason of the Univer-
sity of Oitawa.

Many insects have become resis-
tEnt 1o synthetic chemical insect:-
cides. The Canandian scientists arc
experimentmi with other insect
repeliing plants 1o create new ho-
logically bused insectimdes,

A WA L1

---------------

¥
7

¥ ._.- r

-I 1-

L
i,
."'r._ =,
T
oy,
.HH_

1 "
L

| 1. .'
i

T

3

LN W g

sAAC HALRARTinNE

National Geopraphic, JTanuary 1003

SO WDKK FUME FIE 587

Puzzles of Vietnam's

*Lost World™
oo Y 1sa litthe lost commer of 1he |

I warld. cut off from develop-

ment and axpioration, filled

with the new and unexpecied.”
That s how John Mackinnon of the
World Wikdhfe Fund describes Vu
Luang Nature Reéserve in central
Vietnam

When he and Vietnomese scien-
tsts surveyved the reserve lnst spring
they counted 62 specied of fish, 37
kinds of repriles, and more than 200
species of birds, including the laugh.
g thrush, previously seen only
along the Vietnamese border with
China, hundreds of miles sway. But
some Mrds common 1o Southeas
A, like the spungled drongo and
the black -crested bulbul, were
strangely nbsani

Most currous of all, however, was
evidence of a homed mammal, per-
haps a completely unknown species,
that local people call 8 forest poas

“They showed us three partial
skulls, just the fronl of the head
with no teeth,” saysthe British
iologist (above). “The horms are
smaoth. not ribbed as in most poats,
and their parallel form s unosaal
too." He has sent hair and skin sam-
ples to specialists for IDMNA annlysis
He also hopes to return to film live
SPCINHEDS.

— Bomrs WiEnsmaLmn
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Reenactments Bring Alive
Archaeology’s Lost Mava

nfused with diving majesty, the
wlova Kmnge stands of a Stone
ferrace while s people crowd

the ceremonial plazs (above),
ds reenacted 1 a new MNational
Crengraphic Special om FHS Y

With his gueen i his side, he per-
forms & most sacred rite. Gripping i
sLingrav-spine tancel —ropresentng
the Perforator God —he pierces his
foreskin, releasing royal biood onto
thick paper strips. The siturated
paper is burmed, and in the swirling
ymoke appear visions of gods and
Ancesars

Bloodletting and the vision quest
wire at the heart of Mava civiliza-
b, which thnved from a.p. 250 to
RO in frbulous citv-states scattered
throughout southeastern Mexico
and northern Central America.

I'wo-time Emmy-winner 4 'hrs-

line Weber, producer of the Special,

“Lost Kingdoms of the Mava,’
riccalls that the powerful ninals stir

soids even today, "0Our extras, o

team of Mexican baliplavers, told
me that when the “Mava king’
appedred. they felt awed

Archaeolopists aré Bot immune
To awe either, as ficardo Asturcin
,T _-__-.._||J|_::|.__ o Co=-airector of the
Copin Acropolis Archasological
Project, found when he unesrthed
before the TV camerss n cnche of
amigque 1, 3¥0-year-old chert silhou
gites—"pcoentne thimts of extra-
prdinary mystical sigmificance and
ACTISTC Imagination.

A rmstic meenuity inspired Aart
chirector Yeorpes Lampathakis. who
wis in charge of the theatncal repre-
sentations of orgnal Mava ciothing.
He confides that the gueen'’s head
dress (feft), based on an éyghta-
century carving from Yaxchilin
Mexico, 18 bult atop 4 baseball cap

Society-wide projects that brng
the Mava to hfe mclude & video, &
baok. and articles m Wose, Tray-
FLER, dnd NATIONAL GEOGRAPHI

HLoxt Kinpdames of the Mava, ™ Speeun
it PRE TV, fonnary 20 1993, For
information on Mava-reloted Socieny
projecty; coll 1-8K-0I8=407T.
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AGE OF
[Dinosaurs

o human being has ever seen
A hve dinosaur. Yol we Know
much about these long-gxtinc
animals descended from even
mare anctent reptites. How do
we know?! We have learned
ibout them om fossilized

DONCE footprints, and
eiggshells. Comparing such fossil
clues with today's animals gives
SCIENTISIS | ;_'l'l'|| ilea of the
dinosaurs from 1 00-ton
mants 1o debeate 20-pound crea
tures—and ol how they ate,
moved, protecied themselves

and cared for ther voung

S1LC

he encouraee

L ildren cai

1O askK the same kinc of L] S~

tions pialeontologists ask. First,

TOMm a4 Coorked
chicken or turkey in a bax of
without rev caling
the animal™s identitv, Break a
larger bone to add 6 challenge
Then ask the child to use tooth-
mcks, a small pisntbrush, and
imagination o do the followmae
® Lngarth and clean the bones

Hiow throueh 4 siraw to Temaove

bury clesn Dones

SA00 Or 501

- - - - L
debns from the bones

® Assemble the skeleton on a flae

5y 1 F
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surface. Do vou have all the
Dones” What kind of animal
it? How can vou tell’

* Try todraw a pieture of
whole ammal. Can vou tell its
shape? Did it walk? Fly? 1=
there any wiiy 1o tell whether i
had tur or feathersT Or what 1ts

Wh'ekS

e

color was”?

* Look at the supplement map
Have dinosaurs been discovered
o foosk

5 | ]
REAr vauns Il vou wers

for fossils, inw

nch provinee o

state would yvou begin? Why?
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chimpANZee SCoKS

Animals Heal Themselves In Tanzama a

a e T s i out 4 plant of the spiderwort fmmily
With Natare's | !ldl’lTldL_"l- [ abowe): instead of chewing the

hy diy divies and cats eal leaves, it swallows them wiole

' Frobably o purge Harvard Linmversity anthropologs
themselves of tainted food Richard Wrangham suspects the
aligealt
themseives with certam i"|.:.:i'- (i LEhE el 111"
worid's rain | A nd such be
havior 15 leading scienhists § _
the same plants, partly becouse Lhis
patural pharmacopoetn may
bepeiit mankind — i destruction

uf ram foresis can be slowed Cal

to e medicmal, becnes,

at another plant. Asprilia,
thie dame wav. Avpdlia contaims a red
ol called thismmmbroe- AL which 15
Wil |_-|'|':_ Dl R ITiAl Macte ., Tunm
And parasiies,
Hodrnpuer of the University of

ni brvine, He behiovas

| tkpewnse. Wild mimals medseatc

I = 1:-

i
LR LT

eCOFmeE T |" oy

Nikronal Geagraphic,

Tontiary J9G 3

that swallowing the leaves withoul
chewing allows most of the medica-
tin 1o be releised in the intestines
where the parasites are found
Chemps select such plants, even
though they provide few nutnents
Bul olher nmmald get food along
with @ taste of ther own medicime
resiarchers are finding. In Ethiopia
haboons gat @ frut comtaining an
agent that attncks parasites, In Bra
ril the fertlity of mungu monkeys
may be hnked 1o the plants they et
at certnin times Of the vear. And in
Costn Bicn howler monkevs even
cat different plants that may deter-
mine the sex of their oflspring

Mountain of Trash —Fuiji.
Japan’'s Sacred Peak

il ¢ who climbs Fun once 4 @

wise man; bhe who climbs i

twice 1% a foal,” goes a Jap-
anese saying. For centuries pilgrims
have ascended |2.538Y-foot Moumnt
Fujl. Now even as its slopes arne
scarred by erosion and defiled by
o of garbape . planners seck b
commodate more peaple

For vears chimbers ascended the

entire roale on fool. But in 1964 o
roadd was paved to the hallway
point, where souvenir shops now
are rampant. In 1991, 3.5 million
peaple drove there: about 270 48]
went on 1o chmb the mountam

[he price has been steep. More
thaar 40 (00 trees have died, many

of them from ar pollution. The
local governmend his Te rHanied
many #nd proposes 1o deal with
increased conpestion by butlding

i new three-slory parsing garnge—

A move oppoked by conservatimnsts
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A Plan With Teeth to
Curb Shark Overfishing

harks worldwide have been doec-
imated by a feeding frenzy of
fishermen, Butinthe U. 5. a
new management plan will spon set
guiortas that will halve [991's stagper-
ing catch of 3.2 milhon sharks in the
Attantic and Gulf of Mexico, Laws
will protoct 39 species, incloding
constal sharks such ds the tiger and
temaon and decpwater varnieties like
the mako
Mutilution by slicing off fins, then
releasing the sharks, will also be
tghtly controlled. With the Arabian
Seq and MNigenan and Mexican
waters all but fished out, supplier
are turning o the U, 5, population
just for the fms, which can bring
more than 320 a pound for shark-fin
soup, “What you dan't want is u hig
Liger shark (o survive without fins,
1€ sturving on the botlom., miove
into shallow water. and attack n
numan,” savs Mike Justen of the
Mational Manne Fisheries Service,

Crmawing North America:
The Beaver Strikes Back
rapped nearly (o extincthon
A century ago, beavers hiave

stuged A triumphant come
pack. »0 much so that in the United

= T

atates and Canada farmers and
Romeowners are gnashing thei
teeth when bedvers mow down trees
and their dams flood crops, block
waterways, and back op sewers.

“There muay be 1% 10 ten mallion
beavers i Canoda,™ says Milan
rvorvak of Ontario’s Ministry of
MNatural Hesources. Although the
primary begver-contrel agent is
sl the trapper. few now make
the effort, because pelts bring anls
about 13, a result of n decrease in
cofstiiver detmaind

In the L. S, beavercd by at leass
two million of the rodents. 34 states
seek federal gssmstance to con-
trol damage. One attempt 1o
implant a binth-control device
m-a female suffered from a
misoaneeption The beaver
furned out to be ool o she
bt & he.

Mystery Shrouds
California Die-off

ital wanter stuging arca
for water birds, the
salton Sea MNational

wWildlife Refuge m southem
California hosted & teeming
horde of o milhon esred
grebes last year. Hut some-
thing went very wrong. My
birds bécame lethargic and
glped water—uanusual for
grebes. Then they hauled
themselves out onto the
banks of the Salion Sea pnd

National Geographic, January 1903

BN SRR, (RS R

died, 150NN of theém. the higgest
die=off ever recordod for this
specics.

The 36(ksguare-mmile mland sea
collects pesticides and fermlbizers
trom agriculturnl runofd, plus sow-
age tromn Mexioo —all suspected
candidates o ¢onta |'|'|Ir'..1r:|jj§ fhe
irds. Laborstory analvsis showed
aleviated levels of the toxic element
sebemium in worms that the grebes
eat, bt nol hgh enouih levels m
the birds to be fatal. Sawvs LI, 5. Fizsh
and Wildlife Service biologist Bill
Hadke. “We stll don't know what
killed them " - Joim L. Evios




On Assignment




	293A0001
	293A0002
	293A0003
	293A0004
	293A0005
	293A0006
	293A0007
	293A0008
	293A0009
	293A0010
	293A0011
	293A0012
	293A0013
	293A0014
	293A0015
	293A0016
	293A0017
	293A0018
	293A0019
	293A0022
	293A0023
	293A0024
	293A0025
	293A0026
	293A0027
	293A0028
	293A0029
	293A0030
	293A0031
	293A0032
	293A0033
	293A0034
	293A0035
	293A0036
	293A0037
	293A0038
	293A0039
	293A0040
	293A0041
	293A0042
	293A0043
	293A0044
	293A0045
	293A0046
	293A0047
	293A0048
	293A0049
	293A0050
	293A0051
	293A0052
	293A0053
	293A0054
	293A0055
	293A0056
	293A0057
	293A0058
	293A0059
	293A0060
	293A0061
	293A0062
	293A0063
	293A0064
	293A0065
	293A0066
	293A0067
	293A0068
	293A0069
	293A0070
	293A0071
	293A0072
	293A0073
	293A0074
	293A0075
	293A0076
	293A0077
	293A0078
	293A0079
	293A0080
	293A0081
	293A0082
	293A0083
	293A0084
	293A0085
	293A0086
	293A0087
	293A0088
	293A0089
	293A0090
	293A0091
	293A0092
	293A0093
	293A0094
	293A0095
	293A0096
	293A0097
	293A0098
	293A0099
	293A0100
	293A0101
	293A0102
	293A0103
	293A0104
	293A0105
	293A0106
	293A0107
	293A0108
	293A0109
	293A0110
	293A0111
	293A0112
	293A0113
	293A0114
	293A0115
	293A0116
	293A0117
	293A0118
	293A0119
	293A0120
	293A0121
	293A0122
	293A0123
	293A0124
	293A0125
	293A0126
	293A0127
	293A0128
	293A0129
	293A0130
	293A0131
	293A0132
	293A0133
	293A0134
	293A0135
	293A0136
	293A0137
	293A0138
	293AA02A
	293AA03A
	293AA04A
	293AA05A
	293AA06A
	293AA07A
	293AA08A
	293AB06Z
	293AC01A
	293AZ01Z
	293AZ02Z
	293AZ03Z
	293AZ04Z
	293AZ05Z

