Bl i

Lagy -

[ETHY

SO0

i
=
)
La WA
i, P
H |
|

[y
!
| T L™
A
I



Van Winkle in recent weeks knows that
200 years ago—on May 25, 1787, to be
exact—a meeting was convened in Philadel-
phig to improve the government of the United
States. It ended up creating a whole new one.

That the delegates did a fine job, no one will
denv. That thev succeeded at all 1s a miracle.
Many leaders such as Patrick Henry avoided
the meeting becuuse they opposed a stronger
central government. Why should 13 separate
and diverse governments surrender power
when they had fought to unburden themselves
of a tyrannical English ruler? And when did
politicians ever give up power without a fight?

In the political baggage of those delegates
who framed the Constitution were countless
schemes, dreams, problems, state and factional
lovalties, and powerful egos. To succeed, the
delegates had to compromise strongly held
positions for the common good. In doing so,
they created a document that itself permits
and encourages compromise in the interests of
peaceful change. All mankind was the winner.

Continuing success depends on informed cit-
izens able to compromise for the greater good.
Like all governments past or present, oursis far
from perfect. To help the continuing evolution
toward a better one through peaceful means,
we need to look realistically at those Founding
Fathers and their motivations, They were not
the simplistic cardboard patrots we tend to
paint in gaudy colors, but like politicians and
citizens of today, they had the usual mix of
greed, ambition, wdealism, and lovalty

We discovered in preparing the Patowmack
Canal article for this issue that improvement
of the waterway was 2 major factor that led to
the Philadelphia meeting. Further, George
Washington's personal business interests and
regional loyalties were as important to his
dream of opening the West as was his dream of
a bigger and better nation. Such human quali-
ties take nothing from his brilliant leadership
nor in any way tarnish his well-deserved title of
Father of Hiz Country.

We felt yvou would enjoy knowing more
about Washington's waterwny and might even
lend vour support to preservation of its sadly
neglected remains: It was the only project ever
built by Washington the businessman and civil
engineer—a project much on his mind as he
chaired the Constitutional Convention.
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Tracking Tornadoes 690

Earth's most powerful storms pack winds too
furtous o measure. Peter Miller explains when
and where they form and how we detect and

survive them. Photographs by Chris Johna.

George Washington's

Patowmack Canal 716
Lifelong dream of America's first President,

this “great national Work, " begun in 1785 o

bind the frontier West with eastern seaports,

was a first step on the way to the Constiti-

tional Condention. By Wilbur E. Garrett,

with photographs by Kenneth Crarretr.

Gray Whales Make a Comeback 734

Dr. Steven L, Swartz and Mary Lou Jones tell
of &' six-year study of the groy whale, once
agimost hunted out of existence, at a Mexicon
breeding site. Photographs by Frangois Gohier.

Laos Today 712

How have the free-spirited people of this
Southeast Asian nation adiusted o o decade of
Communist ruie? Assistont editor Peter T. White
and photographer Seny Norasingh report.

Waterton-Glacier Peace Park 796

Canoda and the LU 8. deal with mounting
pressures on the vast mountain presere

that straddles the border between Montana
and Alberta, Dawved S, Boyer and Lowell Geor-
gia portray its problems and splendors.

Sealed in Time—When lce
Entombed an Eskimo Family 824

A surge of sea ice slams onto Aloska’s north
coast, btrying a house and (ts ocoupants. Five
centuries later archosologist Albert A. Dekin,
Jr., unravels the trogic story. Photographs by
Victor R. Boswell, ., and Scott Rutherford,
paintings by James M. Gurney,

COVER: An ]8th-centiry-style bateau moves
up the Seneca Bypass, where water still runs in
the Patpwmack Canal. Photogroph by
Kenneth Crarrett.
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Keeping both eyes on a ghostly white twister, young Kent Otto races back toward
his farmhouse in Osnabrock, North Dakota, in July 1978. With winds clocked as

high as 230 mites an hour, tornadoes pack earth's strongest weather punch.

By PETER MILLER Photographs by CHRIS JOHNS




AILSTONES TAppINng o7 her bed-
room window woke Kimberly
Lewis one Apnl morning |as
vear In Sweetwater, Texas. Her
hizsband, Terrv, had left for the
gypsum plant half an hour before. Two of
er children, Nathan and Ashley, were
sleeping  beside her. Elevep-month-old
Amands wasin her own room

“1 looked out the window and saw a cou-
ple of garage doors fly across our backyard
and my heart froze," she said. T tried to go
gpt Amanda, but | never made it

Windows shattered, the hedroom floor
tiltecd, and the cetling collapsed. " Next thing
[ knéw, [ was outside in the rain.” Strug:
eling to see without her glasses, her gown
ripped off by the winds, she saw Nathan and
Ashley stumbling near the wreckage of the
mabile home. They were covered with small
cuts and bruises, but otherwize were unin-
jured, But where was Amandar

“Tean't find my baby!™ she cried to her un-
cle, John Brown, who came running down
the street from hiz house. Debris lav scat-
teréd across the neighborhood. Carpet was
draped around trees. Pieces of the rool were
blown across the street. Formiture, clothes,
magazines were strewn over the yvard
In the middle of the road was the crib in
which Amanda had been sleeping. It was
twisted ke a pretzel

Neighbors arnved 1o help John séarch
through the rubble. In anguish he lifted one
prece ol witll after another. 'Then he lound
Amandn. She was wrapped snugly in her
crib mattress, unharmed except for a few
scratches near her right eve

“She pever made a sound,” Kimberly
sald. “She just held out her arms

There had been no warning oft

i
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e tornado
that npped through Sweelwaler thal morn-
ing, destroyving 161 homes, injunng 92 peo-
ple, and taking the hie ol an 87-year-old




To study a twister’s
Lill'l!rJ.I-I:i]'I'I_'I.l'. il F'l'.'..'i'-.'l'.l]'-l.'r'l fedm
from the National Severe
Storms Laboratory (NSSL)
tn Norman, Oklahoma,

plunges through rains

(below) to catch a tormado
spinning out of the clouds.
Earlier a team [eader (right)
had bricfed the staff on Hkely
tormado areas, using images
beamed from a weather
satellite. Once in the field,
the team is puided toword
target storms by Doppler
radar reports from the NSSL

control center.




man. 1 here had been no time to sound the
town's sirens. No tornado reports had been
broadcast on television or radio. Local
weather radar had indicated nothing unusu-
al about the storm antil it was too late

The tornado had struck with the sudden-
ness that makes all tornadoes =o terrifving.
n a few moments of vialence 1t changed
hundreds of lives.

It may soon become possible, however, to
avold such disastrous surprises. Weather
forecasters, using advanced technology

such as Doppler radar, satellite pictures,

Closing in on o violent storm, Okla-
homa Liniversity graduate student
Lou Wicker (above) takes a few
minutes to obtain crucial data from
NSSL. The appearance of a rotating
wtll eloud beneath the flat base of
the storm (right) signals even odids
that a tornado will descernd.

(iid

and high-spesd computers, are learning
how to predict strong tornadoes as much as
20 minutes before they occur. With this
advance warnng, residents of towns like
sweetwater could gain a fighting chance to
find safe shelter

The stories that came out of Sweetwater
were like many others ina region where tor-
nadoes are a wav of life

T was looking to the southwest when |
saw clouds coming together from opposite
directions,"” said patrolman Joe Don Smith
aweetwater Department

aof the Police

-
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Smith had taken a position near Interstate
i after an earlier tornado sighting.

“The rain and hail had stopped, and it
was starting to get light. I was talking on the
radio when [ looked back and saw a short,
fat tormado just materiahize a mile away.
Then a sliver of another funnel appeared af
the side, and the big one sucked it in.”

smith reported the tornadoe to heacdgoar-
ters, then drove to a nursing home to warn
its resicdents. As he headed back into town,
the whirlwind almost caught him. “Debris
wasswirling evervwhere. Pieces of metal hit

fornado!

power lines. Insulation and dust filled the
air, | crouched as low in the car as [ could,
for fear of something coming in a window. It
lasted ten seconds, and then it moved on.”

Thetornado cut a path about a block wide
and two miles long through a densely papu-
lated part of Sweetwater, Bill Swindle was
in his tlire store when the tornado roared
biy. It tore off the roof of the store and sucked
out about 200 radial tires. “Most of which I
haven't seen since,” said Swindle.

Linda Sharp was watching cartoons on
television with her nine-vear-old son,




Michael, when the windows of her mobile
home cracked and a roar came through the
front door. 1 said to Michael, ‘Come here,
baby,’ and we rolled onte the floor between
the couch and the coffee table. Michael
asked, ‘Mama, are we going to die?’ and |
zaid, ‘T don't think so, honey. ' And then we
took a little jovride in the house.” The
double-wide trailer skidded 24 feet across
the front yvard before coming to & stop. "1
could feel the house moving, and we just
went with the flow,"” she said. *'I didn't open
my eves, that's for a fact.”

The tornado left the people of Sweetwater
in shock. It severed power and telephone
lines, knocked out the radio station, broke
water pipes, and blocked roads with trees.
Friends and neighbors checked up on one
another while police and rescue sguads
searched theough collapsed houses. In addi-
tion to the one fatality, there were 3 1 injuries
requiring hosmitalization.

There were also lighter moments. Police
officer Kay UCarnathan arnved at an aco-
dent where i car had been blown off the road
into a tree, Its rear windows were gone. “A
highway patrolman was helping a woman
out of the front seat,” sald Carnathan.
“There was a kitten lving on the back seat,
all wet. Sa 1 told the woman we would take
care of her cat for her, And she said, "l don't
have a cat!' Then this fellow came walking
dawn the street holding two other Kittens
and looking for the third one.”

OR  ALL TS DESTRUCTION the
Sweetwaler tormado was not espe-
cially powerful compared with some
of the 850, on average, that rumble
across the United States each vear. Swirling
over Lthe Texas plains, it struck Sweetwater
with winds of 150 miles an hour or more.
The highest tornado winds ever clocked
registered 230 miles an hour, but that's a
limitation ol instruments. Gauged by the
damagein its wake, the tornado that blasted
Niles and Hubbard, Ohio, and Wheatland
and Mercer, Pennsvivania, on May 31,
1085, carried windz estimated at 260 mph or
more. Such monster twistérs are rare, but
they do the most killing, taking more than
two-thirds of the hundred or so lves lost to
tornadoes 1n the United States each vear.
The U. 5 suffers more tornadoees than
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any other nation. Cool, dry Canadian nir
channeled eastward by the Rockies collides
with warm, most air washing north from
the Gulf of Mexico, triggering the chain of
events that leads to violent thunderstorms.

The tornado season generally begins in
early spring in the Gulf Coast states, where
twisters tend to be fast-moving and long-
lived. Then, as the jet siream shifts north-
ward during spring and early summer,
severe weather moves into Tornado Alley, a
belt of the central plains from Texas to INe-
braska. Here tornadoes tend to be slower
and short-lived, though more numerous.
Texas, Oklahoma . and Kansasendure near-
Iy a third of all U 5, tornadoes, As summer
progresses, storms roar north into the Dako-
tasand Great Lakes region.

Much of what has been learned about
tornadoes in recent vears has come from
scientists at the National Severe Storms
Laboratory (INSSL) in the heart of Tornado
Alley in Norman, (Jklahoma. Every spring
since 1972 résearchers from the lab, oftenin
cooperation with teams from the University
of Oklahoma, have driven vehacles into the
teeth of violent thunderstorms to gather
information unavailable anywhere else.

Omne of their gonls has been to drop a barrel
of instruments in a tornado’s path. The 400-
pournd barrel, dubbed TOTO (Totahle Tor-
nado Observatory) for Dorothy's spunky
little dog in The Wizard of Oz, is fortified to
measure temperature, wind speed and di-
rection, and atmospheric pressure inside a
tornado’score. Sofar, notornado hasdirect-
Iv hit TOTO, though a small one sideswiped
it in April 1085

From their encounters with tornadoes,
NS5L teams have made some important
abservations. They confirmed that strong
tornadoes almost always appear on the rain-
free rear sides of severe thunderstorms,
which typically move from southwest to
northeast. Such tornadoes usually descend
from a wall cloud, which hangs like a great
horizontal wheel from the fAat base of the
storm. This wall cloud, half a mile to six
miles in diameter, is part of a huge, rotating
cvlinder af air called a mesocyelone, the true
source of the tornado’s power.

Every April and May NSSL researchers
spend hundreds of hours racing across west-
ern Oklahoma roads. It is far more difficult

National Geographic, June 1987




Wasting no time, an NSSL team proctices putting TOTO in the path of an

approaching tornado. Carried into storms on the back of a pickup truck,
the 400-pound Totable Tornado Observatory (named for Dorothy's dog in

LThe Wizard of OUz) is instrumented to collect data inside a twister,

than vou might imamne to catch a fast- Carl Hane tells adozen or so members of thi
moving thunderstorm in the act of spinning tornado intercept team that the dav's out

out atornado. In a two-month segson torna look 1= muxed. The National Severe Storms

does mav touch down within the 20{0-mile Forecast Center in Kansas Citv has issiied

range of the lab’s vehicles ononly halfadoz- tornade watch for the Texas Panhandle and
endavs, and chasers must guess hoursahead  western Oklanhoma, and a band of storms is
of time Wwhere thev mignt Appesr Uready moving across the area. “But winds

All of which adds to the excitement when Ire quite weak just off the surface,” he savs
y team succeeds in catching a tornado—or At the same time, balloonsoundines show
witen, as happened when | joined them last  that the atmosphere is potentially very un
L tornado nearty catches them stable. Warm, moist air at the surfare 1
apped beneath cooler dry mr, threatening
MAY 14, 1980, 11:30 aam. At N5SL  to explode upward into new thunderstorms

headguarters 0 vorman, meteorologist o given the (Continued on page 704
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Early warning saves lives
in Edmond, Oklahoma

st before sunset on May 8,
1986, a small tornado

formed in the clouds over
northern Oklahoma City and
touched down in neighboring
Edmond. Tearing through a new
subdivision, it destroyed 30
houses and damaged 193, Yet no
one wils seriously imjured. The
reason: People were prepared.

A tornado watch had been
issued for central Oklahoma
that afternoon at 2:47. A line of
sgvere thunderstorms strefched
from Texis to Konsgs, as seen
in this infrared view (top right)
from the GOES weather
sarellite.

At 6:40 a tornado warning
went out from the National
Weather Service when a wall
cloud and large hatl were
reported. Several television
stations broadcast [ive views
of the funnel cloud as it
approached Edmond., Tornado-
wise residents hid beneath
matrresses in their bathtubs,

The tornado hitat 7:18,
sending a shower of sparks (nto
the air (following page, center)
when it struck a power trans-
former, Taking these photo-
graphs from his back door,

i

< THIS PFAGE FOLLy OUT

With explosive force a tornado blasts through a mobile-home park near
Chevenne, Wyoming, propelling deadly debris outward at highway speeds.
Waitching from a quarter mile away, Peter Willing took this photograph
just before rushing to his basement; he lived to tell the story,




Mike Pennington saw debris fill
the air (below left) and worried
about his neighbors.

Al that moment, Doppler

radar at NSSL showed the
tornado on the ground at
Edmond at the location marked
by the circular cursor (foldout,
lower). Here winds moving
away from the rodar (red)
abruptly shifted to winds
maoving toward it (green),
indicating rotation,

The twister sliced a narrow
path through Edmond (right)
before lifting back tnto the sky.

“I heard it roar through the
chimney and felt it sucking
things up,” said Angie Brown
(below). Taking shelter on the
kitchen floor with her flance,
Michael Parks, she fell the air

suddendy turn cold, “ When we
stood up, there was no roof.”
Shaken but uninjured, she
and Michael began to pick up
the pieces — gratefild to he alive.

foarngdn!




(Continued from page 697) right push.
This push might come from the afternoon
sun, as air near the surface heats and be-
comes more buovant. Or it might come from
a disturbance i the high-flving jet stream,
which could pull up air beneathit. A reading
of minus 1 on the “lifted index,"” 2a measure of
atmospheric instability, means storms are
likelv to be weak. A minus 5 indicates strong
storms. Today's reading is minus 100,

1:15p.m. Thechase team's small cara-
van pulls away from the lab—two white
Dodge vans, dubbed NS5L 1 and N55L 2,
filled with cameras and instruments to mea-
sure electrical activity; the tan Dodge pick-
up truck that carries TOTO; and finally the
biue Bronco I in which photographer Chris
Johns and 1 follow, aided by Travis Tull, a
veteran storm chaser

“We've got lots of storms in western (Okla-
homa, but none major,” savs Don Burgess,
an NSSL tornado expert staying behind to
coordinate the chase by radio. "I think we
should opt for heading farther southwest
and hope for a dominating storm later on.”

So the caravan heads southwest, ignoring
the thunderstorms closer by on a gamble
that the day’'s worst weather is yvet to come.

1:30 p.m, Aswenear Chickasha, Okla-
homa, Burgess radios that the latest infrared
satellite image shows an expanding storm
near Hobart, 60 miles west. The storm's
cloud top appears cold to the satellite’s heat-
sensitive eve, indicating that it has risen to
perhaps 60,000 feet—high enough to be in-
teresting. NSSL's Doppler radar also indi-
cates that the updraft has begun to rotate,
the first step in producing a tornado.

Like all radars, Doppler sends out electro-
magnetic signals and picks up echoes from
objects in its path. But unlike others, it can
measure the shift in frequency between the
signal it sends out and the echoes that come
back from rain, insects, or other airborne
particles. That shift can reveal whether
winds are moving toward the radar or away
from it, and at what speed. The Doppler
soon shows weakening rotation in the Ho-
hart storm—a false alarm.

2:40 p.m. A tornado is reported on the
ground near Amarillo, Texas, 200 miles

104

away. Passing through Lawton, our cara-
van heads west on Route 62. The Doppler
still <hows no significant rotation in nearby
storms. But the chase is heating up.

3110 pom. A tornado warning is issued
for Jackson County to our west, telling resi-
dents to take shelter. We are driving under
the leading edge of this storm, which hangs
like & huge canopy over hundreds of square
miles of flat farmland. The edge is bright
white and sharp, a sign that the storm is still
expanding and packs real punch,

“We have Doppler showing a mesocy-
¢lone in the storm near Duke,"” reports Lou
Wicker, who 2 helping plan strategy in
NSSL 2. We are only 30 miles away, ap-
proaching the storm from the east, a good
position for intercepting a tornado.

q:q0 p.m, “Tornado on the ground,
people!” Lou shouts over the radio. “Get
yvour cameras ready, Southwest of us!” [
scan the cloud base but can't see a funnel.
Hail bangs on our roof and windshield.
NSSL 1 moves ahead on the main highway
as the rest of us turn left onto a paved farm
road and speed south, then west onto & dirt
road toward where Lou hiad seen the torna-
do. The hail stops as suddenly as it started,

“This thing has two wall clouds,” says
Lou, “Let's give ourselves a bit of room. We
may have to turn around fast."

(Getting out of our vehicles, we study two
lowered cloud bases. one to the west, the
other to the southwest, The tornado appar-
ently has dissipated. But another may soon
take 1ts place. The atmospheric pressure is
dropping ominously.

“Look at the acceleration going on up
there!” says Lou, pointing to the shreds of
clouds dancing above us. "“That's the old
mesocyclone. It's hanging tough.™

“1t's so large, vou could get a spin-up any-
where,” savs Mike Eilts, driving NSSL 2.

3:40 p.m. We jump back into our vehi-
cles and turn around, driving east to keep in
front of the wall clouds. A tornado suddenly
touches down two miles behind us. There is
a swirling on the ground, then a faint, thick
funnel cloud forming around it. The funnel
lasts less than a minute and disappears.

“Bust south!"” Lou shouts over the radio.

Nanonal Geographic. June 1987




Battle zones

v:ﬂLEHT STORMS often break out

in central and Gulf Coast states

in spring when waves of warm, moist

air from the Gulf of Mexico clash

with invasions of cooler, dry air from o _ ==
the north and west. May leads other CARDLIME
maonths in numbers of tornadoes, 7
though April twisters take more lives : CARDLINA
because they tend to be more severe. LEORGIA
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“Be ready to deploy TOTO!" It normally
takes the TOTO team less than 8 minute to
rall the large canistér down ramps on the
hack of the truck. But oftenthereisn't evena
minute to spare, as I was soon to learn

1147 p.m. A tornado reappears on our
right, surrounded by a spinning wall of rain,
and we race south to stay ahead of it. The
winds around us are feeding it, sucking up
dust and tumbleweeds. We turn east onto a
dirt road to keep out of the tornado’s grasp
Hut suddenly we ran out of road

he vehicles ahead of us hit their brakes,
stopping in the vard of a farm where 4 man
in overalls is watching us curiously. We spin
around to head back toward thetornadoand
ouronly escape route—asmall road heading
northabout agquarter mileaway. Instantiy it
becomes clear that we are in real trouble

“(reez, the rain curtaln is wrapping
around itself,” says Travis, who has been

¥
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husy driving the Bronco I1 and hasn't had o
chance to take a good look until now

‘Go, go, go! Floor it!" vells Lou, "We got
to get out of heret”

The TOTO pickup is first, the NSSL 2
van second, and we areé last in turning the
corner onto the northbound dirt road. 1 he
tornado races toward ovs across g whest
Debris explodes from the ground
where the gray wall meeis the earth asit rap-
idly eats up the distance between us

The rain curtain catches us, splattering
rain against our back window as we hounce

field

down the road, but the tornado sl 115585
us. If anvthing, its strong windzs help shove
s out of danger.

Behind us at the farm, the twister strikes,
stripping roofing from the house, turning
overfarm equipment,; plunging timbers into
R oshed's and pushing the barn six
inches off itz foundation

It wasn't a very powerful tornado. But it
was strong enough to flip over a traclor or &
vanful of tomado chasers

"“We were lucky,” save Travis

FOGT,

E saw four tornadoes in all from
that same storm. Each formed
rapidly from & low-hanging wall
cloud and survived on the ground
for a few minutes or less. As they demon-
strated their power, they also revealed their
vilnerability. Though tornadoes may seem
incdestructi

e, thiey are I."-.-.'.”_'- beingunrav-
eled by the same forces that create them
lornadoes result from a delicate set of cir-
cumstances. Assuming many shapes—Irom
a long, thin rope toa fat, inverted bell—they
may be as narrow as 50 vards or 45 wide as a
mile. 1he strongest are spawned by a breed
of thunderstorm called a supercell, the "at
mosphere’s equivalent of a rogue elephant,”

To protect the student body of rural
Catherine, Kansas, all 32 children

in the town's elementary school (Teft)
huddle against an interior wall
during a tornado drill. Survivors of
a monstrous 1979 tornddo, Phillip
Mualone and his family (right) show
one of the fiberglass shelters he
manufactures and buries in back-
yards of Wichita Falls, Texas.
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in the words of Bob Davies-Jones of NS5L

Like other thunderstorms, a supercell
pulls in warm, humadd air from the surround-
ing countrysicde and propels it aloft through
i powerful updraft. The molsture inthe up-
draft condenses into rain, causing A
downdraft. In ordinarv storms, the updraf]
turns into the downdraft, and the storm col
lapses. But in a supercell the ypdraft and
separated so that oneé rein-
forces the other, sometimes for hours

1o make the updraft begin to rotate, th
atmosphere surrognding the storim must
contain substantial wind shear—change
the speed or direction of the wind wil
height, When thig wind shear 15 present,
strong upper-level winds cause weaker ones
below o roll mto a horizontal mbe. As an
rises into the updraft, the tube bends up-
ward, ulting the storm's rotation toward 4
vertical axis (painting,

When the updraft
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downdraft are
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becomesa mesocvolone, which narrows and
intensifies as it stretches upward and down-

['his massive col
umn of swirling air may reach 60,000 feet,
vet still not produce a tornadeo. “Only half of
all mesocyclones result in tornadoes, and wi

ward throuith the storm

can't explain yet why one does and another

doesn’t,” samd Davies- |ones.

i
HAT GIVES deve

Lhelr crucial

DPINE (OrNAQOes
last-minute sgnf
[o pursue this question, Joseph
hiemp and Fachard Rotunno sim
ulated a working supercell in a powerful
computer al the Natonal Center for Atmo-
spheric Research in Boulder, Colorado.

| hey lotused on reports from storm chasers

that a tornado usyally does not occur until a
small downdraft appears on the réar flank o
the storm. “Our models show thal the down
fraft 1s pulled toward the earth by a sudden

I.ll.l-\.
incresise in the rotation of surface winds.




Inside a violent storm

Strong winds flowing over . — —
weaker winds can causeo the WINDS

alrin betwean (o ipinan a
horizantal axls, ke a pencil
ralling nlong » tabie (small
diagram, below), When a
vigorous updrall Ingests

thix spinning air, it rofation
tilte taward the vorfical

and causes the updrall to
rofnte, Withoul such rolation
na thundersiorm can produge

HY DOES ONE THUNDERSTORM and not

another produce a tornado? Tt de-
pends on how surrounding winds interact
with the storm’s updruft, the flow of warm,
moist air that rises up its core. When the
updraft is strong, air being drawn into the
storm may surge wpward ds fost as 100
miles an hour to heights of ten miles or
more, This rising column of air will rotate
if surrounding winds vary sharply in speed
or direction from ower to higher levels.
Such a rotating updraft, called @ meso-
cyclone, is the parent circulation of large
tornadoes.,

Cinly about half of all mesocyclones,

708

however, produce tornadoes, When they
do, the twister usually appears on the
storm’s redr side, near where a
stream of cool air from the rear-
flunk downdraft spins into the warm,
main inflow. Drawing upon the strength
of the mesocyelone, the tornado muoy
extend upward through the storm for
severdl miles. Unly the most vialent Last
formore than a few tens of minutes.
Scientists who scan thunderstorms
with Doppler radar report that
mesocyclones may appear as much as 20
minutes before tornadoes, offering
hope for more accurate, dmely warnings.

Nalional Greographic, June 987
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Ag many as hall a doron smallor
twisters may farm (nalde some lorge
onas (right). Law pressure al ground
level ereates a slirong downdrall af
the aenter of the vorfex. Secondary
vartices then lorm 8% downward-
flowing alr meets alr rushing Into
the fornado. Because these smallor
twisters slso revolve around (he

rim af the main one, they aften

leave complex damage paths,
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said Klemp. But what causés the added ro

LA b1

The two scientists thimk it comes from
winds flowing into the storm along a bound-
ary between warm and cool air. On ane side.
WAarm air rises, on the other, cool air sinks
makring the winds passing between spin like
g corkscrew. ' As these winds swing around
the back of the mesocvelone, their rotation s
turneéd up nto the updratt,” sdwd Klemp
"lhisextraspinning may triggeratornado

Uinee established, the strongest tornadoes

1 oW |.'!!'£'.' e EiF [TIFTT 51 -.Elr'r 1S

within them—a discovery made by T, Theo-
lore Futita of the Uniy ersity of (hicaon
[hese suction vortices, as he calls them
oncentrate the twister s power into even
more |'|;- WUY fNELNES Of |JI. =l FUCLYGN

Niost tornadoes don't survive that long, as
| saw duringour chase last May, Foreven as
the funnel cloud descends, cool air from the
lowndrait may wrap around it. If that coo
Lr completely surrounds the tornadao, it can
hoke off the warm air rushing into it. Ther

the funnel rans out of fuel,

RING THE BRIEF TIME that most

tornadoes are on the sround. thes

Can PEriorim DIZArTe I¢als, eaving
hickens featherless, or drving
IFrAELT SITAWS 1Nt I|_'!|_":li|- 1 |||IE-_'-- ] Ne

brute force of the wind may manage this
trick by pryving open the wood grain, which
then slams shut afier the straw has entered

But more often than not, toronadoes are
simply territving. On April 27, 1986, a
lowa tomado sucked s four-vear-ald girl oul
if the prckup t uck in which het amily was
In Pennsvivania was crushed in his mother's

embrace as she tried to shield him beneath a

fleeing. On May 31, 1985, a six-vear-old boy

'l||.'.§l'-'i|7"'r'||.'-! wall. He wasone of 1. e
ple killed when a monstrous tornado nearly
wiped thelr town clean. Seven |-|'|-'-|-- e
this past February 28, when a twister ripped

through southeastern Missiszippi

Lightning illuminates the breath-
taking architecture of a 58,000-foot
Fthunderstorm over Ardmore, Cila-
homa., Blown by upper-level winds,
the anvil extends [ike a canopy from
the main tower,




To see the unseen, Joseph Klemp of
the National Center for Atmospheric
Research (below) uses 3-D glasses
while viewing a computer-drawn
diagram of a simulated tornado. A
twa-hy-four shot from a cannon tnlo

a cinder-block wall at Texas Tech

University (bottom) inflicts damage
typical of flying debris in a tornado.

Such heartbreaking stories fill the chroni-
les of tornadoes in this country. During the
Afternoon and evening of April 3 and the ear-

- April 4, 1974, a super out-

lv morning of Aj
l-l'*.'.ll-. af 148 tornadoez descended on 13
states, killing 315 people (map, page 705).
The single most deadly tornado on rec-
ord claimed G689 Hves 1 three mii
stateson March 18, 1925, 234 of them 1n the

LOW T O T'rEIII'|i|-:-. 2DOFD, Nhinois

WESLErn

:L"-.,l' '.II_I'I_- :_”.' .I...'.--._ I I:l""nll f oy J_l.-ll'.':'l |

pursélves and our homes rom such
o,

“If you're talking about houses, |
really don't believe we can—anvihing that is
economically feasible—to prevent the Kind
of damage we saw at Sweetwater. 'hat tor

0 Was o0 INntense :-.".!-l _.i ames Mcllon

tid, & civil engineer at the Institute for

Dizaster Research at Texas Tech in Lub-
bock. “But there are a few things we can do
to minimize damaee from weaker torna-

does, and that's the vast matority of them

Inexpensive strap anchors over the

rafters, for example, can help keep a roof

from lifting off. he said. For less than £11

I"n':”"fu 2 r":""'-“r.'_'-iu" Irl-l.:..: |III-"'I:'.




such anchors can provide three to four times
the strength of nails alone. And Kkeeping the
roof attached 1s cructal, because without it
walls are more likely to collapse
he greatest threat to individuals comes
from flyving objects such as broken glass,
pipes, and lumber. "Hundreds of pieces of
two-bv-fours were scattered all over at
aweelwater, sald MolDonald, VI vou got
cught In the open with those things flving
around, 1t would be disastrous
T'o test the strength of building materials
gEainst such mis _ "l.]. Nonal || shot two-
bv-fours out of a cannon at vartous tvpes of
walis. The red-barreled cannon, housed in
thie basement of the university’s Civil Engi-
AeEring ]':Ill: ling, used compressed air to
ropel A 12-foot two-by-lour at 100 mph
“We found that the two-by-tour will per
forate most wall coverings—timber, lap-
board, aluminum siding, and the like.”™ he
said, " But not & wall with a brick veneer
only asingle brick thick
~uch tests 'I-"||'I:' | McDonald desig H
low-cost inhouse shelter for homes withoult
hasements, "We recommend a reinforced
ncrete masonry wall that is well anchored
) the foundation and has a good solid roof,
usually a reinforced concrete slab. The 1deéa
nat the rest of the house can blow awa
and that little module wall still be there. "

In the abhsence of a basement or shelter,
1

FELIT L EES -||ll III'. 20 L0 & STadl rodorm . suci 85 3

i | i b - [ i | & Faaf= M .
closetl or bathroom, atthecenter of Lhe house
on the lowest floor. " You want to put as

many walls as possihle between you and the
autside . " said McDonald

I,‘-IZ-I.' L ili'!:ll.:,_' WIinaows 1o

T

vour house from explodme, be said. "That's

NYLN A% TAr As Wi are Coni |'=Il|'|| ill_!--l -

i Y E ENMNOUEn natura .||||":'|||__:. i ||.:|-|-_:, By PRS-

SUMe IrOm || |||l 4 .';l r|||:
explode, If vou opened a window n the
windward wall—and wvou never know
W ill'l - I.:'!.I! W I.Z; Ill' ViDL o 'lli.'ll ‘.'.':.II-.l' '||l' Sit-

Iation worse

HE HE=T PROTECTION, 01 COurse,
CTHTHE= !‘.'-|.!_= |||':::E Fl'li ak LUST !'llul: T-. |”_

gAY S War a2ainss rl'il..l'|l=l':-. L BLFS]

alerts COMme [TOIT ':Ik | 7th tloor ol II_-|_:
Fedieral Building in Kansas City, Missouri,
Here meteorologists at the National Severe
storms Forecast Center keep 8 watchiul eye

lornado

PTornado machine: A vortex chamber
at Purdue University makes a mini-
twister with herosene vapors. To study
what happens when a tornado passes
over an irregular surface such as a
city, graduate student Rick Hostek
studded the chamber floor with pegs.
Hesult; The rough surface delayved

formation of the twister,







on atmospheric conditions across the lower
48 states, using aunique, five-yvear-old com-
puter system called the Centralized Storm
Information System (C515), It gathers infor-
mation from satellites, balloons, radar, and
hundreds of weather stations, organizes it,
and displays it on vidéeo terminals

If forecasters are concéerned about how
the weather 1s developing in, say, southern
Kansas they ask the computer for a fresh
satellite image of the area. They may call up
a rapid display of images made over several
hours, to spot developing weather patterns,

Computer-generated weather maps can
be supenmposed onto the satellite image, as
citn datta from local weather stations on tem-
periture, humidity, precipitation, and wind
speed and direction. To determine the sta-
bility of the atmosphere, graphs of upper air
data from balloons can be displaved

If the forecasters suspect that severe thun-
derstorms or tornadoes will hit southern
Kansas within six hours, they issue the
appropriate weather watch to local weather
offices, the media, and spotter networks,
including amateur radio groups,

ESPITE THE TECHNOLOGY ai their
fingertips, the decision to issue a
tornado watch alwavs falls on hu-

man beings. “There comes a time

whén numbers don't tell you enough and
vou havetomakea judgment call," said Bob

Johns, a lead forecaster at the center. With

the safety of large populations resting on his

shoulders, Johns describes his job as one of
the highest pressured in the Weather Ser-
vice. “On a typical spring afternoon when |
start my shift, the waris going on all around
me. T haveto get into gear fast. 1 have to dis-
tinguish very quickly situations that are life
threatening {from those that are marginal.”

The center’s record for predicting torna-
does is steadilv improving. During the past
few yvears, almost all the most violent torna-
does have occurred within watch areas. But
many smaller, less damaging tornadoes still
elude the forecasters.

“We get about 100,000 thunderstorms a
vearn the U. 5.," said Frederick P. Ostby,
director of the forecast center. “Only one
percent spawn tornadoes, and two percent
of the tornadoes claim 70 percent of the fa-
talities. What we're tryving to do iz get a han-
die on where those 20 or so killer tornadoes
will appear and put a watch out two to six
hours shead of time. That's a tough job."

To help local forecasters do their part,
the Environmental Research Laboratory in
Boulder, Colorado, has been developing a
computerized work station under the Pro-
gram for Regional Observing and Forecast-
ing services (PROFS). The work stationisa
prototype of equipment the government
plans to install at weather offices across the
nation during the 1990s.

Besides providing many of the rapid
sources of information available with
CSl5—zatellite images, radar, surface
observations, and bhalloon data—the
PROFS system also takes advantage of two
new advances in weather technology.

One i= the wind profiler, an automated
radar unit intended to complement balloon
soundings in reporting wind direction and
speed at different altitudes.

The other advance is Next Generation
Weather Radar (NEXRAD), a comput-
erized Doppler system that tracks and
analyzes storms, especiallv those with meso-
cyvclones, better than conventional radars.

From the tme a mesocyclone 15 detected
on the Doppler radar screen, 20 minutes or
more may pass before a strong tornado
touches down. That should give local fore-
casters a crucial head start in warning com-
munities to take shelter.

Armed with such advanced technology,
local forecasters will be better prepared for
all sorts of local weather problems, from
flash floods to beavy snows. But the speed
and accuracy of these computerized svstems
will help them maost in their lifesaving fight
to sound an accurate alarm—when skies
turn black and clouds begin to swirl—that a
killer tornado is on its way. [

Magnificent but deadly, a tornadoe in its finol phase of life "ropes out™ over
Cordell, Oklahoma, as surface winds push the botiom ahead of the top. Survivoers
compare o tornado’s low roar to that of a freight train, a jet engine, or a million

bees: "The bigger the animal, the deepoer the growl™

Tornada!
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Waterway 1 hat Led to the Constitution

Canal history buﬁfw pole a reproduction of an ISth-century
Patowmack Canal. The brainchild ﬂf GEG{QE W’f}ﬁ'.-’n'ngfun.

a L'-:mpf:mt.iam Eﬁ;’_ﬂﬁ' that started the ne u-*:"{; united states on a




By WILBUR E. GARRETT e Photographs by KENNETH GARRETT

riverboat th ruugfﬂ ﬁ'ryf.':fu s Seneca B_!;f:run':s. a remnant r_.af the

the canal i’:'n.r'-.':'nj.,r tidewater settfements with the fnjnn}:r n:quirfd

path toward the framing of the Constitution.







HE KAYAKERS who are bobbing, darting, and dancing
down the Potomac rapids paddie into an eddy and
stare downstream. OQut of the morning mists a ponder-
ous, gondola-like boat slowly materializes. In eerie

quiet it moves toward them up the narrow rapids against a fast
current. The crew, wearing clothesof atime long gone and using
poles, not paddles, maneuverthe strange craft with aneasy skill.

An apparition? Not quite. For the first time in more than a
century a 30-foot-lang rivéerboat—as out of place among the col-
orful little kayaks as a dulcimer at a rock concert—was passing
up the Seneca Bypass of George Washington's Patowmack Ca-
nal. Inanearlier time thischannel had provided passage around
the seven-fool drop of Seneca Falls for thousands of such boats.
Five quite modern men in colonial costumes made up the crew
of the 1,500-pound workboat, Dr. William Trout, scholarly
president of the American Canal Society, manned the steering
sweep. In the bow, fending off rocks, was headman Joe Avers,
the bearded and stocky president of the Virginia Canals and
Navigations Society. Three polemen propelled the boat by jam-
ming their poles against the canal bottom and walking the
planks that ran on both sides from bow to stern.

Joe, who built the boat, had trailered it up from Columbia,
Virginia, to run this lastoric waterway, He invited me to take
passage. The night hefore, he had put us in the mood with foot-
tappimg Early American tunes on his five-string fretless banjo.

More than a boat was emerging from the mists, A little-
known historical scenario was becoming clear, This canal had
been part of a major project conceived by George Washington
to make the Potomac River more navigable. The idea, spawned
in his vouth, grew into a lifelong obsession. Eventually a navi-
gable Potomac, with improved channels and five bypasscanals,
would connect the Atiantic seaboard to upriver ports and—via
a road portage—to the Ohio country and lands far to the west
that few white men had yvet seen.

In solving the political problems that blocked the waterway,
Washington started a chain of events that led to the writing of
the Constitution of the United States. And he went from presi-
dent of his Patowmack Company to President of the United
States and the permanent rank of Father of Hiz Country.

When I tell this storv, knowledgeable friends csually inter-
rupt politely about this point. “Don't vou mean the Chesapeake
and Ohio Canal?” No, That was o war later and in Marvland.

Washington and Richard Henry ("Light-Horse" Harry) Lee
had been authorized by the Virginia Legislaturein 1772 to form
a Potomac navigation company, but Baltimore merchants—
knowing the project would help competing towns on the Poto-
mac— opposed it. Maryland support was required; It owned the
Potomac River, War came and the project died.

When the Revolution was over, the “times that try men's
souls” weren't. In many ways the troubles were just beginning,
and Washington wanted out. Like a lot of other Gls after a long
war, facing an uncertain future, he was sure of only one thing—
he would never go back in the Army or to any other government
work. He wrote: I am not only (Continsed on page 7246)

George Washingron's Patowmuack Canal

Ew of land and dreams of
greatness for the Potomac
River ran like threads through
Washington's life. Born on its
aanks, he first tasted the colos
nml froptier near the Potormac’s
headwaters when, barely out of
bovhood, he helped survey the
northern boundaries of the enor-
mous Virginia holdings of
Thomas, Lord Fairfox. A 1924
painting by Frank Schoonover
depicts a youthful Washington
with his assistants and a sur-
veyor's compass (facing page).
Unitil the era of the American
Revolution, the Appalachians
serned as an effective barrer to
large-scale settlement of the
Ohio country, Washington's
early travels convinced him that
the Potomac offered the best
rotile west—if only the water-
way could be made navigable.
This conviction led him in later
years to spearhead the founding
of the Patowmack Company,
whose seal is shown ahove.
Negotiations over navigation
rights between Marvland and
Virginia, nelghbors on the wa-
terway, sot in motion d train of
events that led in 1787 to the
Constitutional Convention,
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RISING EMPIRE" was Washington's
vision of the lunds and vital river
highways bevond the mountains,
and he invested both time and money in
thut empire's future, For his service in the
French and Indian War (map, left) Wash-
ington was given extensive claims in the
Chio Valley and purchased athers from
fellow veterans.

Already a major landholder in the Poto-
mac Valley, he traveled down the Ohio to
the Great Kanawha Riverin 1770 1o seo-
lect and survey the new properties, After
the Revolution he advertised for lense
30,000 acres that “by laying on the So
East side of the (hio can give no jealousy
to the Indians™ and promised that “a great
deal of it may be converted into the finest
mowing ground imaginable, with little or
no labour. ™

In 1784 he investigated means of hink-
ing the Potomac with tributaries of the
Ohio, Greatly alarmed by separatist senti-
mienits and foreign threats on the frontier,
he pushed for the creation of the Patow-
mack Uompany, charged with making the
river navigable from the seagoing port of
Georgetown to Cumberland, near a pass
through the Appalachians.

The company’s strategy was to skirt
five areas of falls. Traffic would follow
the riverbed for most of the route. The
greatest obstacle and engineering feat was
faced at Great Falls: Side routes around
other unnavigable points were completed
long before the Great Falls locks opened
in February 1802 (right), two vears after
Washington’s death. Shown in full opera-
tion ( foldout, preceding pages), five
locks, three of which stairstep through a
rock cut, raise and lower boats past the
falls. Workmen heave at levers to open
the gates. Stores, barracks, and other
buildings near the holding basin consti-
tute the settlement of Matildaville, envi-
sioned as a manufacturing center and
entrepit for Potomac and Ohio Valley
produce. Water powers a sawmill,
foundry, and gristmill beside the river.
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retired from all public employments, but I am retiring within
myself; and shall be able to view the solitary walk, and tread the
paths of private hife with heartfelt satisfaction. . . . I will move
gently down the stream of life, until T sleep with my Fathers.™

How wrong he was! He still had a country to father. Retire-
ment to gentleman farmer was bref. The tall, vibrant, 52-vear-
old veteran, rested and ranng to go, wrote to Thomas Jefferson
in March 1784 “Respecting the practicability of an easy, and
short commumcation between the Waters of the Ohio and Poto-
mac, . . . lamszatished that not 3 moment ought to be lost In re-
commencing this business.”

Hyv 1785 Washington, now a national hero and & <killed politi-
cian, had lobbied the legislators of both Virginia and Marvland
into formalizing his dream by chartering the Patowmuack Com-
pany. “The choice of a President . he notad in his diarv,

*“fell upon me.” But before the canal could work, Virginia and
Marvland had to resolve differences and distrust and agree to
free trade on Potomac waters, At a congenial meeting of leaders
from both states in March 1785 at Mount Vernon—probably
graciously enhanced by Madeira from its well-stocked wine cel-
lar—Washington started the ball rolling: perhaps a igger roll
than even he expected. The delegates recommended compro-
mising on state waterway rights. Both legislatures ratified the
resilting Mount Vernon Compact—an illegal act, since the Ar-
ticles of Confederation forbade treaties between the states with-
out approval of the Congress.

The lemslators quickly called for another meeting in Annapo-
lis in September 1786 to discuss other interstate problems,
with all 13 states invited to send delegates. With commercial in-
terests in several states eyeing the Ohio country, Washington
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F:Hs and floods wrote the
history of the Patowmach
Company, At normal flow the
river cascades throwgh Crreat
Falls {right), ten miles above
Washington, D. C., dropping 77
feet in three-quarters of a mile
A HAood tn Novwember 15985
fbelow) gathered water from
the Polomac’s upper drainage
into a torrent that hid the falls
and filled part of the old canal
bed, visible beside National
Park Service buildings.

Wi NN E RERATTTY | SEEEE |

High water often hampered
the Patowmack Company’s con-
struction work and inundated
its operations. But low water
proved the more (ntractabile
problem. A boat with one-fool
draft would find enoweh water
to float the length of the water
way on an average of only a few
weehks a yedr. This unreliodiliry
s¢nt trade via other routes, séal
(ng the company’s uitimats
dEmise,

National Greographic, June 16987
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clearly needed more than just Maryland and Virginia support.

The Annapolis Convention was a failure, but delegates ap-
proved a resolution drafted by Alexander Hamilton calling for
another meeting: “at Philadelphia on the second Monday in
Muav next, to take into consideration the situation of the United

States . .

. to render the constitution of the Federal Government

adequate to the exigencies of the Union.”
Though it was Washington's lobhwving for his canal that led to
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Philadelphia, it was obvious there was much more
at stake. The Confederation wasn't working, The

ship of state was sinking. In Philadelphia, Wash-

ington was elected president of what be-
came the Constitutional Convention.
The delegates wrote a document that
even former British Prime Minister Glad-
stone declared “is the most wonderful
work ever struck off at a given time by the
brain and purpose of man.”

UR STORY BEGINS on the Poto-
mac River where Washing-
ton's dream was born. Ten
miles above Washington,

I, C., at the Great Falls of the Potomac,
the river bashes itself down, aver, and
through a gantlet of cascades in a crash-
ing tumble toward tidewater, creating
one of the most scenically dramatic obsta-
cles to navigation in the United States.

Alongside Great Falls in Virginia 185
vears ago, aseries of five locks on the Pa-
towmack Canal began gently lowering
boats around the falls, and they contin-
ued until 1830, when a successor across
the river in Maryland—the Chesapeake
and Chio Canal—took over the job.

For a century and a half after the locks
<hut down, they were ignored and virtu-
ally forgotten, For the past quarter of a
century they've been the derelict, deterio-
rating wards of the National Park Ser-
vice. They go unnoticed by most visitors,

who have to walk over the ruins to reach the falls. To add insult
to Greorge’s dream, the film shown in the Great Falls Park visi-
tors center is titled “The Magnificent Failure” and refers to the
canal as “Washington's folly."

Washington certainly would have disagreed. His company
built five bypass canals to skirt rapads and waterfalls and im-
proved miles of riverbed that did indeed make the Potomac
navigahle, The waterway operated in various stages of comple-
tion and competence from 1788 until 1830 and brought more
than ten million dollars’ worth of produce (perhaps 15 times that
at today’s prices) from the upper Potomac and the Ohio country
to Georgetown. At least one shipment of furs from Fort Osage

Nanonal Geographic, June 1987




on the Missouri River used his waterwav nround 1810 as the lns
leg of a 2,000-mile trip—all of it excapt 130 miles by water

Washington's scheme was to draw the people and lands west
of the origingl 13 Colonies into the United States. He feared that
the rapidly growing population beyvond the foothills of the
Appalachians would take their business and lovalties to the
spanish via the Mississippi or north to the British through the
Caretsil Liakes

He warned all who would listen: “The Western Inhahitants

composed in a great degree of Foreigners can have no

predilection for us; and a Commercial connexion is the only tie
won them. " “We shall hind those people to us
by a chain which never can be broken,” " The flanks and rear of
the United States are possessed by other powers, and lormida-
The Western settlers stand as it were upon
a pivot; the touch of a feather, would turn them any way.”

Ihck Stanton, canal historian and superintendent of the
C & ©Q Canal MNational His
feels Washing-
ton's project succeeded and
invited me uprnivertosee why
ations

WE CADNn I'I..:"n i |

hile ones Log,

torical Park

I||. Une-man |JI.||II.:.1 | =
team for the Poltomac and s
old canals, 1NCK miy Know
as much about them &= any
man alive

*1've been onthis river mosi
of my life. As g boy 1m Wash-
ington 1 begged rides 1n any
canoe I could get into. 've
logged 8,000 mileson the river
since. I'm rabid st the charge
that the Patowmack and
C & O Canals were fallies or
frilures. The Patowmack Ca-
nal probably did save the
Ohio country. sure, nerther
one made money for stock holders, but for more than a hundred
vears people up here made a biving off these canals. ™

[t's easy to sav now that Washington's waterwav should have
included more flat water channels, but locks were expensive. In
the new nation aptimism was sometimes all the leaders had to
work with, and bad river travel was better than forest trails

From the first Europenns to see the Potomac through Wash:
ington himself, the nver was looked upon asan avenue to some-
place else, Capt. John Smith, in his search for the elusive
Northwest Passage, was stopped by Little Falls just above the
présent site of Washington,

But the nver was navigable for the Indians, who apparently
stnrt
I'he Indians Smith met in 1608 had

came from great distances on it and other rivers to trade
it almost 10,000 vears ago
stee] kmives and hatchets traded from the French in Canada

A burapeantravelerin |7 12 watched Indinns make a boat “'in
le=s than half a day of the bark of trees” and marveled al

¥ ¥ 1 1 ]
(ieoree Woshington' s Paltowmgek Canil

Pr.-rr!cr:L‘.‘u crred. wealihy
shareholders of the Patow

mack Company, founded in 1785
pathered at Wise's Tavern in
Alexandriag ort August 7, 1786
b review the corporalion’s
progress under (13 prisident,
Creorge Wasnington. in the
same butiding, now called
Cradsby's Tavern, a re-creation
(below) pluces Wishington at
[eft-with other Marviand and
1 VBTN Fenfieman

A roster of original shar
holders (facing page) records
Washington's purchase of five
siuares, at 100 pounds sterling
apiece, Virginia gave him 50
rdditiong! shares, which he
placed in public trust for the
adhvancement of education. But
all shares ultimately proved
vaiueless as the commpany foiled
o turn profirs, despite hopes
reported from the 1786 meeting
that *the great national Work
L& prosecuted with an Industry
and Ardor, truly characteristic

of the tHustripus President.’
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!'n_-. fink of metal was the onily
ELre -.-:ll.'l:.lI af I|||l|:|:.'|- ::..'-rl"'

the Revolution. The Potmemoch
Company inatially requiored that
tolls be paid in foreign coins, the
mamor hard currency in circulo
Homn. Coms of the canal erg
arrayed Dalow, are (cloChwiss
from tap left): Franch six-livre
vl

EEdl e -CETI e FLELES, -""._I"L.'-.I."II
Americin twi-réal and one-
escudo preces; Welsh privatety
minted copper halfpenny, Vir
ginig halfpenny, English shilling
gnd puinen; and Porfupuess

HNI-rel pHeECe

]:.'l.jr'l-: I .|‘|I|||.|'_- WeEre 1espied I:l.'.'

sfate-chartered bonks and var
ied in value according to a
hank's soundness and proximiry.
Thie loose alliance under the
Articles 2y { :lr:'_"|'|!|"r|::'1li"l pre
fecessor to the Constitution
failed to establish a national
currency or fo F-=_L[1|j||'l'|' [(rfer
state COMImerce

Continerntal dollars printed {n
Philudelphia frimm 1775 to 17789
were-offictally vafued at 17100
foce vialue when redeermied (n
[ 7SI}

R T o | S | =3
~FIVITIE P15 (0 i |:'-5l'.i--"'

'yt worth a continertal.”

i

their use of i *The turns they had to make, and what inexpress
ihile s=kill was needed to steer this canoe or boat, we almost
thought there was some magtc in the act, especially when we
heard the Indians singing as they passed at great speed, almost
sirtking against a great stone or rock.™

ASHINGTON studied various routes to the West and
selected the Potomac RBiver through Fort Cumber-
land. up Will's Creek, and scross a 65-mile land
route 1o Ohio River wateérs (map, pages 723-4). He
knew the Cumberland ares well enough to have been invited in
| 755 to assist Maj. Gen. Edward Braddock in a planned attack
on Fort Duguosnie—mnow Mittshurgh
In an ambush en route to the fort, George had two horses shot
fromunder him and took four bullets through hiscosat, but hees
caped injury. Many historians attribute the disastrous loss to
the stupidity of Genernl Braddock. As one of the dead, he
contddn’t defend himselt,
but Virginians' zeal for a
westward route through
their own lands may well
been more to blame.
There was already 2 Penn
sylvania road to Fort D-
quesné,. The widerness
irek—where guernlia-like
Indian tactics were so el-

havi

fective—was probably un
NeCeESSALY

washington's men bur-
it Braddock in the mad
and drove wagons over the

prave s0 Indiags wouldnt

find it. In 1BZ24 a raad
FEpALF Crew CAme ACTross

remaims with InSIEria incl-
cating they might have been the general's

I'he first Europeans to reach the Cumberland site, about
1728, had found a stockaded Shawnee Indian village in place
Owver the vears it evolved into a storehouse town for Lhe Ohio
Company, a fort, a canal town, a rallhead, a coal depot, and the
start of Thomas Jefferson's National Road. At times it was the
mast important town on the frontier. Then the frontier moved
on, canals died, and, eventually, radroads faded in importance

for the three-

['he four-man bost crews that left Cumberlan:
o five-day dash o Georgetown supplied themselves with 30
pounds of bacon, some bread, téa, and sugar, four tincaps, 20
feet of rope, and two gallons of whiskev, The first boats to reach
Georgetown could demand top prices for their cargoes. Those
rivermen were working hard to stay alive. If thev were lucky,
they might make a few extra shillings, buy some land, and con
if the Indi-

eriiess for themselves

-|u|=r it I_HT'I ol westierh ".'I.':Il-
ans didn't get them first

AL Hrst the Patowmack Company accepléd only gold and
fl)s

fiitie

et Greographic,



3| since there were few U, S, coins, Spanish
[rn nch, ll itish, ] ortugaese, and ev e Arab specie was accept
ed. With not enough trusted money in circulation, barter was
common and whiskey a favorite trade item. Wheat, corn, and
ryve, being bulky, were usually converted to flour and whiskes
tor shipping. Boats also carned pme iron, pork, beef,
ginseng, linseed oil, and even cast-
ron stoves and walnul gunstocks
Practicality and Palowmack Com-
pany tules narrowed the choices o
two basic desiens. The '-I'I.:l."|l-
er=—sich as Joe Avers's
better built, with both ends ta
pered. 1hey were as much as 70 fest
long aml seven wide. The others
pboot the same size but little
usually sold at the end
lumber or firewood,. A
shmetimices stretched

rl'l.;"l:ll"l'l..l_

|,.'.,_.r_
replich—
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(T
than rafts
af the tr o lor
| :n-.mh-.

WL

wWas
wer bent JIIIII:'-—|||-;_1_' a L onest 04
wagon—Iio Xeep the cargo ds

The sharpers, lightly loaded for the
return trip, carried a variety of manu-
tactured goods to the {rontier. Pale
walked the planks as if on &
In some rapds, ropes or
chains were fixed to the walls to help
them omplained that
getiing A back to Cumberiand
wias “the hardest work ever done by
man.” MNevertheless, they often raced
hack to Cumberland. ‘T
the winner

e

treadmi

Une boatman
||||;II

cheered

0 SEE THE WATERWAY [rom 1
boatman’s level, 1 canoed
the river from Cumberland, Man to Washing-
ton, D C. Since | lacked the Indian’s magic with a ca-

noe, son Kenneth—veteran of several thousand miles of niver
running—joined me as photegrapher and number one paddle
Lownrver from Cumberland Oldtown, Marvland, the
gite of a privately owned toll bridee, we visited the Michae] Cre-
:-'i:' I-l.'l.].'".' :"1:'[-'-' S20 eVer Lo _.'.-|I|
was his father, Thomas Cresap, a Yorkshireman who spent
some 70 yvears on the leading edege of the frontier. After a clash
with Pennsyivania authorities over & land title in 1736, he was
caplured and cuffed in irons because he was so danperous. As
soon as the smithy finished -:1|_:-I_x'.:|.: them, Cresap rawsed his
shackled hands and for his trouble. When Cresap
was released nearly two years later, he moved to Marviand and
h.-:r.-.h_ﬁlt anians, Mavhe they weren't all
raddock aide referred to him as a*Ratt ke Col-
onel, and a 1} 1 Bascal, calls himself a Frontiersman "
Wazhington had father's surveyving

land,

thi ioughest o these WHLEDS

decked

Nnever .’ll':"._:". [ .|‘||_'

wrong. A H
dlecedsed

found his

Creorge Washington's Patowmiack Canil

Fl--‘!llL‘ WAL WELS TTEd
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!

nd fons and dulv recorded for

ferll g it passed the locks ot

Matildaville. Flowr, the grontest
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Creorpe might have

T

imnstruments when he was 14 and guickly learned (0 use them

his led to an invitation to join George Willism Fairfax in 1 748
on A trip to survey part of the five-million-acre holding=s of
| homaos, Lord Fairfax, 1orrential rains forced the party (o stay
at Cresap s fortified house for lour davs.

[t was there that George probahly had his first contact wath
Indians—at least an Indian war party. Thirty yvoung warriors
stopped to see thetr inend U resap on the way home alter a disap-
pointing tnp-—thev had only one scalp to show [or their tight

ing. Nevertheless, the Indians agreed to dance for the surveving
party. 1 hey siretched g4 deerskin over A pot 1o make 4 drum,
built a large fire, and =oon were performing

[l tien
on the ground, especially when straw beds proved to be full of

erfoot learned both the rigors and the jovs of sleeping

lice. The voune aristocral noted i his journal that another hosi
provided “neither a Cloth gpon the Table nor a knife to eat
with.” The river as 2 highway looked good to voung Washing
ton. who found that the road 1o ( Fesa S '__l|.|| & was “the worst
Hoad that ever was trod by Man or Beast,”

[t was then, too, that George sensed not only the value ol
the Potomac as a waterway but also the potential land values
i the West. He saved enough money to buy his first piece of
shenandoah land when he was only 18 Prom |
gation project and Washington's craving for land were twi
=idles of the same coln, He admitted in one letter that |

| |-J|_‘.'4'|.:_||| 1'_'|_p_' J'llr_l.-]:'l_l_._ ._-.II_|,||_| S Lo |_||_' ‘-l::'”_.-ill'..-'rl"-ll T|I||'I','_||

1wn on the navi-
s plan
no one ever questioned s honesty or lovalty to state and
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country, today he would probably be accused of insider trading.

In 1767 he wrote to Willlam Crawford, his old friend and
partnerin land speculation: " By this time it may be easy for vou
to discover, that my Plan isto secureagopddeal of Laand. . . . 1
would recommend it to you to keep this whole matter a pro-
found Secret. " Of circumventing a restriction on buving west-
ern lands, he wrote to Crawlord, "1 can never look upon that
Proclamation in any other light (but this I say between our-
s¢lves) than as a temporary expedient to quiet the Minds of the
Indiansand [it | must fall of course in a few yvearsespecially when
those Indians are consenting to our Occupyving the Lands.™

In 1784 he advertised 30,000 acres for lease: “The S0. East
sicde of the Ohio can give no jealousy to the Indians, the propri-
ptors of it may cultivate their Farms in peace, and fish, fowl
and hunt without fear or molestation,” Maybe. There was no
Federal Trade Commission to regulate land promotions, but
the Indians could be even tougher regulators. His partnerdidn't
live to see these linds rented orsold. Crawford wastortured and
burned at the stake by Indians near Upper Sandusky, Ohio, On
hearing the news Washington was "excited to lears.”

ELOW OLDTOWN weé swam where the Poltomac's aouth
Branch joins the North. At the campiire that mght my
Geographic associate Ralph Grav reminded us that
there was a time when we wouldn't have dared. ™ " For-

ty vears ago parts of this nver smelled so bad you didn't even
want tocanoe it. " In 1965 President Johnson called the Potomac
“disgraceful.”

The only pollution we suffered from that night was noise. We
hid camped too close to the rallroad tracks. There's almost no
place along the upper river where vou can't hear the lonesome
wall of trains in the night, but it seemed every tram on the Easl
(Coast wailed, rattled, and roared through our tents. When 1
beefed about the noise, Ralph sad: ®That’s the sweet sound of
money up here. The railroeds move more goods through here in
one night than moved on George's canal in a year.”

Washington lived along the river, traveled its waters, and
even fished it commercially. He wrote of its potential often. 1
hope he also felt its lulling charm when vou ship vour paddies on
a summer dafternoon and drift with a lazy current. The world
slows until the panorama of fields and forests seems to float by
while vou and time stand still. Stately herons feed and f1v in slow
motion. The fiver seduces with a deceptive gentleness as it licks
at the banks and purgles past rocks and logs

It was this Potomac Washington wanted to develop. But then
there's that other river, the rabid animal, flushed with red earth
and swollen with snowmelt or frog-strangling rains. It leaps its
banks, brutally sweeping all before it, leaving gouged fields
and splintered forests. Such floods—which can push a million
gallons a second over Great Falls—followed by frustrating
drought, plagued construction and use of his river-canal. Ex-
tremes of high and low water macde it dangerous or impassable
all but 30 to 45 davs a vear. Even then it took skill and courage to

*See “Down the Potomac by Canoe” in the August 19458 [s€ue

Creoree Washington's Porowmack Canal

MJ:-‘H.‘?' wils haeld ar
Michael Cresap's house

(n Oldtown, Maryland, (0 meet
Creorge Woshington's call to

arms at the eutset of revolution
From here a troop under Cap
toin Cresap marched off to Bos
fom. A lafer erg musket, made al
the Harpers Ferry armory, stands
by the door

Cresap’s futher, 1 homaos,
built the outermaost hotse in
Cildtown around I 740, after an
carlier home was attocked by
Pennsylvanians, Cresap’s [ong
time enemies. The cantarkerows
frontigrsman lobbied for
Patomac-Ohio developrient and
helped bring about formation of
the Chhio Company, a pre-
Revolutionoary trading concern
dedicated to opeming the Potomac
rotte west
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ride a 20-ton load through the rapids at the water level required
to madce the 220-mide run

We tound Paw Paw, West Vinpnma
record-hreaking November flooidd
throueh at second-floor level, 29 feet a
bends in t
snatched from a garden. We canoed under one rallroad bridge
from which o huge tree hung, its branches jammed among the
With its roots now danghng in the over, it was
tryving to survive hyvdroponical
the Potomai

Around the bend from Beanpatch Hollow—or " Holler™—we
pass Doe Gully below Pursiane Mountam. Washington once
ywned 249 acres here. It's a rugeed and remote areg litthe dis

still hurtung {rom ithe
Water had swepl
wove flood stape, At

e river uprooted trees still lay in disarray Hke weerds

| (85

sticel ;rders

v—sucking nourishment from

turbed by roads. Unlesswe come too close, deer and birds ignore
us, A mallard mother near the bank scurries and flaps around to
Hyvert our attention from berfour ducklings, who—nol seeming

to inderstiand the ploy—paddle frantically after her. Hunters

onshore break the spell—blasting ducks out of season and out of

sight of game wardens
We go to sleep that night at the mouth of the Cacapon River to
the chirping of tree frogs and the harrumphs of bullfrogs. We
awale to an unexpected mid-Tune frost. A band of fog blankets
the river. We warm up soon enough, paddling against a heacd-
wind that shoves us back upstream whenever we pause. N
mutlier which direction the river snakes, the wimd comes head
on. Dick Stanton said that when he is'tired he canoes the niver
It's a source of power.” | can assure him it's also & consume|
FTER HUNDREDRS OF MILES 0O i
wearving wind and only 32 miles of nver we reach Big
spring, Marvland—site of the Charles Mill, reputed to
have been milling flour long before Washington built
his canal. (Ywner Bernhard Charles 15 installing pleces ol a bro-
*“I'his buhrstone come from
My father was the last man in this area who coulc

I'his one—hroken m Y YEArs ago

lip-chapping, ar

)~

ken grinding stone into a patio
I rance
sHATPEN O
same kKind Washington used to mill his own brand of Hour al
Mount Vernon., The 1924 flood that ended O & 0 Canal opera
tions also washed out the Charles Mill

W ok -I'II'

["he once
translerreae

veound the three-story ruins

now slumped and rsting

Chirles showed us
erand waterwhesl
power for grinding through a huge ste¢l cogwheel with ma-
ple teeth, Charles could remember the living mill: "When
the wheel was working, yvou could hear the teeth meshing all
over thievalley. Asa kid [ used to grah hold and ride the vertical
shaft round and round. We didn't grind just tlour, Ships foom
Europe carried chalk as ballast. It was brought up here and
ground into plaster. ™

He fished a wooden gadeet out of the weeds, It was a near-
perfect shaft beéanng with grease still in the three-inch hole
page 734), One half slic
wedge the miller could ta
when he tossed the beautifully made artifact back in the weeds

neatly in grooves so that by tapping a

L up slack from wear. | rrimace

it

A'l il MIsSeTmE LUres
Ben Schiley and his fiy

[ to the remaine of a fish weir
ir the Potorrac below his home
in Shepherdstown, West Vir
giria. The funnel-shaped rock
walls, plugged with a net or bas
ket, were constructed over cen
turies by Indians and settlers
e rivers nurnerous
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as 1,300 years ago Indians
carved a petroglyph (bottom)
that moy have morhed a prime
prehastoric fishing spot

Cnce badly polluted, the

Potomac benefited froen a major

cleanup after President Lyndon

B. johnson called I to national
attention in 1965, “The small-
miputh bass fishing s just as
good now as if was 50 years
ago, Hen Schiey reports

I'HE Frsi petrogiyph
found an the Poatomao
ta similor o others
along the Susgue-
harnua River,
Laraed tnto

e 50OTHE, W
corrceniric [pnes
sLrriiond o

o fix v i Py it
stvlized figh. Thres
COnOmitTes in tine
CETILET FEERENT (LR

eyes and @ mouth

“Don't know what to do with it,” he sad. “Hate to burn it."

Like Washington, Charles is a licensed survevor. Near the
spring, beside a patch of wild strawberres, he cleared away
weeds to revealan A" carved in arock. "Nobody knows what it
means, but we think it was the surveyors mark from the ang-
nal survey of 1745, My father showed 1t to me, as his father did
to him, and as 1 did to my kids. But thev don't care.”

F.very spot along this rivér has its own page in our history
Shepherdstown, West Virginia, has several. It was considered
tor the site of the nation’s capital by George Washington him-
seif. To any resident of Shepherdstown, “Who invented the
steamboat?”’ 18 more than a question In a trivia game. They

S

T
=

damn well know and are quick to tell vou that it wasn't Robert
Fulton—his came 20 vears later—and it sure wasn't that “im-
pastor” John Fitch of Philadelphia, who claimed e was first.

Twohundred vearsago on December3, 1787, James Rumsey
took several ladies and a little girl named Ann on the first (ac-
cording to Rumsey fans) steamboatl ride in history. It was a
beautiful day, and at an early hour hundredsof people began ar-
nving to see a boat that would move without oars, sails, pad-
dles, or poles. It was said that “the crazv man was going to run
his canoe with asteam kettle.”

Witnesses testified that when the boat shoved off “she paused
for a moment and then, by a sudden impulse steamed off up the
stream, against the current of thenver amid the shouts of the ex-

I TPt e citied multitude WpHan the shore. General |_'1:||_|r_';|:i|_|'. Lizites e
moved his hat and exclaimed, "My God, shé moves." " And she
did—for two hours—up and down the river. Jay Hurley of

Creorge Washingron's Patowmack Canal Ta7




! he coming dge of steam,
which would unioch upriver

trovel throughout the nation

hod g preview tn 1 787 when twa

American inventors, James
Riirm: Sy L|r1.|'_,|'|:-.'|r.1 Frich, dimon

strated steamboats they had tn
ventad, The two wrangled over
the precedence of their thiven

fions m ong of the natwon s first

patent disputes; both eventuilly

received patents

I'n Shepherdstowr, wherg

Rumsey dimaonsirated his boal

.
o
\

foy Hurley

fabove) and fellow members of
the Rumseian Society are build-
working model of

orn the Polomas,

ing @ half-size
the 48-foot craft, drowing on
patent-case depositions, @ treo-
tise by Rumsey, and o draowing
stibmitted for a Pennsylvania
patent
WaLer-tih

Rurmsey's revolutionar
g botler, the iron box
beside Hurley, reguired for less
gpace and wetgnt than conven-
Tiorns st
a piston that drove waler

through the box keel in a proto

Pvpae Of jet propulsion

trm engines. (1 power el

sShepherdstown told me that was because Rumsey hadn't in-
cluded a stop valve. She ran unti] the steam died down

Hurley, who playved Rumsey in the town's celebration last
vear, does more than d Like Rumsey, a
jack-of-all-trades, he's building a half-s .|||- model of Rumsey's
steamboat, with one improvement: astop valve. " People still re-
fer to him as Crazv Rumsey,"” Hurlev ne, “but anvone who
had the ear of Georee Washington, ;|-II'|.LH_[1'!-T'|-‘. son, and Ben
Franklin couldn't be a buffoon. 1 play him as a gentleman.'

In 1785 Washington had hired Rumsey to build his canal, bul
he guit in less than a yvéar to get back to his boat, Washington
al=so impatient for the invention that would help his navigation
project, urged Rumsey to hurry
town, while in London toraise money, Rumsey had astroke and
died. His boat never succeeded commercially, but hisimpact on

ress and act the part

After hissuccess at Shepherds-

the mdustrial revolution s inciadculable. His water-tube boller
design eventoally became the world standard for all steam en-
gines—irom power plants to ocean liners. 1oday a 75-lool gran-
ite column on the riverbank at Shepherdstown memorializes the
inventor of the steamboat—the not-so-crazy Rumsey

Soon after Rumsev was hired by the Patowmack Campany,
he joined Washington and numerous directors and sharehold
¢rs 1o inspect the river. ‘All agreed locks were not needed at
shenandoagh Falls at Harpers Ferry. Instead thev'd dig a mile-
long sluice to smooth the 15-foot drop. Across the river at House
Falls another by help navigate a three

Washington cautioned Rumsey that if he had to
than a4 hundred hands, he should “give
President least any dizappointment shoul
pavment of the company's debts, which by all meansz is to be
Optimism ran high, hul from the beginning money

foot fall
ire more
to the

happen in the ready

wotlld

'.rlf-lr::|.|1:~-r|

avoided
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was 4 problém, Many stockholders never paid what was due
Like most such projects, costs exceeded funds, and there was no
federal monev to bail them out.

ENNY AND IAGREE; Locks are still not needed at Shen-
andoah Falls, but we study the run carefully. Be-
tween Washington and Cumberland seven dams
were eventually built to feed river waterinto C & O

Canal locks. All but numbers four and five have been remaoved
by man or floods, but here at the ruins of number three, steel
spikes stand waiting in rapids like dull can opencrs for unsus-
pecting canoeists,

We emerge from the rapids at the point where the Shenando-
ah merges with the Potomac; our canoe isscarred but unopened.
The Patowmack Company undertook navigational improve-
ments on the Shenandoah as well as the Potomac but—over its
head and budget—surrendered the job to another company.

Washington butlt the natonal armory at Harpers Ferry be-
cause of its access to water power. Thomas Jefferson, more ro-
mantic, was smitten by the view: *On vour right comes up the
Shenandoeah, having ranged along the foot of the mountain an
hundred miles to seek a vent. On vour left approaches the Pa-
towmis, in quest of a passage also. In the moment of their junc-
tion, they rush together against the mountain, rend it asunder,
and pass off to the sea. This scene 1s worth 2 VOVRge RITOSS
the Atlantic.”

All this sundering was long over when we arrived at Harpers
Ferry, which embraces its view and its history with a warm,
economic affection. Washington's inspection party boated on to
Gireat Falls, probably in a canoe hollowed out of a poplar tree.

Washington left the party at Seneca Falls. Al Seneca Creek
on the Marvland side, the red sandstone used in much of the ca-
nal construction was quarried. The Smithsonian Castle, the
Renwick Gallery, and parts of Georgetown University were
built with the same stone. Manv of the mason’s marks incised in
the canal locks are also found in the Capitol and the White
House, Capt. (>eorge Pointer, in charge of carrying stone to
Grreat Falls, became impatient because of a jam of boats in the
senecs Bypass “with marble for the capitol. . . . 1 had to run
outside . , . my boat Struck, Iwas precipitated out of her, and a
broken Leg was the issue of it. . . ." His report indicates the
canal was well used and was needed

Todayv, though little known and seldom seén, the Séneca By-
pass is the only section of the canal where water st1ll flows as it
did when the cannl was operating—and sometimes that flow is
a= violent gs in the falls it was built to avoid. The best surviving
canal section runs for 150 feet and 15 20 feet wide and seven feet
deep. Even though 1 live just above these muins—kayaking the
cut when the waters are running and skating on the pool below it
when winter freezes it—until recently 1 was not fully aware of
the canal's starring role in American history.

Usually seen only by canceists and kayvakers, it lies hidden in
& roadless forest only a few miles from the nation’s capital, The
ared provides habitat for dozens of varieties of birds from the

George Washington's Patowmuack Canal

L wpme s e (Rl ass

aic !ﬂ:ﬂ ngenious - Mr. Rumsey"
was George Washineton's

description of the Virginia in-
verttor who, in 1784, dermon.
strated for iim a model of a
boat that moved upstream by
mechamcally driven poles.
Woshington gprasped its use-
fillness at once: “Rumsey’s
dizscovery [is] one of those cir-
cumstonces which hove com-
birted to render the present
epocha favorable above all
others for securing . . . a large
partion.of the prisduce of the
Western Settlements.™

Rumsey abandoned his pole
boat to concentrate on creating
@ steam-driven boat. Impressed
oy Rumsey's engineering, Wash-
ington engupged him as the
Patowmack Company's first
superintendent. The job wernt
poorly, and Rumsey left to pur-
sue his steamboat. Afrer his
demonstration on the Potomac
he continued his work in' En-
gland. There he died unexpect-
ediy while complering @ new
crajft, which admirers success-
fully demonstrated on the
Thames in 1793,
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wild turkew to the pileated woodpecker—that chicken-size role
el for Woody Woodpecker. I've seen fox, deer, possum;, and

muskrat here and followed beaver tracks in fresh snow beside

IO

the stone canal walls.,

A ten-vear-old study reports that Virginia's Seneca area qual-
ifies for the National Register of Historic Places. Hundreds of
spearpoints, stone axes, and arrowheads suggest thatit has been
pccupled for at least 8,000

::-.; vears, Indians farmed the fer-
r _qll.. .

tile riverbanks afler A.D. 700
European history dates {rom
the erant to twio Culpepers
and five companions in 1649
My own properiy title traces
back to 1709. By 1740 there
wWas &n inn nearby offerning
havento travelers. One entre-
preneur, John Ballendine,
started a canal here two venrs
hefore the Revolution but
went busL

Here, too, on the moonless
night of June 27, 1863, Maj
Gen. LE.B, Stuari forded the
river with 3,000 Confederate
cavalry in a belated attempl
Lo help

And then there's the canal
itself, which rates several
wows from friends when |
convince them Was
really did build those walls
theyv're standing on,  Its
lempling o tryv to keep the
ared a secret among the few of
us who use it as a pnvate re-
treat, but it deserves belter
Certainly there’s no push to
preserve or dignify i1 with
historic-register status by the
present landlord of thas river-
=irle Wi
ern Virginia Regional Park
Authority, The authorily in-
herited the artifact aspart of o
4 1-pcre tract of undeveloped riverbank, 1ts capital-area direc-
tor, David Hobson, sad the authority “intends to leave it in its
natural state " That’s fine for budgets and us bird-watchers, but
o death séntence for the «

My neighbor downriver;, Sidney Spalding, a retired U, &
Army general and o dairy farmer, has done his part to preserve
and protect the memory, He sold his very valuable land along
the river to the park authority and gave it the only 1sland 1n the
river that belongs to Virginia. (All natural 1slands were granted

¢ at Gettvsburg

HNELON

derness—ihe North-

ateriorating canal.
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to Maryland, but Patowmack Island was sliced off the Virginia
shore by the Senecacut.)

INE MILES below Spalding's Patowmack Farm, Ken
and I reach Grreatl Falls after polishing our canoe on a
lot of hidden rocks. Summer drought makes the area
unnavigable, with not enough current to create rip-
ples. Like niverboats of old and all reasonable and cautious peo
pletoday, we leave the river above the falls. Anaverage of seven
people a vear drown between Great Falls and Little Falls
We see the ruins of the only business to survive the closing of
the locks here. Myers' Tavern—which became Dickey's Inn
WAS Teputed to have served every President from Washington to
Teddy Roosevelt. It closed in 1935 after 130 vears. General
apalding—now 97 —told me he ate there around 1914, “The
food wasn't very good,"” he remembired
Inits hevday it had been the social center of Matildaville, one
of the first planned towns in
the United States. Entrepre-
neurs believed the available
water power and the canal
'-.J.'r||_||r! :|_Ii-|.'|.'..'T'| Ll '|'|'.I"|'-.!;-!.[i.i|.|
center. Light-Horse Harry
Lee, father of Robert E. Lee,
leased n site along the canal
frorn Brvan, Lord Fairfax,
and planned the town, which
he named for his beautiful
voung wiie, Matilda Lee,
who had just died
Unly a few stones remain to
show forall that 18th-c entury
aptimism. The vast majority
of visitors to Great Falls Park
walk past the ruins and over
the canal without knowing
thev exist. Sadly, the whole project seems to have slipped from
our national memaory like a bad dream. Owver the vears token ef-
tortsto preserve the canal have popped up like mushrooms after
a rain and lasted about as long, Though the canal locks still
stand—or teeter—the whole complex needs friends as optimis-
tic as those founding ploneers Lo preserve the site
Park Supermtendent John Byrne feels a personal and profes
sional obligation to be ane of those friends. He agreed the park
necds a new film. Y1 don't know who labeled the project a ‘folls
wesure didn't. ™
Byrne, an engineer who also holds a law degree, will need a
lot of burcaucratic skilis, a bit of luck, and mavbe a degree in
psychology to succoeed. In the heat of celebrating Washington's
200th birthday, Congress passed the 1930 Capper-Crampton
Act that set up the park, with orders to look to the "prezervation
of the historic Patowmac Canal.” And then Congress, the Na-
tional Park Service, and evervone else forgot about i
ven now, with the 200th anniversary of the Constitution

Creoree Washington's Fatowmack Canal

‘ ‘ ;";n chs were not infrequent
it the =wift current of the

canal that skirted Seneco Falls,
the only, Patowmack Company
cinal section where water still
flows, Today it (s a popular run
for favaekers and canoeises.
Along its banks, Gen: Stdney
Spalding (below) displays an
trom “pig” found on his land ot

-
-
1

Semeca. [t may hove beent part

of a lost cargo from upstream
tron furmgces, ke one whose

wills still stand neagr the Caca
pon River (facing page). The
sAme csting L8 shown resting
on rubble of the millrace thot
powered e furmuace s bellows
smelring peal ore, such fur-
' pig
tron, 50 called for the typical
shape of the castings: “The
miain mold was the sow, ™ says
Generul Spalding, who worked
fora pig-tron foundry n A
youth tn Lowell, Massachusatis,

nices produced crude,

“with the piglets coming off to

.."'I'l B Al |..|l|’.-_| i




thd&d for laborers and
boatmen, Dickey's Inn
(below, 1n a 1925 photograph)
prew tricditions of hospitality
that lasted into this century.

he only Maotildaville business
e survive long past the [ocks'

i |.||,||I|I|.|.| i

W1 JDHE

1830 closing, the log-cabin pub-
Hie howse catered to weehend
Woshinetondans when Crreat
Falls became a popular escape
from the city, Prosidents from
(zedrge Washington to Theodore
Roosevelt are said to have dined
here, A turn-of-the-century roil
lire brought visctors o Cereat
Falls Amusement Park, where
arn all-girl orchestra played 1na
lomtern-{it donce pavition,

Long niéglected, other riains
in Metildaville hove recently re-
cetved archaeological attention
Artifacts displayved on the foun-
dation of the Potowmaoch supwer-
intendent’s house (focing page)
include parts of o wine bottle,
tumbiler, and other housewtres,
along with a clay pipe, marbles,
crrins, buttons, a ring, and a
droavwer pull

744

stirring interest in history again, nol everyone wants the canal
restared. Bird-watchers man the barricades against history
buffs who would clear the site of overgrowth. At a spirited pub-
lic meeting to air differences, one canal buff shouted, *You're
ignorant!” at a naturalist who had said the canal was a disaster,
The naturalist countered with eyewitness proof that Byme's
clearing operations had destroved an Acadian flycatcher's nest,

“1I'm i1 business to save birds,” pleaded the supernmtendent,
“but I have a mandate.

Some canal buffs will settle for stabilization. (Others insist the
canal be rebuilt, rewatered, restored to its glorv days
Since dissension can paralvze park aspirations and
congressional appropriations, progress will be slow.
And birders can be tough. Last yvear, at the urging of
one group, National Park Service Director Witliam
Mottt ordered stabibzation work halted untila planis
approved

To help me understand the Park Service's preser-
vation plans, Byrne takes me on a tour of the Great
Falls canal site, To his educated eve, a string of rocks
in the river is the “massive wing wall™ funneling wa-
ter and boatsinto the canal. Beside the path John sees
a vague depression as the upper canal—clogeed with
boats and impatient crews. Just bevond the visitors
center I see a jumble of old foundation walls, partly
held together by tree stumps. John reconstructs the
Samuel Briges gristmill. More stones and & ditch are
the John Potts-Williem Wilson forge and foundry,

My imagination needed little help with the five lock
ruins that streteh the last half mile. Though some of
the walls have been held up for ten vears by ugly “tem-
porary” props, they are impressive. Using a lot of
sweal and black powder, workers hacked a notch in the wall of
Mather Gorge for the last three locks by removing 4,300 cubic
vards of rock. For 28 yvears the locks lJowered thousands of boats
76 feet and 9 inches to slack water below the fulls {pages 720-212).

ASHINGTON, ever the optimist, didn’t think locks

would be needed: (A sluice here like that at Seneca

would have been a world-class amusement-park

ridel) Rumsev convinced him locks were essential

and proceeded to design them even though he had never seen

one. Engineers have since said they were brilliantly conceived,

But troubles abounded. There was never enough money to

pay bills. Workers were hard to find. To keep them happy,

wages included three-guarters of a pint of rom every day. Rum-

sey wrote often of his labor problems: “Every time that they get a

litthe Drunk, I am cursed and abused about their money n such

amannerthat conteary to my wish, Lamobliged to turnabuser.”

since the use of black powder in construction was not vet per-

fected, accidents occurred often: “We have Been much Imposed

upon the last Twoweeks in the powder way—we had our Blow-

e¢rs, One Run off the other Blown up. We therefore was Obliged
to have two new hands put to Blowing. "

National Geopgraphic, June [987







he challenge of lock building
found no engineers in the

Urnited States with hands-on
experience. Washington and
Thomas Jefferson, a Patowmack
Camnal booster, first considered
engaging an engineger from Brit-
ain or the Continent, where lock
buflding had reached an
advanced state. Then the dect-

By the turn of the century there were still no working locks,
but an incline had been built to lower boats and goods around
Great Falls. A visitor in 1801 reported the holding basin crowd-
ed with boats and the hoisting machine working day and night.
Flour came so plentifully that warchouses had to be built to
storeit. By 1802 the best of the superintendents, Leonard Har-
baugh, finished the locks. The higeest obstacle behind them,
boatmen still faced hazards—some man-made.

All along the river Kenand [ found remains of V-shaped stone
dams, Some were built as aids to navigation: By raising the
witter level at rapids, boats could scoot through the V as they
would the tongue of a rapid. Others were built by Indians and
settlers to trap fish by putting a basket at the V.

Washington declared that the “Fizsh Pots, of which there are
many . . . clog the navigation." The same Capt. George Pointer
who suffered a broken leg was assigned to remove them. Over
many protests he ripped out 44 traps he deemed hazardous—at

“the Risk of loosing my life by the inhabitants. ™

Pointer, born a slave, was permitted to buy
his freedom for 3300 while working on the ca-
nal. He became a supéervisor and a company
pilot leading boats down the river, Ironically,
i 1829 he made a plaintive appeal to the divec-
tors of the C & O Canal because one of their
men tore out Ais fizh trap at Little Falls. He
~=|  wrote that the new canal was also “drawing
| near my Little Cottage that T have occupied for
43 vears, unmolested With an aged Wife and
Someoffspring. . . . Idotrustin God, the giver
of all things, that if the new Company does dis-
possess us . ., they will give me Some Little
Place. God has prospered the old Canal that
the father of his Country First brought into es-

..... -

EEINEE WASIIESTIN PATIFL. Wesspgoiy =T o8 tap SUCIEFT

sion was made to hire Rumsey,
Visiting Brirish engineers lent
expertise at critical juncrures.

Rumsey designed lock gates
but failed to build any during
his one-year tenure at Great
Falls, and his plans have not
swrvivied. This gate shetch shows
gutllotine-style sluices at the
base for filling and emptving the
[ochks while the main gates were
shut. It was sent o Washington
by Thomas Johnson, a promi-
nent Marvlander and an early
ally of Washington for Potomac
navigation. Evidence indicates
that similar gates were built at
Muonldaville and loter modified
with butterfly-tvpe sluices.

T46

cistence and may he favour the new one.”
There is a record of a check to a Captain Point-
er from the “old” company but no indication his plea was an-
swered by the “new” one.

The last obstruction before Georgetown—the Little Falls
that stopped John Smith and all who followed—had been de-
feated by Harbaugh with three locks by 1793, among the first
locks built in America. Ken and 1 found only a token few rocks
that can claim Patowmack Canal heritage, The C & () Canal
wis built over the old locks and over the dream.

ASHINGTON'S WATERWAY was peérhaps the last

work of such scale attempted without federal sup-

port. It died in bankruptcy with all of its assets and

linbilities turned over to the C & O Canal Company,

launched on July 4, 1828. But events were moving fast. The
new canal was doomed from its first day to disappoint stock-
holders. At almost the same moment that President John Quin-
cv Adams turned its first shovel of dirt, 40 miles to the north
Charles Carroll of Carrollton—the last surviving signatory to
the Declaration of Independence—  (Continued om page 732}

Narional Geographic, June [957
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did the same for the nation’s first major rallroad, the Balttmore
and Ohio. And that was the day the Intes decided thal George-
town would eventually be absorbed by Washington, D. ., and
Alexandria would become a quaint bedroom community of the
capital, while Balttmore would become a major East Const ridl-
head and seaport. The B & (Vs succeéss enrned it a lot of money
and a sguare on the Monopoly board

Washington's canal project had made the Potomac navigable
long enough. Tt had helped bring the western lands into the
United States, when they might have evolved into a gaggle of
separate countries as unneighborly as the nations of Europe or
Africa. By the time the company died, the nation had more than
doubled in size and 11 new states had been added to the Union

'h"l.‘.tahi!a!,',lm:"- interest in the projecl never Aagged. On De
cember 10, 1799, he was not able to attend the company meeting
hut voted his 73 shares by proxy. Four days later he died, aftera
full life. Hislast words: ® "Tig wall. ™

If he could return for an inspection tour, Washington would
have ample reason to be proud of the country he fathered
But he would be justified were he to scold us for our indifference

to his great dream: a waterway west that did indeed help unity
the natian a

N_-w_'r the fndustricl and
trude ceniter ervusionied by

Washington and his peers,
Woshington, ). C. {right, with
Feorpetovwn i foregrownd),
shows the low proftle of o ciry
buctlt on govermment and tour
tam., Ratlroads and other canal
routes ended the bid for a Poto
e gatewsty fo the West
Creorgatown remdined g Ousy
port throueh the Cinld War
Cleeanpgotny vessels and O & O
canalboats called af the water
front (below) in the mid-19th
wiere Key Briilge
an aguesucy car

ried boats acrnss the rmrer to

cenbury, and

stizrds toddony

coffect with o canad to-Alexan-
dria, By then the Potowmack

candl butlders’ contributions o
nation butlding were bound into

the '.;_I'-.:||'l|:|_"_—: T arions
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At Plﬂ} m Baj ] as wad MARY 10U JONES

San lgnacio Lagoon 7 G

There, lesy than an avm'y length
dway, abote e gape of the

wiokh, sias Hhe lavee brown eve of
Live wrhiile, staring divectly back af

e ARG FTOHTENRE MY fULrY ROV

HU5s BEGING Marv Lou's
iournal for February 15
1057 7. during the first of
s winters we were (o
spend studving the gray whales of
wan lenacio Lagoon in Mexico's
Haja California. 1t was a thrilling
entry, for it recorded the first truly
lose contact we had with these

phird M maks
which remarkahbl
hive relurmed

[FOm REvVere -i|'||!:'
tion to become thi
hest known  and
probably the bhest
oved among all
the world's species
of great whales
yiary Lou's whale was promptly
dubbed Amoring CGrace, for her
iricndly behavior at the time was
somew hat amazing and her move
ments underwater, like those of all
ner spécies, were gracelul beyond
description
Lintll recently gray whales were
considered anvthne but friendlv,
though one can hardiy blame that
n the whiles themselves. Begin
ming in the [840s, commercial
whalers hunted the grav giants in
their breeding lagoons along the
e California coast and later in

Tenderly a gray whale calf,
top, presses close to its mother
in late March, nearly two
months after tts birth in this
winter haven for their ind,
off Mexico,

i
21




Close encounter of a
lifetime for whole-
watchers, @ cow and her
calf inspect an inflateble
craft. Such towr-company
skiffs are restricted to the
loweer logoon by the Mext-
can government. Nol

all prays are as curtous as
these, probably attracted
by outhoard-motor sounds,

{heir northern range, reducing
r':'||" eastern |-".-._._ 1l stock. which
numbered
24 000 ammmals, to o nearly fatal

ORCE TR HREYE

level of only a few thousanid
~ THARLES SCAMMON., &
19th-century  whaling

4 captain turned natural-

ist for whom one of the lagoons
was named, relates that =ome
whalers harpooned calves [irst

in order to lure the mothers

within killing ringe. In reac
LI, SCHITIMOn wrote, '!I:l'
maother whale, "in her frenzy,
will chase the boats. and
averturn them with her head,
or dash them in pieces with
i stroke of her e roLEs
flukes. "

Such attacks earned the rrav
whale nicknomes like “dewil
fish” and “hardbead”—images
Lthat endured long alfter the spe-

cies received belated partial

."'-'.,'.'.'I.'l."|'|' :I I'.rl'| T |i'|""|:i'l" .r.'l.'lr II '!I'l"; 7




protection  from commercial
whaling 10 1937, Even n 1977
W were not certain what type
of reception we would get from

the whales of San Ignacio. I
was Amazing Grrace, doubtiess
moved more by curiosity than
by friendliness in the huaman

sense, who first indicated we
would be welcome as long as we
comé in peace

Chir six-vear study of whales

was supported by half a dozen

Crrery Whales of han {gnacio

organurations, among them the
National Geographic 3Society
and World Wildlife Fund-U. 5
At best, live whales are difficull
to study. As with icebergs, one
sees only the surface,

rest must be inferred. In gener-

il the dense concentrations of

whales in the shallows of the 1g-
goagns allow one to see more
and therein lies the podvantage
of »an lgnacio,
Each autumn whales

wriy

and the

leave their summer grounds in
the Bering and Chukchi Seas
and migrate southward 5,000
miles along the Pacibic coast th

Steven L. Swartz and Mary Lou
Jones, both recognized authorities
an the Cabiforma prav-whale, direct

organization devoted ta the study
of whales and dolphins. Photogra-
nher Franpaois (ohier is a French

[ree lance based i Californin




Lhe sh

£ Tas
nf o

ltered bavs and lagoons
California. Here the
whalés gather by the thousands
to court and mate and to mve
birth o calves concerved the

.i'-'ll."". 10US Winiet

N LATE JANUAEY the grm
whales begin the migration
northward, complelinge a

10, 000-mile round-trip n the

space ol six to nine months
Although gray whales are a

femiliar sight to Californians
mudch of théir behavior remains
amystery. Dothe whales feed in
winter grounds,; and do individ
ual animals return to the same
speot vear after

vedar? How many

prayv whales migrate Lo specifi

and how long do they
|i'||'5-|"

JIIE':.'I:ItI:L.
rTEmyLaIn
are vital to the

Such guestions
presemyallon
of a4 species that man in his
greed and lenorance vervnearly
||l'.':[|."-l"-l'_|'1

n the sheltéred and relative
low waters of 5an lgnacio
Lagoon we hoped to find some

v ana

il |:’II'--.'I'-'.'.'I':':

From ourvery first encounter
¢, she reads
lv adopted us long
t4-foot inflatable outhoard as

with Amaring G ra

LV

would
turn belly
up with her flippers sticking
thiee o four feet out of the
wateron etther side of the craft,
then lift us
of the laeo

her personal toys. She

rill under the bhoal

CHEAT OO0l the sUriace

i, perchen

high and
dry on her chest between hes
muasstve ftppers
When she tired
press technmigue
do  the 4ume with hes
head, lifting os out of the water

and letting us slide o

[ the bench
ol

\LsFTACE W
Lthing

1 10 swirl

around her in circles, ike a big
rubberduck in the
it [eE=-1071
LI s
!

bathtub with
41 other

L OIMTET

playmate
Lardce wioild
eneath us and
hilast

pelease 8 [re-

mendous f girthat boiled

to the surface In a @ianl Jacuzi
of white water that enpulfed us
and the boga

A fter such g wetics (argoe
would often hie quietly along
stele the boat to be rubbed. We
would oblige her with & vigor-
ous massage glong her back,
b,
opened her o
g
CreELmy
(page /O4

From

Winna

while she
wuth to displa

CUrtains i}
plates

afd  tibs,

| ]
fringed

white hbaleen

ner .'I‘II!."||.I Ol AU el

mAemmary slits
Erul.rl. |'I II':I

and Lhe :||||r'|i.__l

the nfter belly, we
¢ i Two-vVoar
old juvenile female. She would

At pu

ludeed Grace to |

DESIN O MAaid and calve

i1 51X Vears later
Our first abiserva

tians taught us that Gorad

Lthe exceplion

berty, ahi
Winter's
¢ Wils
rather than the
whales. The
R )OT1 of whaleseith ET IETOre

hHiman ol

e o) g- BTy

oar ||'-|'|||||
“friendly
dont find them

friendly whales soon lose their
tirmd ways and grow rambunc-

sl verls,
"whales find you, you
Moréeover,

th a 35-ton creature
play can be hard on both boat
snd observer. More
friendly whale has nudged a
soat with such enthusiasm thiat
been knocked

NIREFES

'||.|I' ne

|I.I."-."'1|'"l|:'l'i 5 ave
WVErboard
& WEEKE and months
passed, we came to
tify individua]l whales
bv the distinctive colors and
markings on
Eventually we
photographi
of more than 500
whales., Indrvidunis
recognized season after season
nicknames such as
Hosebud, Cabrllo,
and Pinto. Over the
vears this constantly expanding
file e in tracing
I groups and

.--.r-

their hosclies
assgmblied A
identification file
different
that we

Were Fiven
Peanul,
H: l]l.'..-l.lh..':ll.rl.

e proved invalual
the movements
indmviduals alike
From our camp at Ponta Ple-
dra fpear the mouth ol the la-
goan. we coould explore the
entire 60-square-mile body
water, which could contain GO0
ar more whales at the height of
the breeding senson
right). Courting and mating, we
d1sCovered i
entrance to the lagoon, an area
resembling a turnstile, From
gur 18-foot observation LoOwWer

we watched pe

LETaAa,

many as 500
whales a day entering and leav-
ing. Here amorous giants lunge

the water, trailling

II'Il'l.'llllllll:llllr'.ll '.I-Irl-llr:\'lhjlll' ,.Ilul'l'n: |:I'.'II_.I|-.I
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U.S.S.R.

The gray whales
annual Gdyssey

TITH A RINGSIDE seat to observe their ”w—
diving quarry (facing puge), the authors Bering |
camped at Punta Piedra for six seasons. In fall :
the whales depart their summer Arctic waters,
migrating 5,000 miles south. In bays and lagoons
of Baja California {below right), thousands mate
ar give birth to calves conceived the previous
winter. They leave for the Arctic from late
January through April .
From the 1840s to the 19405 waves of whalers

preyved upon the “devilfish,” feared for its ferocity,
and the eastern Pacific grayvs were reduced from

i Chrikchi
¥ ."';1",|

_—

L~

24,000 to a few thousand. The species finally Pucific:
received full protection from commercial whaling Oéuiin - iy
in 1946, and today the population has rebounded = ~CANADA

to about 18,000,
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SNCE EFriy wil OWs 1O

, I|-| dve every other vear
nly halfl of the mature female
are available for mating eac

rasnn, 4
number
i

SRE I_'_IE Il'

ourting bulls thu

femalies 1y

v the beltef

fact, we learned that

MmALLNe. ]

and uninhibited affais

1k
I Tied 1 '.I I
| . L1 a --\'I L | J |
i
--l"- § 1
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1 lE
HeR e lah FLIESS
' ]
LrFAY WhHAIE 1
heir calves prefs

bt i reeed

e e
ther 1
Lo Feim
|I! [

wikth thelr calves, resting. nurs-

neE. and moving with the bdes

Lin ':'.IEE'I "I.'.'-' the bltows ol the
[ { |

femAles and their calves hane 1n

the morrming air ke down

eathers caught in a breere
Lrray whale calves at birth
measure 14 to b teet 1 i NELD

At W1 |-|'|"|.| N 1.30A) .El'l

2. 000 pounds. L hes oW

| : 1 1
JUICHEY O IMiEIK '|..|E CGNiaAINs 58
percent fatl, one of the richest in
the world, By winter's et

[

when it 1 ime to leave the I
._'..||:|I !:'” CHEIYES e e Anfpls
three or [our feet to their lenetl]

By spring each year & twofiold

s & 1
At LHES MACE 1N L I Ag0on

—

seelring out a soft totch, an
adult proffers a snout laden
with barnacles and whale
lice (facing page). The
authors identified more
than 500 whales by dis-
tinctive body markings,
including o cow and her
calf, blowholes exposed
(aebove). The calf was one
of three vounge they sighted
with this female during six

consecutive Sedsons.




Impassive island in a roiling
seda, a cow surfaces and blows
on a rough, windy day {above)
as her calf—a growing
butterball nursed on milk
containing 53 percent fot —
tolls nearby

Life may be tranguil once
the calf is born, but producing
it entails wholesale mating.
Becaouse most cows calve every
pther year, courting males

putnumber avallable females
by two to one. Thus, bois-
terous foreplay scenes

are typleal (right). Here two
muales, one showing its heod,
the other its flukes, close in on
a female, at center. Often both
suitors succeed. And although
such tempestuows triongles
have bean well documented,
the authors also observed
mating bouts of what they call

“truly herculean propor-
tions,” lasting for hours and
involving as many as 20
individuals, changing partners
al will.

Some cows, they also found,
consistently return to San
Iynacio, while others visit o
different lagoon each year,
and still other females cir-
culate through the lagoons
during the Some Seilsan.

K
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A calf's gaping maw troils
eelgrass (facing page),
habitat for fish and other
morsels —possible food
sources. Groys strain meals
through horny baleen plotes,
displayed by a whale in

San Ignacio (above). But

do they feed in the lagoons?
Many marine biologists
helieve that grays eat ondy

in northern waters. Yet

the authors saw bottom
grubbing in San Ignacio,
although its floor is poar in
prey. However, lagoon waters
teem with zooplankton,
which the whales appeared
to stroin.

Adult mating pairs and groups
have become {ewer and fewer
since they are the first to start
the return migration north
toward the Arctic

Al the same ome, the COWs
and calves abandon the nursery
and move toward the mouth of
the lagoon. Here under the
watchfol eves of their mothers
the calves go Into rnigorous
spring training for the long
swim to come. Most will start
north in March or April. In
company with the cows the
calves position themselves in
the main channel of the lagoon,
[Acing into the sirong iIncoming

of outgoing tidal current. They
swim strenuously as though on
a treadmill, going nowhere but
getting a valuable workout

With strength comes confi-
dence and the urge to explore.
Increasingly the calves leave
their mothers tor shorl periods
to investigate all manner of ob-
jects, We walched one little fal-
low entertain  himself (or
herself) with a ball of kelp, Lift-
ing the plavthing onto its head,
pushing it underwater, strain-
ing it against the baleen plates,
then releasing it to pop to the
surface. When muother declded
w move on, the cali followed
abediéntly-—with the Relp se-
curely perched atop its head,

During this same period the
calves train m othér ways
Within the lagoon they are ex-
posed to other whales in what
we call “play groups.” These
may invalve 20 or more piirs of
cows and calves, rolling and
rubbing against one another,
wheeling and diving and blow-
img blasts of bubbles

We believe that this activity
represents more than idle play
In the absence of aggressive
courting adults, young whales
meet their peers in gatherings
thal appear to serve as socializ-
ing functions. Here the calves
begin to learn what itisto be a

whale and, perhaps evén maore
important, tw discover thal
there are other whales out there
hestdes mom

At this stage the cows are still
highly protective of the calves
During our third season we wit-
nessed a  striking example
From our observation tower on
Punta Piedra next to a déep
channel, we saw a calf thrash-
ing a= it left the channel and
tried to cross ashallow sandbar.

Instantly an adult whale we
ook to be the calf's mother
surged out of the channel and
beached itself beside the calf
Seconds later another whale
beached itself on the othet side,
sandwiching the calf between
two adults. Both aduits there-
upon raised their heads and
flukes, pivoted with the calf be-
tween them, and slid smoaothly
Back into the channel

The next vear we saw the
same thing happeén again. In
erach case the entire incident
lasted only 15 or 20 seconds and
appeared to be & deliberate,
well-coordinated act. Presum-
ably one of the adulis was the
calf"s mather, but we have no
idea what relationship, if any,
the other adolt had to the
mother-calf pair

¥ THE SFRING OF 182 we

had & large enough pho-
tographic 1D file to com.

pare it with other collections
We met with Shirley Lawson,
Susan Lafferty, and Peter Bry
ant, all of the University of Cali-
fornia at Irvine, who had a file
on gray whales {rom areas north
and south of San Irnaco La-
poon. Other photographs were
contributed by Diave Withrow
and his colleagues from the Ma-
tional Marine Mammal Lab-
oratory in Seattle, Wazshington,
and by a team from Mexico's Se-
cretania de Pesca, or Ministry of
Fisheries. Both groups had
worked in Laguna Ojo de

National Geographic, June 987







Trusting eve of a calf takes
in all around it. Aboui
15 feet long and weighing

rJ._'L'J.I'L'_',' a ton af birth,

calves must mature guickly

for the long migration twao
months later, doubling
thetr weight by then., Cows
gradually lead their calves
into the lower lagoon,




where the youngsters gain
strength by swimming
agamst strong currents.
Nwice the authors wit-
nessed remarkable adult

cooperalion when a call
was stranded on a sandbar.

Mwo adults, one likely the

mother, sandwiched the
victim and freed it




Liebre (Scammon Lagoon)
north of San Ignacio.

To our delight the files con-
tained g number of matching
portraits that provided wvalu-
able new data. The first (act Lo
cmerge was that although s=ome
griy whale cows return to the
same lagoon each year, others
circulate from one area to the
next, mating and rearing thetr
calves in different lagoons, The
same cows may-also visil differ-
ent lngoons in the same season.

The matching portraits also
confirmed that most cows give
Lirth to acalf in alternale yvears.
Some cows may rest two or
more vears bétween calves, and
one of 30 cows produces a calf
two vears running: Cows that
are courting armve in the la-
goons in January and remain
for periods ranging from a few
days to o few weeks. Cows car-
rving calves arrive at the same
time but may remain for as long
as 13 weeks

Whether cows with calves
feed during winter in the la-
EDONS remaing a question. Some
obsérvers believe that gray
whales fast from the time they
leave the Arctic in autumn until
their return there the following
cpring. Dr. Theodore J. Walk-
er, o noted authority on gray
wheles, believes the animais
feed whaerever and whenever
theyv tind food

N 1984 photographer Flip
MNicklin, working with ce-
tologist Dr. Jim 'Darling,

managed to photograph a juve-
nile gray whale bottom-feeding
off Vancouver Island in Britizh
Columbia (facing pagel. The
historic photograph demon-
sirates that gray whales feed by
a suction technique, using thett
massive longues as plungers,
first to vacyum up bottom sedi-
ment and then Lo !
through their baleen. The ba
leen allows the sediment to pass

Il_ll.'l_'t' 1t

fls)

through, while trapping small
crustaceans on which the
whales feed

Like Dr. Walker, we had wit-
nessed gray whales grubbing
along the lagoon floor, but
whether thev were actually
fecding we could not tell. In
1981, with assistants Mike
Bursk and Dr. Jim Sumich, we
returned to San lgnacio Lagoon
with scuba genr fo try to sEnswer
the question. In two months we
callected no less than 60 sam-
ples of bottom sediment from
every area of the lagoon. Each
time we surfaced, we would
hand a 5.'-1!1‘];1-]1: o Mike in the
boat for inspection, and each
time the verdict was the same
“Mud,” Mike would announce

“Tust mud?" we'd ask, and
Mike would smile. “Well, no,
there's some sand and a few
shells ton, ™

FRESH PIIS

METERS
0 16 - Sl

Massive undersea dredge,
a gray vacuums the bottom
aff Vancouver Islaond
(right). Seeking shrimp-
like crustaceans, a whale
presses one side of its mouth
to the mud and uses s
tongue to create suction.
Recently researchers made
a key discovery on the floor
of the Bering Sea. Pocked
as if by a barrage of meteor-
ites, one section shows
dozens of pits left by
feeding grays (below); the
image, called a side-scan
sonograph, was created
from acoustic signals
reflected off the botom.
Fresh pits measure about
eight feet long, close to

the length of a gray's
mouth. Many pits have
been enlarged, probably

by a prevailing current.







Breaching near breakers, o
gray displays still unfathomed
behavior that may serve
several purposes, such as
communication, the authors
feel. Like a boisterous steam
engine, another emits blosts
of bubbles (focing page),
perhaps stimulated by the
boat motor of photographer
Crohier, who felt “as if I were
ina Jocuzszi.” Playful grays
Lift boats with their Snouts.
As the harpoon era fodes,
these creatures seem o find
delight in human contact.

In short, the floor of San

L.agoon
little in the v
protably less than 5 per-

lenacio
witiles

fll-‘lll

£ I ol Pk i
CHIETS Ry

yay ol

cent of what the Bering Sea
floor provides. Thuas the bottom
grubbing at Han lgnacio seems
unrelated to feeding, though
why the whales strip-mine the
lapoon loor we have vel to
understand.

Grray whales have two add:-
tional feeding techmigues and
appear to use both at San lgna-
iy, Une
swimming with mouth open

method consiste of

peninst tidal currents; SevVing
nuge water
through the baleen to trap the
rich plankton that blooms w ith-
in the warm lagoon shallows

The second
valves skimming “salads" of
pelgrass at the lagoon's surface
for the various small creatures
the gracs contains. (One after-
noon in the boat, Marv Lou
encountered a strip of
floating eelgrass

“Cine after another,” she re
calls, “the eelgrass patties were
mysteriously vanishing beTores
Moving closer, 1
caueht sight of a whale moving
slowly on its side with its head
iust beneath the plants. It was
sucking them down one by ane,
just like a gopher pulling tur
nips underground.”

The gray whale’s varied feed-
ing techniques allow 1t to utihize
| '.'l.'i|-|.l' vanel '-.'-"-1.:'|l-l||'-.-|]|l|. mAa
wmve contributed to its recovery
from a century of
by commercial whalers. Today
there are -an estimated 18,000
gray whales—a far more hope-
ful figure than thst of several
other large species

I|_'|Ii'III'|I1II.!!- 'l'lf

technigue  in-
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my Eeves.

slmughter

HE GOVERNMENT 0l
Mexico hastakena lead-
ing role in preservation
of the gray whale, In 1972 1t de-
clired both Lapuna Qo de
Lichre and Lasuna Guerrero
wegra refupes for gray
whales—the first such sanctu
aries ever estabhshed in the
world, In 1979 Mexico added
Lapuna San Iynacio to the Hst
further ensarmg e gray
whale'ssurvival
Cur studies at S5an Ignacio
Lagoon have contributed i
measure of new knowledge on
gray whale behawvior, and we
hope to continue our research
The growing body of kKnowl-
cdge inspires us as never before
to strive to understand these
remarkable mammals D

Natienal Geographic, June 1987
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But then of course I hadn't come alone L ==
Escorting me were an official from the cap!
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naman with an automatic rifle. And so |

wondered: Had 1 indeed come face-to-fa

by the Communist regime that had dis
laced the Roval Lao governments Ur w
this farmer stmply doin WhHaL oo le in
|.acgs had alwavs done: telling rulérs what
they ‘wanted to hear, while doing preti
nuch what they themselves wanted to do?
[t was a hig guestion, transcencing Laos

['a most of the world this thinly populated

Biding its time, a beached boat in th

lll!'-: '-E ; .I-.I | ..i I| [ .:Il'..- = II. :|- I:II

11 Ir DOR Sads0r. A Lzl
I i I o I F ! | il th
adaptable Lao survive on a philosoph




By PETER T. WHITI rhotograpns by SENY NORASINGH

['he former Kingdom of a Million Elephants has spen
the past decade coming to terms with Communist rule.




mountainous countiy the size of Great Brt
un had long been a remote Southeasl Asian
backwater. True, for a dozer YURDS Lans
had attracted attention &= o
hattleground of political factions armed by
the Unitied Stotes
BOW It Wis once more & DaCEwWLEr

And vet I waz to find here a remarkaby
manifestation, 10 4 quiet way
be the most momentous controntation
fradition
e, mindiul of their personal interest
other, rrmend
intrusive kind—the Marxist-Lenimist stats
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and the Soviet Union, But
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| was back in L.aos 25 vears alter my 1irst

visit, The Communisis had now been in

I-.

power for a decade. What had happened
here? How had life changed for these buoy-
int, éasvepoing people who had long im-
ressed foreigners with their prochvity for

I
having mian—Ilor enjoving themselves, or
|

W MY FIRST DAY 100 Vienilang LILE
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Mekong Kiver, a stroll through the
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by soldiers in bulbous floppv caps, That was
the headgear of the Pathet Lao, the revolu-
tionary forces that opposed the roval gov-
ernment with support from North Viet-
namese troops. A middle-aged man wearing
such a cap imps by on a wooden leg.

Clothing stalls offer blue jeans made in
Thaitland—song rabo1, or cowboy trousers.
Those were taboo early in the new regime
Now thev're tvpical of what young men
wearif thev canafford them. A clothes seller
says her husband just returmed after ten
vears in a political reeducation camp; one of
her sons is in Rochester, New York, another
in lowa. I'm teld that's tvpical too

A nolsy procession winds through the
market with drums, bamboo pipes, and a
silver bowl, collecting money for & Buddhist
festival. Such gel-togethers at a monastery,

or wal—with dancing, fireworks, and men
and women singers teasing one another with
wittily improvised allusions to sex—used to
be frequent opportunities for gaining reli-
gious merit while having fun. Apparemly
they still are

something basically un
changed, By the mensurements that in-
ternational  economists applhy
trmnsportation, per capita income—Lans
still is aone of the leas developed, poorest
countries in the world. And alas, poor Laos
remains besét by officious foreigners trving
their best to make the countrv go as they
think it should

It used to be the French colonial overlords
and the Vietnamese they brought here to be
lower-level officials. Next came the Ameri
cans—administrators dispensing massive
amounts of foreign aid, miitary
assorted technical experts—who built on the
outskirts of Vientiane a little California.
stvle suburb of their own that became
known as Kilometer 6.

Now 15 the hevday of the Communist ad-
viseérs: Hundreds from the Socialist Repub
lic of Vietnam, said to be ensconced in
virtually every government department;
hundreds more come directly Trom the Sovi
et Union, The big bookshop in the center of
town, lormerivrun by the U, 5. Information
service, now stocks Russian folktalesin Lao
and week-old copies of Pravda

And Kilometer 67 It was there, in the
abandoned U. 5. high-school gymnasium—
in December 1975, after King Savang
Vatthana had abdicated—that 264 dele-
gates selected by the Pathet Lao proclaimed
the Lao People’s Democratic Republic. It's
still & busy place. heavily guarded, home to
the top echelon of the LPRP, the Lao Peo-
ple’s Revolutionary Party

A vice minister of foreign affairs tells me
ne's angry at Western news media; they say
the results of the new regime are very bad
“Bul we are very proud. Ten vears apo we

else  sppms

~-industry,

AldVI50Ts,

Twice the rice is the goal 1n the paddy
frelds near Vientiane: expanded
irrigation permits fwo annuil crops
Crlutinpus sticky rice forms the basis of
the Lao diet, supplemented with fish

| |
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had toimport rice, but now we have reached
self-sufficiency. " Most of the people were il-
literate, he savs; now, he claims; they aren't
And now for the first time it can be told
how many people there arein Laos—there’s
been a census! The total is 3,618,000, About
half are Lao Lum, or Lao of the valleys;
these are the ethnic Lao, the Buddhists,
with Lao as their mother tongue. Roughly a
third are Lao Theung, or Lao of the moun-
tainsides, once contemptuously called Kha,
or slaves. The rest are Lao Soung, or Lao of
the mountaintops. These last include the

Mien, formerly known to outsiders as Yaao,
and also the Hmong, formerly known as
Meo. There are 68 ethnic groups in all;
equality among them, says the census re-
port, “is being gradually put into practice.™

'M OFF TO SEE what's new north of Vien-
tiane along Route 13. This is the dry
season, three months atter the big rains
stopped and five more to go before the

next monsoon. 1 pass stubbly brown rice
fields, just harvested; i car-repair shop es-
tablished by Sweden; an Australian project

National Gengraphic, June V87




for ivestock improvement. Some houses re

fiect a new prosperity—they're still on stilts,
in the Lao tradition, but the pillars are of
concrete, not wood; in a few houses the open
space is bricked in. And here are fields with
& second

|'|'|r.'_:l—}|1|7':|‘| rice shoots, light ereen
crop in the annual cvele, thanksin great part
to newly expanded rrigation, with Austra-
llan advice and water from the lake im-
pounded by the Nam Ngum dam

After a drive of an hour and a half I'm af
this hydroeleciric dam itself, guarded by

i

blue-helmeted militia. The manager, _il.p;l:

Laos 'f;-nl'-'-'_'-

Scarred by war, both land and people
sizifer the legacy of heavy U, 5, bombing
during the 19605 and "70s. Gaping cra
ters tn the Plom of Jars now serve as
fishponds. Nine-year-old Viengsamone
svounhasone wos wounded ond partinlly
blinded when an antipersonnel bomblet
expioded belatedly m 1983, killing her

brother and two other children

hack from advanced training in Sweden, ex-
plains enthusiastically: five generators, 150
megawatiz! Equipment from fapan, West
Germany, and India, expertize from Swit-
rerland, money from the World Bank, the
Asian Development Bank, OPEC

As vet, relatively little electricity is re-
cuired [or Lao factories: cigarettes, beer, de-
tergent powder, furniture—altogether they
employ no more than 5,000 workers. And so
the :Nam Negum turbines light up Vientiane,
but 80 percent of their output passes via
high-tension lines across the Mekong to




Vietnamese troops and sapplies.  Approximately five times as

Plane-crash sites, marked many Loo Lum live in
helow, indicate areas of the mortheastern Thailand. Border
muost intensive hambing. cleshes between the two nations
L AOS -F;BF The population of Laos, have erupted periodically,
spread thinly and unevenly disrupting tronde.
TRATEGICALLY LOCATED, aeross the country, consists of
Laos forms a buffer zone three main ethnic groups: the POTULATION: 3.6 millon. AREA:
between China, Thailand, and Lao Theung, highlanders; the 236,800 sg km (91,430 s mi).
Vietnam. During the Vietnam Lao Soung, mountain tribes; CAPITAL: Vientiane MAIN CITTES:
War, U. 5. planes routinely and the valley-dwelling Lao Ssvannakhet, Lyang Prabeng
o ) (formtr roval capital), Pakxe.
bombed the Ho Chi Minh Trail Lum—half the pnpulaﬂﬂn— RELIGION: Buddhism, traditional
(top map. right), & vital route whaose ancestors had migrated animist beliefa AGRICULTUNE;
south through Laos for North from China by the 13th century.  rice, corn, tobaccy, coffee, cotton

Cenilf of
Tonkin

South China

'_- ﬁ-'- 3 . _. H[I'.L_E
B U T P Demarcalion kne
! . Wi, el = e i® SN/ | ). botweanNorthand
Aoughiy 10 percent of Laos's " cwter] Na Phod Joasertrc oy S i ouetn Vistnam
: on has fed the country - e oy Ny | 4 1664-1978
' | mince 1875, orossing the Mekong f S S i "y .
Rivar to refiges camps in i Jhd B ¥
v Thatand, The exodus has row
siowed,; and Some Lac anmg

i THAILAND

o VIETNAM WAR U, 5 PLANE-CRASH SITE IN LAOS .
i LAC AEFLRGEL CAMP N THA/LAND

I!! : == = e

N TR T T

PIEEN SRCP LOTHENE

FENCEMEE SAIg B EGLLEE, RirEH . PR i

el s EAEER Rk o e i, (R awaE B BEllr

mEr i s i Bagin ; )

i ENTD HPREE i F e i) gt T T
HEREAGT I SRS T CEATEE, N B -

B RET T 5 ER RN P

o L ¥ A

KAMPUCHEA

i
Jd

. BANGKOK s .
* IREILING THEP) (CAMBODIA)




A Banghos

GROWING CAMBOOLA

COMMLNIST e VIETHAM
PRESENCE IN LADS Fhinome - ¥
(Eleysa ) | PR«
oy 180

15331975 Puriodic Fghting belween the Royal
Las govermment end pro-Commiuinist, Viesinamese
supponed Pathet Lo
e presend regime sbolished a shom-ined
coaltion govermment and the monarehy

fasiedd urty 1873 In TE7TE

IR
Flisis O
FhEsaCE MO AN
£
"
FLERMA \ FRENCH
. - e
iy 1407 Frence coded '~ Rl
ho Hdam Lieg | 4 ~':_-F
2iaimg oo dar CHW— o
popelatel ieday b "
wrdnm Lan, SlAL
E. |
HAILAND) i@ngnﬂmn
POSSESSIONE ,
i e f. LN J_.!:rn
|| by 1884 f
|y 1883 ;"Huh'.'{-.'
[ oy 1907 i

1893-1953 A vicom of expansiariat Thas andg
Vieinarmese e gnden, Laoy winy M rmoss Wy

gilpclan of Thal vazsal states when the Franch
b=gan 1o lake owverin 153

-

independence i 1853

] - - - - -
i |T:-| ] .f‘c:l :'r'-:l

CHINA

=y .“.-:;l' Thang Liing

“'-.,J!—. LA T
v

Llusng Pra
l‘.wur-r;-t iy s
Wa LACTS
-HNORRT
= AT R
foputttia
[ ALY 3

13531707 Scatipred principatiies warn first
wufied in 1353 &y Mimng Rt Ngum, who establinhed
Hudaotesm as the il ru_'.'ug.;u.“ A i-..f.'.:,'u."::.'.': if
Lan Xarg, a powerind foudar stale ifr indoc g fo

e 3501 years

Missing in Action

HE LAO SOLDIER above and the U, §
Army man in civilian clothes in the
background participate in a jomnt

U, 5./Lao crash-site excavition in the
jungle east of Savannakhet, where a 1. S,
Adr Foree AC-130 gunship went down an
March 29, 1972 (map, facing page).* From
remains found here, five of the plane's
crew of 14 have been dentified by the
Army's Central Ideptification Laboratory
in Honolulu, A previous excavation, in
February 1985, has so far produced ten
identifications, This leaves 552 Ameri-
cans, mostly USAF and Navy fliers,

still unaccounted for in Laos—out of

2. 417 such cases in all of Vietnam, Luos,
antd Kampuchea. Each one means a
family left In dreadful uncertainty.

Could any of these Americans still be
alive and held against their will? Privately.
experts say no. Faced with persistent
reports to the contrary, the U, S, govern-
ment maintains that although no con-
clusive evidence has been produced thus
far, the possibility cannot be ruled out
President Reagan has pledged that if it
can be confirmed that o single American
serviceman is still held prisoner, the 1. 5
will “take decisive action.”

The Lao government also has promised
to help resolve this issue so close to Amer-
ican hearts. Another joint U. 5. /Lao
crash-site excavation 1s under dizcussion,

A combpdele arrount al the excavation was

pubilished in the November 1986 NATIONAS
LB OE A T




“U'ncle Kaysone™ to his fellow Commumnis

of the Lao People
a ceremony in Luang Prabang
After mury pears at Pathet Lo
gt in 1975

i Lians, se#lls sall in Phonsmian: a

ity the Himels

lhat brings in some 30 mautlion

more than half the country's

I hailand
|ll:|.ll'- A VEar
hard-currency inconi

VWi stand on the roacdwa alop the 1, 200

Foot-lang

dam and look northeast to the
mountains bevond the great greenish lake
it's 180 feet deep, | hear, vielding ten vanet-
ies of fish, up Lo ten tons a day
Peace Island, Boy Island, (aird lsland

Why those names?

“After hberation, robbers,

voung city delinquents intected

ook, there's
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NP es
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with foreign ideas were rounded up in ¥ien
tiane and brought here for reeducation.”
Malezs on one island. females on another
.'I'l.'I-Tr'I i'1'|l:' A5t
part of the early waves of refugees from Laos

many ran away to Thailand

that eventually added up to some 400,000

Those hazry mountains nsmg to 9,043
foot Phoo Bia, the country's highest peak
ize some stark recent history, A
lot of the Hmong highlanders in Laos had
Iting
force to engage the Pathet Lao and North

also symbo

heen organized by Americans into a g

————— e ——— —— — — e B um e - — — I E—

A Vietnamese soldier (facing page), ong of Som

(renerial Secretory

Kavsone Phormvihizm

Revolutionary Farty, recenves traditional poog-lucl brocelets at
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s trecety inds Both countries

After the Communist takeover
S many fighters and their families also
macdle their way to Thailandg, e o Fie
eventually winding up in the U. 5. But olh-
ers retreated Lo those mountains and fought
on. By late 1979 bombs and hunger had put
an end to larpe-scale resistance

Headed ypatal, at K'lometer

2} I seeducks, pies. men inwide black trou

i _I
yaCE 1O Lhe

sers, kids pulling homemade tovs—il's a
farming settlement of some 900 displaced
Hmong families making a new life in the hot
lowlands, Fairly
the post office in Vientiane,

man will hop on his motorcycle and dash ol

viten 4 notice comes Irom

e F1ES a1 VOLLIE

to pick up a package with clothes and money

HEMN YOU GO on & trip in Laos,
1ing along for
wen 1 il

Lhé Tormet

vou LaKe somet

vour [nends—and w
tn Luang Prabang
roval capital, with Sangkhom, my guide as-
siegned by the Foreign Ministry, he takes a
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plastic sl bag stulied with French-
slvie bread. It's a specialty ol Vientiane
eaciimaoarning fresn and crspy

L he Soviet-made pas

Vienthoane
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After 3
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Live, he'd now bhe 79
In the market tarbaned Hmong womer

from villages a dayv's walk away are shop-

||.':!L' ’:.-cll l.--uL'II- 2l | = .:'Il: -.|||. ||-'.II L ol il

s vield ol mountain-grows

cinema the film is Buleanan ani

||.I".' =il
i, Al th

Fels the same 1

caiment toreign hilms used to
get—one Lao ransiator takes all the parts
[t's about a peasant who get

andd loses all

 lots of mones
I he audience laughs a lot

Ling ool morning  wi
inthe Mekong
on the exposed banks

neh

take & boat up
sLrealn Lhe nverislow, and
quite steep EXCEe -
vy up buckets to

=ome frow rneht o the

fertile—women ca
water vegetables
river, and 1 see yvellow mats spread out for

[ watercress, to ar.

kind o
pectalty of Luang Prabang, sayvs
aangkhom; he'll take 2 big bag of the stufi
tkick to Vientiane
We stop on the left bank at Ban Xanghal,
lozen thatched
oil drums set over charcoal fires, distilling
Would
tastes Hmm, smooth, powerful. And profit-
hile, at | Ay’

W0 kipa liter—ihat's a dav's pav for

FHadsE AW, A

L hat's A

cliedds are sheltering

where a

au iae, ljuor from nceé [ like a

and no tax, nodeliverv costs
chug nght up to the still

DIACKIShH

LCIRN LELAHOTCE

Customers in boats

Al nel ".!-'-| I O P -Iil',_
siands thiat emerge in
Lhe dry season. They sift the sand in wooden
e

i
N ]
| | |
lttle bl |||-

-.|||l| [FOm Oone af Lhne

wind add mercury, which forms wiggl
'hese are squeezed in pleces of

leaving dry bal

cotio = the size of a

fingernall, What's been going on here:
['he mercury has latched onto tim

grolel




karat gold. Unavery good day 4 Worman can
ake 600 kip, zold from the Mekong

o wonder things look good at the village
of Pak-0Ou, at the mouth of the O River
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from Siam, as Thatland was
turned for help to a small French mission
Prance, alrearts
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south of Pakxe the placid Mekong widens
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cattle comes racingdown the bank; all drink
and trudge up again. A ferry made up of old
U. S, Army pontoons brings a truckiul of
witer bulfalo

In the forest over there, savsthe boatman,
you can hunt good things to eat: deer, wild
pig, pyvthon. MNot far to the southeast1s Pha
pho village, notable for beingin the elephant
business. A dozen men may be away for a
month to snatch a couple of little ones away
from their mothers. When they are bigper
and trained to drag logs out of the forest,
they'll be worth a fortune. In Phapho nearly
évery family has one

We stop on the right bank to visit Wat
Phu, now 1n decay but still a marvel—the
gigantic water basin; two exquisite pavil-
ions; a T00-fToot-long stone starrway flanked
by flowering trees leading to the sanctu
aryv—all built by the Khmer kings who ruled
from Angkor 165 miles farther southwest
It's been said the Emerald Buddha en-
throned in Bangkok is merely a copy, that
the true Emerald Buddha is hidden away
here al Wat Phu,

ARTHER SoUTH we travel by road.
The Mekong widens Lo five miles as
water pushes past seemmgly endless
outcroppings of rocks—the 4,000 15
lands, as a Lao song hasit. They make fora
plethora of rapids. Close to the Kampu-
chean border, near the Khonephapheng wa-
terfall, a new lookout pavilion offers a view
of seven waterfalls—and there it 5, on a tiny
island amid the foam and sprav, the obhject
af my southern trip: the magic manikhot
tree! It's not much to look at—spindly, al
most leafless. But it looms [arge in the Lao
imagination. A monkey eating s frui
would turn into & man. 1 8 man-ate it, who
knows? It's said no human will ever reach it,

the water is too swift

In late afternoon a dozen birds come and
sit on g branch, then more and more, a hun-
dréd are silhouetted in the dusk.

It's a4 burmpy ride, six hours by night, back
to Pakxe in a Soviet jeep. In the forest the
villages are dark, but at one, a district head
quarters, a couple of kerosene lamps burn.
People are bringing contributions—ten kip
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A time-honored pastime, shooting down (nsects requires fierce concentration
(right). On g once thriving business street in the heart of Vientiorie (abowe) a

game of netless bodminton wnfolds against a bachdrop of shuttered storefronis
sad reminders of the moany frodessmen wiio have left the country
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and two bowls of rice per family. For a festi

val? No The Lao call it sam
mana. It's political education, and everyone
must go, regularly, from ministerson down
Can ] go? Certainly not

l'oo bad, but then 've already had a whifi
f the current political vocabulary, {rom
nublished party pronouncements: “Enthu
asticaily support the special relationship
| fratermal  Vietnam!" “Be
against the potikan, the reactionaries in col-
lusion with the U, 5. neocolonialists and im
perialists, and the hegemonist
the Chinesel." Those patikan, 1 learn, still
hold up a bus, or blow up a bridge, or am
bush an ofticial now and then

And, cometothinkofit, | have had anun
solicited private lecture on Lan socialism, or
That was
after my arrival in Pakxe, when |
madle a side trip to Pakxong, on the Bolo-
I'here Lao Theung minorities

g conferencs

with vigilant

s |meaning

sanekAom nyvom . the good soClety

thorth
viens Plateay

all

make up & majority—the Loven and Nha
Heun, the Sapuan, Kasseng, Uh

The chairman of the Pakxong city
miittee told me he'd _';r|i1'||_-|1 the Pathet Lao 38
vears ago and could remember when his
inder the French. They
were forced to work on roads,
to pay taxes when they were so poor that
one's shirt would weigh kilos, meaning it
was so heavily patched. Now, he said, life is
improving under the farsighted LPRP and
its three revolutions: radicate iiiteracy!
Eliminate private trade, create coopera
tives! Introduce modern techniques, pro
duce more! Here that means more coffee, for

EXPOTL L0 500

CLEITE =

people were coolie:
he said. and

ist countries

Pakxong, lving close to the wartime Hi
Chi Minh Trail-—the North
supply line through Laos to south Vietnam
flattened by U. S
bombs: even today 1 see only one masonry

building, a new villa for East German coffes

Vietnamese

CITRELEY, MR d 19 —Tne

National Creagra Dy June 198




From around the world come gfts of clothes and checks for relatives back home
At Vientiane's main post office young Hmong men (below) gather to claim their
paclages, whtle customs offictals search for controband, Goods flow both wavs,

traditional embrofdery and fenelry

such as adorn a Hmong girl (left)—ifetch

high prices overseas. Almost a third of Loos's 300,000 Hmong have escaped since

1975, Many of them fought in the CIA's

experis. I azsked, how's coffee production?

It's up, said the chairman——1,900 tons in
1980, this season4,600] 50 farit's 40 percent
private, but next season it'll all be coopera
tives, That's the plan. "0 course, we don'f
iorce anvone; we educate, we tell people
what's good and what's bad. "

Later 1 heard that in fact coffee produc-
tion is down; the rerman coffee experts are
teanng their hair. People tell them wves,
they'll plant more, the right way—but then
thev don’t

At a farewell dinner i Pakxe a toap pro
vincial committeeman also keeps invoking
the party as he reminisces about the bad old
days when U. 5. planesdropped two million
tons of bombs on Laos (more than the U, 5,
dropped in all of Waorld War 1I). He'd spent
those vears at Pathet Lao headguarters in
the limestone caves at Vieng Sali, in the far
northeéast. I'd heard about life in those
caves—saife from bombing but noisy, cold,

Laos Today

ret war in Laos.

n

stuffy, never enough to eat. Provisions were
a problem, the committeeman savs—how
could our people raise food when they had

to hider

“But under the clever leadership of the
party, we
comeand where. 30 where they came by day
we'd work at night, and where thev came at
night we'd work in the morning. Where the
planes could see smoke, or clothes drving,
thev'd drop bombs. S0 we lit fires and hung

knew when the planes would

out clothes in far-off places

He laughs and tells the storvabout a farm-
er who wanted a fishpond. 5o he built a {lim-
sy little hut and lit &8 fire in it &t night. Sure
enough, & plane came and made him a fish
pond. “This really happened, 1In Xiang-
khoang Province h

Today, bomb craters remain plentiful on
much of the Plain of Jars on the Xiang
khoang Plateau (pages 776-7), but a lot of
the explosives dropped here have left no
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Down came thousands of
containers, each releasing hundreds of Fist-
size bomblets flled with hundreds of steel

visible impact

peliets. Not all these little bombs went off, A
lot still e around in shallow dirt. Theywon't
explode if & farmer should step on themn. But
if he swings his long-handled hoe from hagh
overhead, as people here do—boom!

Thus belated casualties of the war still ar-
rive once in a while in Phonsavan, the new
provincial capital, at the hospital staffed by
doctors and nurses from the Mongolian Peop-
ple's Republic. Some of the wounds leave
ugly scars

I'm glad to hawve also met Americans

Laos Today

trying (o help. They're from the Mennonite
Central Committee in Akron, Pennsvlva-
nia, and have brought 1,200 shovels, rein
forced for cultivating the tough, dry soil
L'se one instead of a hard-hitting hoe, and it
won't set off any bomblets. The Mennonites
also supply wire and a generator so that
bomblets, once collected and put into 4 pit
with explosives, can be detonated electrical-
ly from a safe distance

Ounkers, from the American Friends See-
vice Committee in Philadelphia, brought
20,000 shovels. And to help reconstruct de-
stroved villages, they provided portable
sawmills, powered by little Volkswagen mo-
tors, no parts weighing more than 200
pounds. That's the sort of low technology
necded in Laos, a Quuaker savs. That and
lots of patience, Ona recent trip he logged 13
hours of project-related work, 165 hours of
travel, and 17.5 hours waiting for vehicles
and péople to show up

I THE AIRPORTS consultants come and
o, talking of economic develop-
ment. A hundred projects are on
the books, according 1o UNDP,
the United Nations Development Pro-
gramme., What potentiall What frustra-
nons! Australians, Cubans, Swedes, all
have tales ol Lao not carrving out what's
projected. But why should a family grow a
lot more rice, for example, when much of it
must be sold at the government's low pricer
And what vou getisn't cash but scrip—good
only in government stores where there'll he
few goods, or nothing vou really want. 5o
vou ratse just enough that your family won't
be hungry. (And indeed it seems that nobody
in Laosisstarving, A UNICEF man tells me
his countrywide surveys show no serious
malnutrtion; what he worries about 15 low
vaccination rates and high infant mortality,
due to poor hvgiene. )

Cuite a few Vietnamese advisers are said
ta be frustrated too, The census mentions
1,932 cooperatives, but few function as in-
tended. 1t's not just that management skills
aTe scarce, it's the attitude:

* A model farming cooperative has two brac-
tors and requests a third. To farm more
land? No, a visitor is told, to rent to neigh-
bors-who still depend on water bufialo.

e (Cloth merchants in Vientiane were told to

RE. 1Y




An enduring enigma, Nuge







Mongolian aid has brought a new, much
needed hospital (below) to a country
plaguead by maloria and high nfont
mortality. At a secondary school in
vientiane Iil"l'gil'.li'l a tegcher Drings ner

i i L
own children wath her to clias

form a trade 4'||-'_l|:||'T,'11_l_'l.'|_'-—l.'.'ll h merchant
musl put up a- certain amount 107 '|III_’-1=I~_J
cloth. Results: Two administrators obtain
an air conditioner and a car but no cloth
They ask for more mone)

In short, the Lao are laid back. That's
nothing new, But ;merw.-_r.ix am | hearing
this right?~—the Lao Commumst Party can
e 10

“Marxism-Leninism, in theory, cannot go
along with religious practices, butin fact the
1ip aims to adjust the doctring,
to accommaodate it to the reality ot Lao socl-
etv." That's what a senior government offi
cial savs, after telling me that there still are
15,000 Budd hist monks in Laos,

I'hen 1 get 2 whiff of relaxed candor from

the hichest level, thanks to an unusual set

party leaders

702

of circumstances. My picture-taking col-
leaeue, Seny Norasingh, was barn in Laos,

came Lo the United States 16 vear=s ago, and

s now an American. But he looks Lao and
managed Lo somehow tag _,I.|I.'|-'I'."_'_1-'.:Ir.':!'.fl'||-|llf'-
mil meeting of party brass with General
Secretary Kaysone Phomvihane,
movements are never announced in ad
vance, Seny not only obtained unusual pho

W IOse

tographs (page 780)—he also left his tape
recorder running, in plain sight, and so |
learned how the Lao leadéer sounds when he
lets his hair down

“The most important thing now is to listen
to the people, 1w understand whal thes
want, why they complain, And vou can’t do
that unless you get rnd of corruption, among

tl

e officials, among the cadres

Nationdl Lrecgraphic, fune (Y587




Allthis ngainst a backeround of tradition-
al Lao music drifting in through a window

EHIND THE PRESENT-DAY REALITY
in Lacs lies the memory of postwar
problems yuniike those elsewhere in
newly Communist Indochina. Not

overpopulation and unemployvment, as in
Vietnam. Not bloodthirsty fanatics going
berserk, as m kRampuchea. The Lao Peo
ple’s Democratic Republic hns 1ts own chro-
noloey of carly troubles

1975-76: New regime stresses reconcilia
ton, but students, officers, merchants {lee
1ax on rice, rains poor, farmers anhappy
1977: Drought. Farmers unhappier, somt
flee, some join resistance. Government ap
peals for more Vietnamese troo

ba

JI_I'JI""' ‘Il'lllll'lI

1g78-76: Toomuch ramn, then floods. Resis-
tance pockets persist. Radicalization—igov-
trnment seeks 1o lorce "cooperabivization.™
“till more farmers leave

1980: Higgest exodus yvet. Resistance fades
some old-regime  civil reledsed
lrom recducation camps, get jobs in minis-

tries. =ome beralization

SEFVATNLS,

i turning point
Most observers tend to agree that many
things have eased. People still leave sur
replitiousty, but nol o many now that it's
harder to go from the refugee camps in Thai-
land to the U. 5. or Canada, 1o Australia
or France. Chances are the daily plane to
Jangkok will have an old couple aboard , off
to visit thewr new grandchilec
iway; they have passports, they'll be back
| henthere are Laos swidelynoted efforts,

ren half a world




despite all the rhetoric, to improve relations
China and with the United States,
whose embassy in Vientiane never
How far Laos can go in that direction would
seem to depend on the sufferance of Viet
nam. Under a treaty of mutual [rendsnhip
And cooperatlion Vietnamese
soldiers remain stationéd here

with

closed

zome 50, DOl

HAT'S MOST REMARKAHBLE 1O
me is the continuing ability of
the Lao to make the hest of

whatever is presented Lo them
1 hi l.'-'-ll_" 2 '|-'|'"-'-"|':-l| retations
Vientigne - a family will have a
relative gabroad who n bt
and, for balance, at least one son in the mih
tary, serving the state; also a friend who can
get another son a government job—not nec-
essarily very high, but where he can do hittle

To et alangin
I |,||_'-l. (1Rvs

sl MOney

favors for people so they'll do little favors fol
vou, Perhaps ;.'--u have a connection to
omeone really | the party or the gov
ernment, someone Lu'.-;r-.-r'!-.'ll in your wel
fare becausze one of vour daughters married
one of his sons, or bécause your grandpar-
ents were friendly with his. Then vou may
become par of an influential group whose
members look out for each other's interests
and can expect big lavors
make big money and
In short, the new ways are the old ways
And where are the best parties these days?
In the courtvard at the Ministry of Industry
savs A well-connected foreigner. INsco mu
gic! I He thinks there'l]l be a
pood one next week at the central bank
“ould there be a switch back to a harder
ine, ta tough collectivization? It seems un
likely right now, but it's possible
What of the future of Laos itself?
foreign observers beheve

buy houses, cars, gold
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Purifying waters cleansg the spirits of
rroies and laymen ceirtig April’s JoVous
n) "'jl celebrotions in Luang Probong.

Sticky tapioca, luridly dyved, also flies

-6 the normally reticent

||:.II-|| [1, || Illll I-|-|

Lao exub 'l.":‘.'. weleome therr new year

&1
[Che Communist regime reluctantiy
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Lthal even
Revolutionary Party

the old Indochinese

Communi IP.'.:“.j'jllI.J]ul';'] by H--f hi Minh
in 1930 and ostensibly dissolved in 1351
What if one day it w €re oper Uy reconstitut-
Then Laos, with Kampuchea, might
find itself part of some new Indochinese con
federation ruled from Hanoi as the 15 repub-
lics of the Soviet Union are ruled from
Mposcow. But most obzervers foresee no
turn—rather that Vietnam will
continue to dominate Laos as the U.S. 5. R
dominates the Commumst states of Eastern
ll'-'..IH"'
Early morning. a street in Vientiane, A
duck, a goat, a Soviet couple. I'm told that
housewives complain in the markel, those
insatiable Soviets aredriving up the price ol
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bananas. We pass a weathered stupa, a
monument surmounted by a spire, or thal
(pronounced tatl—supposedly containing a
relic of the Buddha. There are a lot of these
11 L..'il.l:'.

In a few hours I'll be on the Bangkok
plane, headed home. Now 1 pause for the
last tme before & new-style Lao stupa. It's
gleaming white, and the spire of this ong—
honoring the dead of the Lao revolution—is

topped with a Soviet-style live-pointed star

I'hat’s something to think about. According
to the Greal Seviee Encyelopedia, such a

star symbolizes the ultimale triumph of the
idens of communism on five continents
Not far away, near That Luanp—the

Roval That, the most revered in all Laos—a
dozen women, kneeling, put handfuls of
sticky rice into the bowls of passing monks.
The women rise to go home, but three of
them approach the wall encircling That
Luang and stick on it little |1|_||1:['~_- of rice
That's for g powerful spirit believed to dwell
in there, the spant of King samzentha, who
ricled n the 15th century

o me, this is symbolic too, and also
something to think about. Twentv-five
IO E-.Hl Ii'II_'i_-i:':.

& of the peo

vears from now will trac
still hold sway over the minc
||i:' herer

| probably wan't be back to find out, but ]

hope <0, D
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INTERNATIONAL PEACE PARK
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states, border-spanning Waterton-Glacier inspires I W)

cooperation, from raining jor canyvon rescue to the Photographs by

uneasy alliance between man and nature. LOWELL GEORGIA
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Sharinga
MountainWilderness

S BLACKFEET DA B S e ATION Set aside separately in 1895 and 1910, the Canadian and
Hary oy, U. S. parks were joined in 1932 after a grass-roots effort led by Rotary
N International in Montana and Alberta. Each government administers

% the park on its side of the border, although jurisdictions freely
overlap to manage wildlife, emergencies, or other activities.

The nations have also cooperated to keep Waterton-Glacier largely
% pristine; 93 percent of its million acres lies undisturbed by man.
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WILDLIFE, WATER QUALITY, silence, and scenic vising
are among the resources thal are affected by
axternal prassures on the park.

Existing Froposed

Logaing A Amussment parwatse side
Diligas wall ¢ Conl ming

Seismic Diasting 0 Dilfgas wel

Gnzzly toar hunbing A Foad

Scanic halicoptes flight

Livestock trespassing

Wildiife poaching

ACCESS road

Surmemar homes subdivision

e

EaDETF IS RS

M-‘Jﬂlﬂl TN NEW SNOW._ the rﬁ'.r.-_'
loofeout or the summit of Glacier
National Park’s Swiftcurrent Mountain
pccupies a perch s precarious as it (s
beautiful. Hundred-mile-an-hour winds
make it necessary to anchor the budlding
with bolrs and steel cables.

Both parks have been designated by
UNESCO as biosphere reserves, to pre-
serve genetic diversity and study contoct
between the parks and their neighbors
More thon 50 activities threaten the
perimeter (abowve), from seismic blosts
and drilling for gas to a plonned amuse-
ment park and water slide.







AVE FOR THE RHYTHMIC plunk-
plunking of the ski poles in the
snow, keepingtimeforthe swishing
miugic of the skis, thére had been
no other sound. Bul now we were
hearing piano-like notes of tinkling
waler; aneariy April sun was veleasing a few
splashing phrases of melody through spring-
time apenings in the ice of the river.

By June the orchestrabion would be vasthy
different, Here would reverberate the hass-
viol rumble of rapids, the saxophone screech
of oarlock= on giant rubber rafts, the trum
pet shouts and cheers of eastern vacationers
jammed aboard for their first white-water
ride down & western river

Waterton-Crlacier International Peace
Park, the only such park in the world, would
he performing its summer concert: acacoph-
anous medley of two mitlion visitors, back-
i:;-:-II'J.l.-l.I!. 'I.'l::l"-fl ;'I:'l"-.':lin"-:| |||||||':' -'.hr' |,|.|,L-._,'|':| (il
nature, a comphcated symphony sounding

across a million-acre wilderness in the U, S
and Canadian Rocky Mountains

| he summer notse will be accented this
meetings, speeches, and celebra-
tions from Canada Day, July 1, through In
dependence Day, July 4. Like
scores of other places along the border from
the Atlantic to the Pacific, Canadians and
Americans will be inadpurating their first
annual United States-Canada Davs of Peace
and Pniendship
al relationship in the world. It all began here
at the peace park

For us, however, all sounds were muted
that April day on the snow-hlanketed North
Fork of the Flathead River. Here at the
park’s western edage, we had stopped skiing
o look and histen, Char thoughts were of ani-
mal tracks. We had been observing them for
miles: deep wallows where moose had strug-

VEeRr oy

Crowos: af

the anly such internation-

gled through the snow,; covole footprints
patterned in skittering circles on the surface
following the trails of mice or squirrels; the
seclate hoof marks of deer and elk, some
;|

One, some In Congrégation

And now, along the river's bank and in
hounding pursuit of a fleeing deer, ran the
splayed footprints of a giant timber woll
Both sets of tracks, barely 30 minutes ald,
disappeared into & long channel of open wa-
ter—with no indication which animal had

won the watery race of life or death

H"r].’-l'h'l-'ri {rigeier! Prids {1f i II'||I|J'.'|"'.'.|'::

The wolf track itself was a kind of mir
acle. For decades the timber wolf had been
extinct in the western U. 5. Only recently
nave a few drifted back into Glacier Nation:
al Park from across the Canadian border
maybe 20 in all

Ot beyond that unfimished story in the
snow stretched a panorama of white-frosted
torest and foothills; then mountains, japeed
and glistening, a saw-toothed wall of winter
white against blue sky. Even though there
wis 4 murmuring of water at our feet, the
silence seemed complete

Spring-cleaning Crlacier's roads often
sty beyvond Memorial Dev—the date

that a park bulldozer, puuded by surveyor’s

stales, beging plowing an 80-foot snow-
drift to open Golng-to-the-Sun Road
through Logan Pass (facing page). The
rogad remains open n autumn (above)
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The man on skis next to me pushed back
his hat. *“This is what this park is all about:
wilderness, and the chance o experience
it." From here across the mountains to the
park's opposite boundary, he said, there
would be no other people. "Except maybe a

few little groups, alone and on skis, ltkeus,’

Here was a mountain wilderness enjoving
its winter rest from visitors—a wilderness of
same 60 Kinds of mammals; 250 bards, 1,400
plants, 200 lakes, and an extraordinary
geologic record—like a great open book—
reaching back millions of vears. The view
before us was the same the Indians knew be-
fore the coming of the white man, the same
glimpsed by early explorvers and fur traders

But Bob Haraden cautioned me: "1The
problem is how to keep itas it is. The park is
in good shape itself, the threat lies in the
deterioration of the lands around us, They
were also once wildernéss. Now there is log-
ring, mining, oil and gas exploration, roads,
buildings, people. We're afraid the park
could become an 1sland of wilderness sur-
rounded by a sea of development.”

Llespite his concerns, Bob's face and voice

b 1HL N

Packing a pet, Clare Spurgis (left) treks
through Glacier en route to Alaska from
his Michigan home. Officially his passen-
ger, even on a leash, s feling non grato in
the park’s backcountry,

Howard Snyvder of Alberta teaches
daughter Kisa the ways of Waterton
(right). "Noture reéserves hor reasures
for those who wall gufetly,™ says Snvder,
an author and mountainesr

were calm as snow, his hair as white. He
loves this place and comes back to it often
from hiz retirement home nearby. He'd been
superintendent of Glacier, the U. 5. portion
of the peace park

“For vears our rangers and the Canacdian
wardens of Waterton Lakes Nationa! Park
next door have been working together to
preserve this area,” he said. “And lots of
concerhed citizens in both countries too. We
feel it's impeortant. Canada and the U, 5. to-
gether will soon hold nearly 300 million peo-
ple—and it's getting harder to find places for
silence and beauty in our lives."

Bob pushed hiz hat forward, and the two
of us resumed sking into the great white,
silent Rockies

HEN THE PARKS opened for the
summer, | looked more closely
into Waterton-Glacier: its ani-
mals, plants, geology; the people
who protect and use it; the threats that seem
to gather like storm clouds in the distance.
Glacier Park was established by the U. 5.
Congress in 1910, Waterton by the Cana-
dian Parliament 15 vears earlier. In 1932,
at the urging of Rotary Internabonal, Con-
gress and Parliament joined the two as the
waorld's only international peace park, to
mark the historic end of border wars and to-
day's tradition of peace and friendship.
Though joined in symbolism for peace
and by the cooperation of their staffs and the
mightv work of nature that shaped them,
the parks are still administered separately.
"And separated,” Glacier's new superin-
tendent, Gil Lusk, told me wrvly, “by that
big bare slash cut through the forest along
the boundarv. We hope for a treaty to heal
that wound one day .’
Isolation is one secrel of the park’s suc-
cess: (rlacier (Continued on page 812)

National Geographic, June 1987
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(Continued from page 805) tucked into
northern Montana and Waterton into south-
ern Alberta. The long, cold winter is anoth-
er. Size also helps. Most summer tourists
simply accept the inaccessible mountains
thraough their car windows or cameras; only
a relative few go backpacking, Nor isit any
place for partving weekenders from big cit-
ies, as is Yosemite. Calgary i5 the only g
city nearby, and it has other national parks
much closer

Thus the peace park is a refuge for wild-
life: bighorn sheep, mountain goats, elk,
moose, black bears, white-tailed and mule
deer, beavers, otters, marmots, Ospreys,
ptarmigans, bald eagles. And of course, its
fabled grizzlies.

ODwer the yvears the guns of hunters and the
crush of people, towns, roads, and indus-
tries have made the park anisland of refuge
fora growing population of grizzlies. As the
number of park visitors has increased, and
the number of bear/people encounters, inju-
ries and deaths have gone up too.

MONG ALL THE WORLD'S EXPERTS oD
bears—on keeping black bears or
grizzlies from attacking or killing
people, on helping those injured—I

rate three the highest:

Max Winkler and Bob Frauson are both
genial giants, legends of their two parks.
Max, an open-faced, square-jawed Canadi-
an chief warden of the wilderness, stands six
feet four in stocking feet and weighs 220
poumnds, almost-as formidable as a bear on
hind feet. American ranger Frauson, with a
matching grin, equals Max in height, if a
few pounds lighter—a bulwark of mountain
expertise, Backcountry U. S, ranger Jerry
DieSanto is only about half their size, but as
wilderness-wise asalvnx. Amongthem they
have survived more than 60 vears here, and
any number of encounters with bears. All
three, recently retired, have built homes just
outside the park they love.

[ found myself camped with this trio one
night below Mount Cleveland, that broad-
shouldered, ice-cream-covered leviathan of
a mountain near the Canadian border, at
10,466 {eet the highest of the park. These
men had climbed, or helicoptered, or rap-
pelled on Cleveland and a dozen other peaks
to rescue lost hikers or climbers, or to carry

Bl

out people injured or killed in accidénts orin
battles with bears.

Max and Jerry have souvenir scars from
bear battles of their own. Waterton-Glacier
can be an unforgiving place. Two or three
people are mauled by bears in most vears,
{our fatally since 1977,

“To see a bear is what thousands come
for," Bob Frauzon said. “People are both cu-
rivus and scared, and looking for a ‘wilder-
ness experience.” When their hairisstanding
on end, they're really having it. But most of
them probably walk right past bears feeding
in the brush and never know it. Bears are
mainly timid and quiet, but they can get
very angry when their lives are disturbed or
their cubs threatened.

How to avoid danger? Well, never tempt
bearsinto acar or campsite or tent with fooad
or garbage. And alwayvs hang vouar food on a
high tree limb when vou're backpacking.

“Bevond that,” Jerry said, “there i no
perfect prevention. You can make noise if
vou want—Iladgh orsing or ring bells arclap
rocks together, whatever, Nobody knows
for sure what bears think about any of that,
Some peopie say yvou should lie down anad
play dead. I wouldn't. One thing for sure,
don't run. Don't run from any wild animal,
Trv to stand yvour ground. That's probably
what the bear will do, Maybe he'll decide to
leave before you faint,™

Max corroborated his colleagues’ wis-
dom: "No two bears are alike. Just like yvou
or me, thev're different, unpredictable, and
potentially dangerous. There's no foolproof
way to deal with bears."

Climbing a tree may not help either, Jerry
reminded us, A grizzly came up after him
and dragged him down, and they fought on
the ground. The grizz quit only when Jerry
swore at her and smashed her across the nose
with his backpack

To try to keep bear confrontations down,
rangers sometimes scare bears off the trails
with red-pepper spray or shotgun-propelled
firecrackers: Some have to be trapped and
moved or even, dangerous ones, shot, Usu-
ally rangers simply close the trails.

CLff Martinka, Glacier's chief scientist,
savszome people think bears should be ban-
ished. “But if we got rid of them, it wouldn't
change things that much,” he said. “In the
past century or so Americans have killed
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thousands and thousands of grizzlies, And if
we polished them off here, and at Yellow-
stone, thev wouldn't be extinet. There'd still
belots leftin Canada and Alaska. Evenso, [
think it's morally important for usto learnto
live with them

“We're just two species, bears and people,
vou know., And we people cause 4 million
times mare havoc than they do.  we fin-
ished them off here, the loss would be more
purs than theirs, We need to tryv to share this
small, peaceable domain of the grizzlies. bEs-
pecially since it's a peace park."

LACIER PARK Was nol
named for the 50 ar
s0 remnants of gla-
ciers that lie isolated

intoday’'s high country, maost
af them small and not much
more than snowfields, The
name commemorates the
vast oceans and rivers of ice
that, aver a million vears in
the Pleistocene epoch, chis-
eled the park's knife-edged
peaksand rdpes, carved ot
its glacial cirques, and left
behind its lakes and its
hanging valleys

The stary of the park goes
back further. Maore than a
hillion wvears today's
mountains started &8 sedi-
ments deposited In an an-
clent sea.  Slowly  they
hardened into rock. Some
65 million vears ago pres
sures building up within the
eirth’s erust caused the rocks to warp, fald,
break. A gigantic 300-mile slab of sedimen-
tary rock, pushing its way eastward, slowly
rose up over the top of rocks a billion vears
vounger. Finally the great Ice Age glaciers
bégan their carving, creating these spectac-
ular Rockies.

To visit the second largest of today's gla
ciers, Lnnnell, 1 joined & July contingent
of tourists for 11 miles of hot, high nature
hike. Heside the trail rose the most dramatic
of the park's wildflowers, bear grass, its
white putfball blossoms g enough to serve
as pom-poms. Behind them rose the Gar-
den Wall, the jagged Continental Divide,

AL,

Waterton-Glacier: Pride of Two Nations

ancient rocks, their past written in stratifi-
cation lines and differing pastel hues,

Un a glacial moraine now covered by
griss, weate our brown-bag lunches and lis-
lened to Bob achuster, an Uregon high-
sthool science teacher and for 20 summers a
Park Service leader of nature hikes

YA century ago,” Bob said, “when explor-
er George Grinnell discovered this glacier, it
was twiceas large, COur climate has warmed
since then; today the glacier is hardly half a
squuare mile. If climate patterns continue, it
will disappear, as thosze old lce Age glaciers

Blizzard-proof since 1914, the combination grocery store

and post office at Polebridge, Montana {winter population 15§,
wias recently naomed g notional historic sirte. “The store (s
real powerful encity," sayvs awner Koren Feather, It's also the
only thing open within 30 miles.

did." Heb went on to talk about George
Lrrinnell, one of the first to propose that this
arep be made a national park. Grinnell real-
ized that rain falling on Triple-Divide Peak
flowed to the Pacific Ocean, the Gulf of
Mexico, and Hudson Bav—and was the first
to call CGrlacter the “dérown of the continent.”

I'd eaten my sandwich with a little old
tourist in tennis shoes and learned more of
what Cliff Martinka meant about people’s
relationships with wilderness and animals
Leorge Viliani of Los Angeles was one of
several senior citizens among us, but 1 was
startled to hear thes hird-striding and happy
athlete coniess to being 52
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“What's vour advice for staving voung*’

"“Well, the first thing,"” George replied, “is
stay interested! The second 15 keep going
ODitherwise vou could wind up dving by inch-
¢< in a rocking chair. I've been hiking here
for 50 vears. ™

Usuplly, he said, he carmies a motion
picture camera gnd tripod. “But the huckle-
berries aren’t quite ripe vet, so the bears
aren't out where I can shoot "em. I'll have to
stick around a couple more weeks.

Bears or no bears, George had
enjaved the hike. Now at the end of the day
saving good-bye, he declared, "This has
been the most inleresting day of my life "

He probably thinks thal about most
ays,” Bob said. “But he made my day. It's
e older tourists, yvou know, the ones who
keep coming back, who seem to appreciate
the park the most.”
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NOE LONG AGO 1 had climbed a ridge

of the Rockies here with Wavne and

Mae Luginbuhl of Medway, Ohio.

Now ., adozen vears later, we met for

. reunion, to hike spectacular Prarmigan

the Belly River lake country, St

photographing wildflowers, the Luginbuhls

had spent 14 consecutive July vacations ik

ing these trails. It would take a long time to
do all 8330 miles of them

Wavne and Mae introduced me to Bill

Wanser, head of the Glacier Dldtmers club

Rill had grown up here. His dad had run

i : b i
strings of packhorsez back in the halcyon

PASS INLO

day= of the "dude business.

Siaty vears ago trainloads of society East
erners and even European rovalty were
lured here along the rails of the Great North-
ern Railway. It was the ulbimate sumimer
vacation for the “"beautiful people™ of the
Roaring Twenties. First, & week on the
plush cushions of Pu
destination the newly opened, glorious
West. Then more weeks on horseback,
camping under the stars, dining on fne En

Iman sleepers, Lhedr

glish china, dreaming under pressed sheets
in snug tents with wooden floors; then Iluxu-
riating even more grandly when they
reached, n turn, Greal Morthern's three
:||._;|'_'|!|||'| it |.l"'-|.' rl-ll'lﬂ I”I"I-:'.'!"

All three remain. I spent a night at the
Prince of Wales, on the Canuadian sicde of the

e hotel stands in gingerbread Swiss

piark. T

|
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Wilderness road
torecovery

LIYS WHO SHOW UR at the Wilderness
Treatment Center in Morton, Mon-
tand, are ot exactly Doy ocotts, Most
tre cify Fids up to Chelr necRs n arug of

aleohol abuse. " Some have never cven
span snow,” says director fohn Breleh
(abowe, at left). Yet the final leg of his
60-day, Alcoholics Anonymous-styli
tregtment program (5 a 16- to 21-day
expedition deep into Glacter bachkcountry
Wost are scared to death at the prospect
of climbing @ major peak, crossing
freezing rivers, and camping in grizzly
country, says Brekke. Bolstered by spus
of-the-moment group therapy (dbowe
right), patients slowly regain thetr self-
eAlam

scott W, of Kiversude, Caltfornia
(right), savs lis feet ached for two Waels
after the program, but he "can't find
Tilgik: J.':I"l.:'-.r EFLoE N Tto descy .:E"'.' Ehe dr o-
free [tfe he now enjoys, With @ SLUCCESS
mte over 50 percent, Brekhe observes
thist “for these kids, wilderness £ a lo

more therapeutic than a hesprtal room. '







Speaking with one voice for conserva-
ton, Andy Russell and son Charife
(below) heep an eye on developmaint
around Waterton. Andy is.an outspoken
author who doesn't mind "pulling
whiskers once in a while.” Charlie
(facing page, in ks wlbraaght) presses
for tndustry s copperation n putting
huffer zones between the park and

neighbors like a Shell natural-gas

pracessing plant

majesty on an exposed hilltop, assaulted by
the wind. It whistled through my bedroom
("'We don't count it & really windy night till
WE BEEL '..*.=||LItLL.L11].=- on the '-ﬂi|l".*-'.II the U anadi
an chambermaid told me, )

Butthe hotel offers one of the most memo-
rahlevistasin North America—the tength ol
Waterton Lake, framed into lavender infin-
ity by successively receding castles of the
Rockies. It was worth the bedroom breeze.

In the 1930 came new gravel mountamn
roads, and packtrains began giving way o
fire-engne-red, canvas-topped sight-seeing
limousines. They still look as they did 50
vears ago—still carrving cargoes of hotel
tourists, still chauffeured by white-shirted
college boyvs who know where to stop for the
best photographs and where to expect wild
animals for viewing through binocutars

The greatest change, however, came 1n
1933 after an army of men with picks, shov:
¢ls, dvnamite, and a few machines had
hacked acrass the Rockies one of the world's
most daring highways. Up and down 30
miles of twists and turns, 1t crosses Logan

A16

Pass in Glacier Park at 6,664 feet. Some
vears BO-fool snowdrifts defeat the snow-
plows until mid-June, It is named Going-to-
the-Sun Road: Near its summit, one legend
tlls. & myvthic Indian ascended Lo a moun
tain peak, there to join the sun in etermty
Ranger Jerry Bell had patrolled this road
“Some drvers freeze at the
wheel up here,” he told me. “And some pas-
get hysterical, 1 stopped one guy
driving on the wrong side of
the road. He said his wile
screamed every time he got
near the outside edpe.”
“What did you do#"
“Well, 1 told the lady that
I'd driven this road & thou
sand times and knew every
inch of it
with me quite happily, even
enjoved the scenery. | think
some wives just hke some-

for 27 yvears

sPngers

She climbed in

else driving besides
their hushands, "

ILLIONS of photo-
graphs have been
taken from dozens
I'IE. [TAUMALIC [T

outs on the dupway over Logan Pass, but
comparatively few {rom the trail over Gun-
sight Pass—it's a day's hike to get there
Near the top, rooted in the gray rock from
which master masons erected it, stands
sperry Chalet, a Swiss-stvle aerie with ac-
commodations for 50 overnight guests,

Here [ found a staff of college pirls content
lo remain atop a mountain for a summer
"“We have to agree not to go down to civiliza-
tion,” one said, “And we haven't missed it
Bovz aren't allowed to work here, and we
haven't missed them either.” Cyndi Hil-
vard, a university student from Plenty-
wood, Montana, told me that she spent her
time watching animals—squirrels,
mountain marmots—Ilearning to
mimic their sounds. She spoke of walking
alone, lookingout on the mountamns, “trving
to fix it all in my memory, record 1t on my
soul.” Cyndi said she wanted to come back
next vear too. “If Kay will bave me."

Kay Luding looked at me through rimless
glasses and grinned. Uhrnistened hathleen,
this 72-vear-old miniature in white hair

||4l1]:'.

spare

'___"II;I.[‘:--
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Never out of style, the Prince of Wales
Hotel on Waterton Lake was butlt by

the Grear Northern Railway in the early

1 9605 to attract tourists (o the park
Weather hos always been a favorite topic
among guests; southerly chinook winds
have been known to pound hotel windows
with water from the lake.

standing barely five feet tall, is scarcely the
image of a mountaineer climbing up to Sper-
rv for 33 summers, to open the chalet by the
first of July. "Last year I made the trip on
snowshoes, in October,” she said, "I'd for-
gotten to empty out the septic tank!”

Why are no bovs allowed?

“They used to swarm up here like bees
making honey,” she said. “Nothing but
trouble. T just decided girls could get along
better without boys.™

Long agd, when the tratl-niding caravans
came to an end; Sperry and its sister chalet,
Granite Park, ten miles distant near Swift-
current Pass, closed. Eventually the Great
MNorthern sold them to the U, 5. governmenl
for adollareach. *My husband and Icame to
reopen them. We needed the jobs; our kids
needed food. Thev all worked up here, And
we put 'em all through college with the pro-
ceeds. Me too. 1 went back to get a degree
myself. My husband's gone; my son now
helps run both chalets. It's been a way of life,
a-pood way of life.”

Kay roze from our midafternoon coffes
and began to bustle about: Fifty hungry,
trail-weary hikers would soon be arriving

HaT ROLE, 1 wondered, could an
international peace park play in
the broader world? The gquestion
ran through my head one August
morning as 17 of us crawled out of sleeping
bags into a world of rain, hail, snow. Un-
der a storm-whipped rain flv, Bob Haraden
and Waterton Superintendent Bernie Lieff
struggled to produce hot coffee and eges
We later called this the first annual
Waterton-Glacier International Peace Hike
—Canadians and Yanks, backpacking from
the U. 8. to Canada. The group included
members of Congress and Parliament, busi-
nessmen, concerned citizens. The purpose
wastomake friendsand to talk about how to
extend that vision of Rotary International

318

For 54 vears Rotarians {rom Montana and
western Canada have met at the park to
commemorate the vears of peace between
Canadaand the U. S, since the Warof 1812

Our second-night campground was to be
Fifty Mountain, deep m the backcountry.
Bob Frauson called on his radio for weather
forecasts. The reply: more of the same, and
worse. Only Frauson, veteran of a hundred
mountain rescues and one particularly peril-
ous one from Fifty Mountain, could have is-
sued a recommendation to retreat without
e barrassment

4“1 wouldn't want to be trving to rescue all
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of us from there.” he spid with o erin
(Jur retreat, sloshine down off th

s 1 UM, LU

-
| I'!| INLO & relreal In an
other sense, Al of us mtehed our sleeping
ibin anel ring firs

held a 24-hour powwow punciuated by
dried food
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to spread the concept across the continent

Hoth national governments, as well as
governors of states and premiers of prov-
inces and mayors of cities, became involved
The U, 5. Senate and House voted Lo create
the annual United States-Canada Days ot
Peare and Friendship—July 2 and 3. They
will be inaugurated this vear from coast to
coast pcross both countries. ALl Walerton-
Glacier, Rotary Internantional’s president,
Charles Keller, will join William P. Mott,
Ir. . and James Collinson, the directars of the
National Park Service and Parks Canada,
for speeches, ceremonies, and interpretative
talks by local environmental experts.

Speeches, banguets, and marching bands
will be only the beginning. New internation-
il exchange programs are planned among
cities and towns, schools and universities,
service clubs, and business and professional
organizations, all aimed at improving 1. 5.
Canadian understanding and friendship

“The U, 5.-Canadn Days,”" superinien-
dent Bernie Lieff points out, "are something
all of uscan take part in, You can just get on
the phone and set up your own exchange
program, for vour own city or school or
church orclub—your own ha=eball or soccer
or hockey team, vour own trock band or
dance group. Or, just get in vour car and
cross the border and make {riends,”

“After all,” Superintendent (Gil Lusk
siys, “we share the same continent. We
fought over it, but now we have the same
hopes and needs. If the U, 5 and Canada
cannot hecome a world example of peace
and friendship, what hope is there for any
other two couantries anvwhere "

OW IT WAS TIME to look at the threats
facing this international park, things
that might diminish its natural ma)-
esty, Two men came to mind, Both
symbolize the freedom and beauty of the
West; both share the same last name.

A statue of diminutive Charles Russell,
the famous frontier artist, standsinthe U. S
Capitol in Washington, D). C. Representing
Montana, it is the only statue of an artis
among many of statesmen and politicians
Russell died in 1926, but hiz log cabin still
stands, empty, beside Lake McDonald,
There vou can se¢ the line drawings of ani-
mals that he scratched into the fireplace

820

Close encounters of the hair-roising kind
gre (rievitaoble where hikers shore trails
with some 200 grizzly bears. Tree climb
iril!':: LS TR0 _[|"I|;1 ||;|'I-."|'I-I'l__|'; il _I_..I’I'I::!_ﬁl DO i"il'l”]I'I'!.'
up, digping its five-inch claws into tha

bark (abowve). " Six of our [gat seven bear
injuries howve been people tryng to climb
trees,” Savs a ranger

And vou can recall his words: "In spite ol
pasaline, the biggest part of the Rocky
Mountains belongs 1o God."” Fortunately,
that 15 still so.

The other Russell 1s Andy, a Canadian,
guite alive, formidable, an author, photog
rapher, and environmentalist, a self-
appointed protector of the peace park. He
works to keep the magic of the West intact
for all time. Andy's cabin perches on an
overlook of Waterlon, Hawk's Nest, he calls
it. Andy is a mountain crag of aman, a one-
time hunting guide, with flashing eves, ea-
gle's nose, and cheéeekbones nsing ke twin
peaks from a valleyved face of 71 summers

He 15 also the father of four sons who
march in his footsteps, as scientists or wild-
life experts dedicated to the preservation ol
the wilderness they were born into. Al four
sons were at Hawk's Nest that day to discuss
citizen efforts to support the park

Andy spoke of degradation of the neigh-
borhood, threatening the park iself: “Right
near Waterton's boundary with British Co-
lumbia, in what used to be prime wilderness
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xR :
and ammal habitat, loggers have clear-eut
ta within two miles of the park. down to the
edge of the creeks. That causes eroston. Of
course, it's a visual disaster, too. "

British Columbia foresters say they were
only salvaging timber killed by the moun-
tain pine beetle, and claim they practiced
the best canservation possible.

Other potential assaults on the environ
ment cause Andy's eéves (o flash fire: Jus
north of Waterton, Shell Canada Ltd. has
been drilling for and refining natural gas for
vears, Un two occasions escaping hydrogen
stilfide has forced evacuation of Twin Butte
And once there was talk of posting signs in-
side the park warning of possible poison gas
shell Canada and park officials, however,
now work closelv to minimize the threat

Nobody knows whether the area will be-
come a major target (or ol companies. “ Bt
if thevdo find ng pas oroil.” Andy savs, “we
could see Waterton-Glacier surrounded ba
roads and ol rigs, a visual slum.”

“All we citizens can do about develop-
ment outside the park,” Andy's son Charlie

Warerton-Celacier. Pride of Two Nations
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said, “is to ralse the alarms and lobby
against degradation.” Charlic and others,
together with both park admimstrations,
are also struggling to stop such things as the
building of a water slide and amusement
park just outside the gateway to Waterton
“Imagine that," he said, “a carnival atmo
sphere at the front entrance to one of the
most undefliled pieces of scenerv in all of
North America!™

Another natural resource in the region,
coal, has tnggered a nettlesome Internation-
al dispute. In British Columbia, just north
of Glacier, a proposed huge open-pit coal
mine, and a new town to house hundreds of
workers, brought on a smoldering, ten-yvear
environmental strupele

The complex would mit on Canadian
headwaters flowing down Glacier's bound-
aryinto Montana's Flathead River, Canadi-
ans have joined thousands of Montanans in
the fight. “There's just no way,” one irate
Montanan told me outside a hearing room in
Kalispellone day, “to mine that coal without
sending all kinds of chemical pollution down

Bl




the river and right into Flathead Lake, the
biggest natural lake in Montana. "

Whether or not there is a way to mine the
coal safely is one question before the U.5.-
Canadian International Joint Commission,
a treatyv agency dealing with cross-horder
environmental disputes.

Economics have intervened to give the
conservationists a helping hand. Coal and
oil and timber have been ina slump. But de-
mand will prabably soar again. By the time
the coal showdown occurs; the joint com-
mission will have issued itz report. But
more important for the future, the two parks
have become part of the Mun and the Bio-
sphere program, an initiative sponsored by
UNESCO to monitor the effect of man on
areas like Waterton-Glacier.

“We're trving to bring evervone into a sys-
tem of careful planning, development, and
protection,” Glacier's assistant superinten-
dent, Alan O'Neill, told me, “And the Forest
Service, on our western flank, is our prima-
ry partner.”

Flathead National Forest chief Ed Bran-
non corraborated that: “What we want 15 to
gel government agencies, citizens, and in-
dustry into a genuine good-neighbor rela-
tionship, to ensure that this park continues
to be an international jewel. I think Alan
and Bob Haraden and Gil Lusk and Bernie
Lieff have been showing the way for the wil-
derness areas of pur continent, ™

HE BLACKFEET INDIANS who occupy

the park's eastern boundary are

caught in a quandary. They love the

mountains and forests their ancestors
roamed, but they need jobs, money. “Our
people are hurting,” Ron Crossguns, a res-
ervafion official, told me. “"We have high
unemplovment and virtually no industry
We've got people and lives invalved. 1f we
strike oil, we'll pump it!"

Other Blackfeet strongly disagree. To
them the park is sacred ground, and they
would hate to see roads and wells damaging
the environment.

“1 have to hope that the environment
wins,” Doug Chadwick said one sunny af-
ternoon as he poured me a glass of wine ata
picnic table. Doug’s a writer, a biologist,
and & lover of Rocky Mountain wildlife, He
studies the animals literally from his front
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First signs of spring in the park are the
return of the varied thrush, usually in

Muarch, ond snowmelt swelling lower
clevation streams such ag McDonald
Creeh. For those attuned to the lessons
of Watrerton-Glacier, every selson 15 a
reminder of the ideals that inspired the
creation of the pedcs paric.

door—his cabin is just across the river from
the park, on the North Fork of the Flathead.

“A few vears ago I was more fearful,”
Doug said. “"Rampant logging. Even the
possibility of a crash development of condo-
miniums in this little stretch of private
homesteads between the forest and the park.

“But there's a new tone. People are talk-
ing and listening more. And now there'salso
the prospect that UNESCO will declare the
two parks a world heritage site. That would
make them international treasures, protect-
ed by treaty. It would greatly strengthen the
cause of conservation,”

Bob Haraden joined us at the table. He
was touching base with old Glacier neigh-
bors. A doe and a fawn went wandering
down toward the river.

“The park truly depends on the lands
around it.," Doug said. “Bear and deer and
elk migrate in and out of the park past our
houses here, sometimes right past our win-
dows. At night we can listen to the wolves
howl. You can't hear that any other place in
the American West. ™

“Doug is right,” Bob smid. "There are
things you can experience here that you can-
not experience anvwhere else, This is a spe-
¢izl wilderness. But it cannot survive unless
these neighboring lands survive.”

Bob looked across at the Rockies, the
same spectacular view we had frst wit-
nessed together on skis. Then it was a frost-
ed foreground rising to a jagged breadknife
of ice. Now a feathered blanket of green for-
est rose to the rocks of the Continental Di-
vide and to the soft summer sky above.

“Whitt these two parks need most, and
what our two nations nead most, are dec-
ades and decades more of peace—and qui-
¢t,” Bob said. 1 thought of that superb
wilderness of snow n winter, and of wild-
flowers and laughing waterfalls in summer.
And of the rare and lonely call of the timber
wolf. And T raised my glass: “Amen.” [J
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lce Entombs an Eskimo Family
for Five Centuries
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HE HIGH cLOUDS had warned the villagers of Utgiagvik that

the storm was coming. The wind blew in from the sea, driving

hefore it the pack ice so that it ground and crashed against the

shoreline

The village of dozens of driftwood-and-sod houses stood on a

bluff overlooking the Arctic Ocean at aspot known today as Barrow, Alas-

ka (map, page 831), Storms were common winter events along the coast,
and no one was terribly alarmed.

The villagers, an Eskimo peaple known as Inupiat, had returned the

previous fall to this winter settlement from scattered areas where they had

spent the summer fishing and hunting sea mammals, birds, and caribou.

As the families arrived back in Utgiagvik, they

Shﬂlter-ed against the long clutch rebuilt their houses, stocking them with food and

supplies and arranging their tools and clothing in-

of winter, members of an Inupiat  <jde for the winter.
Eskimo household pursue chores It was a busy timeé, repairing winter clothes,

as a storm pummels Utgiagvik,

nets, and the specialized tools for sea-ice hunting of
senls and polar bears, The dogs had to be settled

today’s Barrow, Alaska (pre- and teamed and hunting partnerships affirmed, so
ceding pages). Ice cracks and that when the sea froze and the winter storms ar-
grinds against the shore, star- rived, all would be ready. The winter hunt would

tling the children; others calmly

last for severnl months, until spring breakup and
the whaling season,

continue their tasks. The storm In each household the women made skin clothes,
tightens its grip. Ice stacks sewing amulels and charmes onto parkas, and saw

up. That night, masses of ice

to the family's assortment of baskets, wooden
buckets, and earthenware pots, The men concen-

slam over the shore and onto trated on their hunting gear—harpoons, ice picks,
the house, dealing a rapid snow goggles, nets, and maintenance tools.
crushing death to the older Among the households peaple would come and
go according to their daily needs. Often the men
woman (facing page) and to traveled to trade with other settlements or to hunt,
the others sleeping nearby. The sometimes staying away for several days at a time.
site remains buried as centuries As winter deepened, the days became shorter,

tick by, until a day in 1982, when

until for long weeks the sun never rose above the
horizon. Amid the dark days of cold the sea gradu-

an artifuct hunter casually ally froze, though strong currents and winds broke
Hhﬂw-ﬂ: a ﬁ'ﬂ'ﬂﬂ“— h_lr_mml crﬂ"ium the ice into an active and treacherous suriace.

x The storms brought high winds and tides, mov-
to archaeologists in the area.

ing pack ice angrily against the coast and tumbling
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the broken pans into huge onshore piles. Hunters
on the sea ice were often stranded for davs or killed by these storms, though
Utgiagvik itself was only rarely threatened

Now, as this new winter storm developed, the villagers made the usual
preparations: They trimmed the lamps, checked the dogs, and brought in
supplies of food from storage racks outside the houses, In each kitchen an
apen fire was built in order to melt snow for drinking water and to prepare
a few meals in advance

With their preparations completed, the people of Utgiagvik settled
down to await the storm's fury, confident of a brighter day. In the expecta-
tion that the storm could last for several days, there was visiting among

Albert A. Dekin, Jr., is an associate professor of anthropology at the State Univer-
sitv of New York at Binghamton and an authonty on prehistonic Arctic cultures.,
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households and engaging the children in games to while away the hours

As night approached, the sea ice crashed against the shore, hurling ocea-
siondl chunks high across the bluff toward the village. Theze tongues of
rafted ice had thrustinto the village in other storms, but they had only riare-
Iy caused significant damage

Inone small house close to the bluff ed ge two women—one in her 405, the
other in her 20s—z=lept fitfully near a teenage boy and two voung girls. The
five occuparnts of the house tossed

5 _I L = il ﬂ“ Sl ik a
and turned as the storm raged ' sl .‘#_.;__.;r .r‘"'” '.J;'?El!l\' i
outside, seeking comfort 1n the Ty & f J |

knowledge that they were pre-
pared as they had been taught to
wedther such storms,. As long as
the house was intact, they had
nothing to fear

UDDENLY and without warn-

g, 4 giant tongue of jum-

hled ice chunks, which had

massed against the shore, burst

free, carryving up and over the top

¢f the bluff in a8 violent surge

known to the Inupiat as an fow.

Within seconds the surge sent tons

of ice down on the tiny house near
the edge.

Under this onzslaught, the roof
bent and then collapsed, hurling
a0 and roof timbers down into the
house along with thece.

The older woman, perhaps hav-
ing been roused by the sudden
d, rased herself only to bhe
struck down abruptly, first by the
ridgepole and then by the roof
itself. She fell back against her
sleeping  robes, her et lossed
amid the buckets, lamps, and tools
lving near the entrance

The younger of the two women
and the boy and two girls were ap-
parently struck suddenty as they
slept ona raised platform near the
back of the house. They were
smashed down amid the remains
of the platform, sleeping robes, clothing, and equipment. Mercifully, the
force of the collapse and the severity of their injuries rendered them uncon-
scious within seconds. Death followed quickly and quietly

The ice advance stopped. Almost ax soon as it had begun, it was over
Life and hight were snufted out beneath a piie of jumbled ice in the debrisof
A once safe and snug winter house. There was no sound or movement other
than that of the still raging storm. By morning, the cold and lifeless house
lay beneath a cap of ice congealed into a white shroud that covered all hut
the entrance tunnel and adjoining kitchen

(o)
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Frozen in time, the body of
an Inupiat fermnale in her
parly 40s was disconvered
lving on the floorboards in
the main room of the house

(facing page). She was coverod

by a fur, right arm crossed

over her chest as if to woard off
@ hlow. Separating the body
from the frozen matrix of earth
rook five davs, working around
the clock, the author reports.
The body, which had lain buried
for nearly 500 years, was autopsied
in Fairbanks. The findings: The
crushed chest, empty stomach, and
distended bladder indicate a
guick death in eariy morming.
The woman had been lactat-
ing; she had given birth some

months before. The infant
was never found., Did it die
before the tragedy? Was it

snatched from the wreckage?

Was it simply not found be-

cause of its tiny fragile bones?

No one knows.

Safe haven against the
cold, @ woman's caribou
parka and mittens
(above) were found in
the entronce funnel
Woarm, lightwetght
carihou skin was pre-
ferred winter wear.
Eskimo clothing needed
constant care —drying,
softening, patching —
but surpassed what
Europeans wore in the
Arctic when they ap-
peared in the 18005,
Soon they switched to
Eskimo garb. Inner
hoots were waterproof
seclskin (left), Snow

goggies (top Left) pro-
tected against glare.
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Survival of the craftiest is
the rule in the stingy, harsh
Arctic. A hunter's rise, a
wisoden secl call frilaod with
a seal's claws [(top left) was
used to scrape ice nedar a
blowhole to lure an animaal
within harpoon range.

Other tools of the hunt
included, from lower left, a
slate blade for a man's knife,
three ivory harpoon heads
used for seals, and a bola -
bone weights tied to sinew
that, when thrown, snared
birds in flight. A wood-and-
bone pick may have cleared
ice from the tunnel entrance.
A bear snout (right), fouwnd
in a gut bag, probably served
a ceremonial function.

e |




When the storm died down, neighbors emerging from their
own snow-crusted but undamaged houses saw the ice blocks
covering the house at the bluff edge and hurried to the entrance
tunnel to see what had happened. Theyv found the entronce and
kitchen intact, but the way into the house was blocked by the
jumble of 1ce, hmbers, and pear that now filled the

home's interior.

Hearing no sounds of life and sensing the worst,
the neighbors withdrew, leaving the place of death
10 pedce.

Later, perhaps upon the return of the house-
hold'=s adult male members from a trading or
hunting trip, some utensils and usable food were
removed from the wreckage. Abandoned, the
house structure collzpsed further and filled with
summer meltwater, only to freeze again, complet-
ing the preservation of both the structure and the
¢ntombed Tamily, As time passed, othersin the vil-
lage scavenged the house's protruding upright tim-
bers, thus removing all clues to what lay beneath
the surface.

For nearly five centuries the household lay fro-
zén and still on the bluff. Durning that time little disturbed what
remained of the structure except for minor ¢rosion. Then in
1932 local artifact hunters of Barrow began chopping into the
frozen ground in search of items for collection or sale. Witheach
chop of the chisel the tranguillity of the frozen houzehold came
closer to an end,

Westward along the same bluff a team of archaeologists,
which I directed, from the State University of New York af
Binghamton, worked carefully on other remains of Utgiagvik
village. Unlike the relic collectors, we sought to understand the
hehavior patterns of the aboriginal Inupiat, whose successful
whaling society ultimately evolved into the present community
of Barrow. The community there had sponsored our archaeco-
iomcel stucdies in order to preserve their Inupiat heritage before
modern construction further harmed or destroved it.

WAS NO STRANGER to Alaska and the Arctic. As an an-
thropologist 1 had previously studied prehistoric human
occupations of the ¢astern Canadian Arctic and had worked
with the University of Alaska at Fairbanks to locate and pro-
tect prehistoric living sites threatened by construction of the

foe Entomby an Eskivine ."'.:J.rrrfl'_'.'
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The terrible welght of ice
bears down hard and fust on
much of Alaska's coast, where
unprotected shores are vul-
nerable to ice override, orivu,
s it is known, An fvy occurs
when storm winds and high
tides conspire to shove pack
ice aguinst landfast ice.
Samething must pive, and
does. Huge pans of ice buckle
and ride up over the shore,
claiming property and lives.
“This dangerous area has not
stopped what it does; it can
still do that,™ a native says.

Laced together by baleen
stitching, a wooden buchet
wias discovered in the house,
reached by a tunnel that dou-
bled as storage space. Tem-
peratures in the passage were
aften minus 10°F or lower.,

Barrow's native commumity
imvited the cuthor's team to
excavate Utgiogwvik in advance
of utility installations.
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Symbol of a hunting culture,
a barbed tvory harpoon head
stands agoinst a tundra
backdrop. Archaeologists
uncovered numerous harpoon
heads for seals and small sea
mammals at the site, but none
for whales. The author spec-
wlates that such equipment
wias destroyed at the whal-
ing secason’s end. Fall and
winter were spent construct-
ing mew gear— ensuring
fresh, effective tools and
helping affirm the sense of
community, Animal bones
from the site indicate that sed
mammals were the primary
food. Layvers of fat found in
the autopsied bodies sugges!
these Eskimos werd ade-
guately nourished, but their
bomes also bore evidence of
murlnutrition in past years.

trans-Alaska pipeline. 1 had cooperated in the latter studies
with my colleague Dr. Raymond R. Newell, an anthropologist
with the State University at Groningen in the Netherinnds.

In 1081 Ray Newell and I joined with Dr. Edwin 5. Hall, Jr.,
an anthropologist at the State University of New York at Brock-
port, to study the impact of planned construction in the area of
Utgiagvik, which now is virtually overlain by the community
of Barrow (right). Utguagvik consists today of sixty mounds of
earth, each containing a historic or prehistoric house.

Onthe afternoon of June 28, 1982, we were excavating sever-
al of those mounds, one of them containing A winter ceremonial
structure. As we worked, relic hunters continued their searches
along the bluff, two hundred yards away, Prese ntly one of them
sauntered toward us carrving something round in o plastic gar-
bage bag. We had avoided these people because they had no au-
thority to dig, but we nonetheless glanced at the contents of the
hag. It wasa clearly recognizable human cranium, frozen from
its long burial in the Arctic soul

HE DISCOVERY added & new dimension to the work at Ut-

agiagvik. Acting cautiously because of community senti-

ments, the local magistrate declared the site where the
cranium had been found a protected area and asked our archae-
ological team to cover it till it ¢could be T_IJ'H;H‘rfI_".' excavated

In carrving out the order, we found human bones scattered
down the talus slope below the household and a nearly intact
frozen body that appeared to be an isolated find.

By itself the discovery of human skeletal remains in Barrow 1s
not unusual. In earlier times disposal of the dead was simply a
matter of placing the body on the tundra outside the village. The
body at Utgiagvik, however, was no mere skeleton. The hair
and most of the tissue were still intact, and the corpse was recog-
nizable as that of a mature Inupiat woman

Since the body had been found without any associated arti-
facts, its archaeological importance was unknown to us. On the
magistrate’s order we delivered it along with the bones we hard
discovered to the morgue in Barrow. Soon after that I left to
resyme my work in Binghamton, returning to Alaska later in
the summer

Though we ignored the site where the body had been found,
relic hunters continued to visitit. Two weeks after | left, the rel-
ic collectors told our personnel that more human remains had
been found there. On investigation we discovered that the relic
hunters had done considerably more digging. They had exposed
the unmistakable walls of a traditional Inupiat winter house,
T1'||§1-Lh-|:|:' with more bones and some artifacts

To salvage whatever was left, Kay Newell obtained permis-
sion for our team to excavate the site. They found that the house
was basically intact and still largely frozen. They also found a
second frozen body on the floor; it appeared to be that of a wom-
an considerably older than the first,

At that point we obtained community permission for autop-
sies on both the women, and the bodies were flown together
with the bones to Fairbanks, where they were examined
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Digping through the past, preserver of the Utgiagvik house had no nails and was

archasologists excavate the hixlies — Hmited work ro held together by a matrix of
. . \ - . ! .
tunnel passageway (above), summer, Warm water was frozen earth. Hand-hewn

in Barrow, & community of poured on artifucts to loosen driftwood formed floorboards
3,000, Permafrost — the the frozen ground’s grip, and wall panels. _*-i'.m omn the
Typical of Inupiat winter roaf provided insulation.
structures, the Utgiagvik Houses were abandoned

in spring when meltwater
Mooded the tunnel, then
rebuilt and reoccupied in fall.

In all, the archaeolopists
found some 1,200 objects.
Inciuding a pin-and-ball
child s pame made from a
seal bone (left),




Cuiet elegance graces avery-
day objects found at the site,
including, clockwise from
below, o gmall ivory toggle
bearing a simple decoration
of intersecting incised lines;

ar ivory comb to clean and
decorate a woman s hair; o
curved pull handle carved
with a pair of loon heads; an
feary rectangle with six small
drill holes and incised lines,
perhaps a decoration piece
for a brow band; and a flaker
handle that, tipped with hard
bone, shaped flint for knives
and harpoons,

A patr of tvory shoft
straighteners (top) were used
in making arrows. A bow
repair kit (right) consisted
of a bone bow splice, three
marlingspikes for manipu-
lating lashings that bound
the bow, and two sinew
twisters (o tighten lashings,




by Dir. Muchael Zimmerman from Hahnemann University,
Philadelphia, and Dr, Arthur Aufderheide of the University of
Minnesota-Duluth School of Medicine. The two physicians
were flown to Fairbanks for the examination with funds IOVt
ed by local groups and the Atlantic Richfield Foundation

ETAILED STUDY ol the bones revesled three seprarate bricdi-
viduais, probably two voung girls and an adolescent
boy. smce no soft tssue survived with the bones, it ap-

pears that the children had lain closer to the surface than the
women and had not been permanently frozen
The doctors obtained & radiocarbon-dating test on a sample
rom one ol the older woman's vertebrae. Considering her
ody's remarkable state of preservation, the results were aston-
ihing—440 years, give or take 70. The woman had been in her
40s at the time of death, the other woman in
Both women had died almost mstantly of crushing injuries to
the chest. The doctors deduced that the accident had oeeurred
late at mght, since both women's stomachs were empty and
their bladders were distended, though the urine had long since
drained gway, 1 he women were naked beneath their skin slesp.
ing robes, probably to avoid buildup of moisture in their every-
day clothes. Such moisture would freeze when the owner went

= I
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outside, presenting a serious danger to the bods

'he women had heen reasonably healthy, although both suf-
tered from anthracosis—the black lung that afflicts coal miners
by breathing smoke and oil-lamp

fumes in close quarters during the long winters, They also suf-

‘_-'.|E._|_'-_' |||'|1.-i_'.'|l‘:-|1-' CELL S0

lered [rom atherosclerosis, or narrowing of the arteries caused
iat, probably the result of a heavy
':F'I.Il.‘ |-:I:-.| "'\-l..-;ﬂ: I‘-l:-lll.ll.l'__'-

by deposits of cholesterol and
diet of w

I'he older woman had given birth approximately two months
belore Lhe 1vu struck, and was still lactating, though we found
noevidéence of a babyin the house. Whether the infant survived.,
died before the time of the storm, or was totally destroved by the
v, we shall never know

Hoth women had suffered periods of poor nutrition and ill

ness, a8 indicated by lines of growth arrest in the lone bones of

their arms amd legs. In addition they showed signs of severs
astoporosts, bone-mass deterforation

I'he older woman had not had an easy life. She had recovered
irom pneumonia and may have suffered from trichinosis. a
ipscontracted from eating
ar bear meat. Finally, the older woman had suffered
considerable tooth wear, obvicusly from a lifetime of chewing
skins and biting sinew thread

Hair samples from the two women showed they had s 1ghidy

elevated levels of lead and iron in their bodies, but relatively low

painfulinfection of the muscles, per

FadW [

levels of mercury and zinc. Samples taken from Inuil mummies
tound some yvedrs ago n Greenland and dating from the same
period as the bodies at Utgiagvik, contained lower levels of lead
and mercury, potentiglly harmiul substances. *

“ope M Uhe Muommies of Cilakitzog, " by Jéns P. Harl Hansen, Jerpen Meld-
gaard, and Jecgen Nordgvist, in the February 198% National GEOGRAPHIC

Jow Entombs an Eskimo Famiiy

To give spiritual welght to an
object, an Eskimo sometimes
added human or animrl
features. This small ivory
sphere, carved with a face
(below), may be a bola weight
that waas also used as d charm.

Personal amulets
could be tvary or bone
figures of men, seals, or
whales —anything relating
to the surroundings. These
were sewn on clothing to
ENSUre SUCCEss In an under-
taking. The three-inch wood
figurine (below) may have been
such a charm or a child’s doll.

An archer’s tvary wrist
guard (above) provided more
practical protection.




Plamm and simple, a woman's
comb is charming in s
unifussiness. Streamlined
forms were important be-
couse many Eskimo imple-
ments were handled under
conditions in which hands
could not be exposed for fear
of frostbite. After study by
archacologists, the recovered

artifocts were turned over Lo
the Barrow community. The
Utgiagyvik bodies were also
returned, and the remains
burigd. A minister conducted
SETVICES.

Last vear, a mufkluk-shod
foot was spoltted protruding
from the blwff, two hundred
vards from the Utgiagvik site,
But before investigation could
proceed, a severe storm washed
the grave out to sea. As usual,
the Arctic had final say.

®A0

(Ince the autopsies were completed, the bodies of the two
women and the bones of the children were returned to Barrow
for proper burial. As we gradually excavated the house further,
we uncovered new clues to the tragedy that had occurred there
five centuries before

The level of destruction—and 1ts directon, from seaward—
was such that only an ivu could have caused it. As we dug
deeper into the structure, we found vertical timbers smashed,
sidewall boards canted landward, and one entire wall knocked
from its sill

I'he 1vu is referred to in Inuptat oral traditions and in the logs
of early whalers in the Arctic. The phenomenon still threatens
man today, including his offshore ol rigs

Excavationof the house taught us a good deal about evervday

Inupiat Life Hve centuries ago
Roth the variety and location of
tonls and artifacts discovered in
the dwelling revealed that these
ITnupiat families were well orga-
nized and highly adapted to therr
hunting life. We found their tools
and weapons arranged in kits ac-
cording to function and season.
Winter hunting equipment such
as snow gogeles, ice picks, and
harpoons was storéed in the tunnel,
aften 1n skin bags, Keeping it dr
and therefore free of frost for
rieacdy use
Inside the house space was al
a premium. Along the entrance
tunnel small storage alcoves con
tained items that were less fre-
v ousgerd, such 4s summer
couipment, extra fishing nets, and
¢l |'|;.-_.-;.r=' tis hold seal ot In the ..'||_i.:|'|'l'|r kitchen we found items

|:_|JL-1|t

of constant use such as cooking tquipment and food-storage con

tainers—all necessities forwinter housekeeping

E FINISHED our excavation in the summer of 1983,
though the recovered material will bestudied for vears
Azwe boarded the plane zt Barrow for home, | felt satis-
fierd with the work we had done, shedding new hght on a distant
and fascomating chapterin Aldska s past
| wlances L

out the window and saw mail being loaded aboard
then instantly realized we had miscalculated. 1'he boxes con-
tained copies of our precious field notes, which we had painstak
ingly made and then earlier put in the mail for home, so they
d surviveif our plane went down

[ felt asudden kinship with the Inupiat family that had gone 1o
sleep that fateful stormy night some 500 yveuars ago, Like us they
believed that they had done all they coula and trusted that what
had been successful in the past would continue to be so—yet
knowing it was not always to be ]

WLl
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Weell stamps are a lot of fun o
collect, toa

Especially now with our new
Special Occasions booklet fssue, A
single, |0-stamp pane that greers
temily and triends with warm wishes,

This colorful, special issue s a
unicpue way to start & collection, Chr
i1 great way to add to your collection.

Because it a litele mini-collection
in frself

Head to your post office aoday
to pick up this new issue,

And while you're there,
comsider two booklets, One for your
hobtw, And one to use to personal-
ize youur matl with happy, upbeat
ITESEages.

becnii Liikilis Jl.lr"': 0

Start something new with stamps.

z

LIS Postal Service B Ll e
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THE WAGON
YOU'LL WANT 10

DRIVE EVEN WHEN
THERE’S NOTHING
TO CARRY.

FORD TAURUS.

Buckle up—Together we can save lives.

[he first thing that strikes you about the Ford
[auTus wagon |8 just how unitke a wiagon i s
Its gloek sifouetie recalis all e style of a1
ERPENGIVE O] sedan. And ils axim GraLing
FOSEC Manreers will P you QRGN i L racr-
WIEW  FINTTO LIS B0 rermmid yoursal you e
SCILE1Y Griving 8 wapon

Designed 1o handle and respond like a
sedan.

Cina important Bctor 1o Tspres remarsable nde
and drive: Ragimes with (1S EI-|'!'UIJ':.-H|'II'I!|- shape, N
enabies the Thans wagon o sl down through
curves for enceptional o -holding, The Taurus
WRLGOMN 5 EHE0 BOupped wWilla speogtly-
ETINee e |I'lf1i'.:|II"!"|I|l7'r'-ﬁ MEHr SuUspenson for
cuperh control




AN thinkinag

Its this kind of mnovatses Gesig
gt VEEEE TH F | I'rl r;|| FLIN L8 I':..' |'||'." .'|'|I'| i -II |
Best lsl two venrs sbrapi

Does what a wagon does best. Only better.
The Taurus wagon Doasts an expansnd load area
ES) 0 Ciime et myote tEan any other domessii
WEENMT 1 R fass. Bul whals &v8n mone iImpres
gve Hiare i much 0 Carmies, s ol wasi] 1
carres it. The comenent 2-way liftgate and
versatile 6040 split IokE-domain seD0md SaFl mnke
garrying mven difhicault londs armthing bt difficuit
Mew B-Year/60,000-Mile

Powerirain Warranty.

Fore noy covers bl ey 1887 cams with 4 B-yesn)

B0 DN ool it Ty £30 INGOr poasetraty com
panents: Bestrictions and deductible opply. Also

particigating Ford Déealers stadid behdnd thes
LS FRENIEE WWEIERL % in TR AU SHIER
i :.|_|.- T e I CICEER 0 &5 10 By i AT 1904
Ford can Ask 10 see the imitad warranty ancd

e BEriee gudrsntes whan v i vour Foed

BEE T

Ford. Best-built American cars...

SIK years running.

In faet, [oF the past six consecufive years, For
guatity hins led all othey Amencan car companias
This s basad o an averane of paner-repoadg
protiiems n e arst three months of sensce on B
MBEIES, and i 8 sta-month pen
an 81 85 models designed and

et b NOrth Arrmeres

Have you driven a Ford ... lately?




Jane Goodall’s
newest gift

“ AT ARGUT TWO O'CLOCK on
thie afternoon of July 14,
1960, we arnved at B
sekela, a campsite midway
along the 10-mile coastline of
the reserve.”™ S0 Jane Goodall
describéd in the Aupust 1963
MATIONAL GEOGRAPHIC her
Innding for the first time at
Lsombe on Lake Tanganvika
Last autumn—and 26 vears
of ohservations later—[ane
Croodall celebrated publication
of The Chimpanzees of Gombe:
Patterss of Behavior, by the
Harvard Umiversity Press. I
has bhidetn received as 4 master-
work by the scientific commu-
nity, Remarkably, heér nearly
T00-page scholarly volume his
found a wide public andience
more than 20,004 COPIES have
been sold, and it is now 1na
[ourth printing
Our association with Jane
has< been long and fruitful, =he
|!.|.'_~ duthored [oue maEarine
articles and a book for us; two
society Television Specials
to hier work
| viery much appreciate her
renerous published acknowl-
edement: *The National Geo-
graphic dociety funded the
entire research program for
many vears and to the present
lay continues to make grants
and support the work in vari-
ous other ways. ™
My colleagues mentioned by
nume with
take alfectionate pridein her
kindness, asdo . And, lam
sure, o would the chimpanzees
in thelr wav,) they are last but
certainly not least among the
manvotherswhom Janethanks
Im her they have n champion
"';jll_' 'i'l.'l,'i_h_':-. i'|| ‘.hl,' cinclusion Lo

|'..-|".'|' en |||"'.'llfl"

warmest thanks"

hier book: “Let us hope that,
even asour greed and shame-
les= destruction of the natural
world gradually take from vet
muore chimpanzees thedr [orests,
their freedom, and often therr
lives, our knowledge of their ca-
pacity [oralfection ancd enjioy-

ment and fun, for fear and
sufferingand sadness, will lead
s to treat them with at least the
compassion we would accord

fellow humans

Tothatend, Jane Cxoodatl
arul her scientific colleagues
|'I AVE [OMer] A Faew l:-l'j.:--l.l'.i.-'.il-
tion, the Committes {or Con-
servation and Care of
Chimpanzees (CCCCH, with two
overrnding objectives—io pro-
mote the survival of wild chim-
pansees and to improve the care
af those in captivity

[ nm pleased that the Sociely
¢ a public service grant

FTEES I

PRESITHENT, NATTOMN AL

s EEWi AP

to hiélp the CCCC in this First
vear of itsoperation., Itis partic-
ulariv significant, 1 think, that
screntists themselves are Ue or-
panizersand members of the
COCC and are committing to it
Lheir personal tme, energies,
and expert knowledge

Toooften, and | believe
wrongly, we tend to see the ob-
ective procedures that are fun-
domental toscience as
mechamcal exercises devoid of
human feeling. It s good to be
reminded—as by the scwentists
of ceoc—that such thinking is
N error

The istronomer loves siars
no less than the poet, the geolo
gist loves inndscupes no |ess
than the painter. [ane Goodall
and a few others have the ;ft of
makingus know that good
science is an expression of love
arid aeift tous all

Lt Aokssrir

SOHCLICTY




he 1973 Arab oil crisis is
a haunting reminder of
the darker side of foreign oil

dependence. Since then, Amier

ica has torned more to elec-
tricity from nuclear energy
and coal to help restore our
encrgy security. As a result,
these are now oor leading
sources of clectricity and a
strong defense against an in-
creasing oil dependence that
again threatens America’s
mitional energy security.,

A dangerous forcign oil
dependence

umerica imported four midlon
arreks Of odl a day in 1985 Last
vear that increascd by another
RO, 000 barrels a day. The
danper? Most of these new
barrels come directly from
OPEC, Amdd the LS, Depart
metl of Energy estimates thae
by vear-cnd 1987, oil imports
will be 30% higher than the
985 level—an amanous trend
LLS, Interior Secretary

Donald Hodel recently warned
that “OPEC s most assoredly

Nuclear energy ™
helps keep us fro
reliving a nightmﬂre

N A

ipplnap £L e m iy, -
g ————
L g L F T R
A N -

S e

petting back into the driver’s
seatl andd our incredsing depen-
dence will e “detrimental 1o
the Country & economud and
rartioml secuarity and its finan
cral well-boing

Nuclear electricity’s
contribution
AMCTC 8 Clodinic uiiites e

hefped dimmash OPECS im-
pact. Today, over 1060 nuclear
ants make mucieur energy
our second larpest clectricin
soree, hehind coal

And nucledr energy has
helped Cut foredn odl dermsand
It's saved Amenica over two
hillcen bareels of ol sinee 1973
Aand ournuciear planits con
ity cud ol ueses. The energy
analysis at Science Conceprs
Inc. estimare that by the year
20000, rmclear enemey will have
REVeD Us betwoeon soven and
rwelve hillton barrels of oul

Nuclear energy for a
secure future
Nuchear enorgy 15 oot just
helping here in Amernca. Ac-

L

[
.
o

!.

cording 0o OPEC, WS
nuciear encrgy has
permanently displaced
abvisut six mullion barrels of
ail a day in markets through-
ot the wordd.,

e lessons we fearnedd in
|97 3 afe lessons we can't
afford to forget. Nuclear en
oergy and coal can't offer us
guarantees against ancd her ol
crisis. ot the more we hear
anoul the returny of OPEC
corninanee
to rememiber the critical role
playved by electricity from coal
'.I]]'i.1 RHLEL Eli".lr |.TII.'T_|‘.'_:-. 1 T jl'il:p
AITHETICA S econcrmy and pro-
1-:*1'r1r1_|._', ovar 1-I_I[I_I-"l_'

THore we nieed

For a free booklet on en-
crgy independonoe, writc to
the LS, Cormmitiee for Encrgy
Awaireness, PO, Box 1537
(OF14), Ridgely, MD 21681
Please allow 4-0 weeks [or
deliverw

Information about energy

VIMCrica Can count on
Ll CUAMIEL T EE PUM ENERDY AWANENENS
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v & 1R 1O Unied Feaure Saedicse oo

v Embcessy Suntes® hotels vacanion Free breakfast and cocktails.
il sro] yors withy g i o estris. Al Caoume Py Onlr Destotiiod courmard
PRy et o st E M B A S S Y RTIAUT eI IO H T FOEr A A
I'wo rooms for the price of one, # okedao-oricer hreakinst The
Every moom 5 really a tavo-room e
serite witht s lvinge room; awet b
] refrigerator, and 4 private

st room with a remoite control T
AL o the prace of an orcdiran
obeel ronn

safa bed in the living room., T Ioted = perfet loe vour Bl
Yorar Kacds wall lowe the =0t bed i prrece v oo 1 i e Lt ot

ther living rocem angd their omm T tes s

s 1) thie esvemire for ta
PsLrs OF complirnentarny Cockuis
Extra room. Extra rni}ll;lrg.
vaCcaon valoe.
l.l.ll. .“I|_ .I:-._ IE E 3 BTN TV I'.." i

g veiicatioeh. dan Emilrissy Supiti=s

You don t have w be a Tt
toy ey The Suite Life

For resenvations cill 1-800-EMBASSY VOLIT traavel agen)



Screen Test.

The Electronic Car has arrived.  these electronic marvels. take care of you—and your

Microprocessors control your The latest test equipment. electronic car.

engine functions. Your heating Because it takes a computer Mo one knows your GM car

and air conditioning. Your to know one. And the latest better than Mr. Goodwrench.

radio. In some cases, even training. S0 he knows what to No one. Mr. Goodwrench's full

Yyour suspension system and look for, before he starts line of genuina. GM parts

brakes. looking. SWincludes GM Gogdwrench
Mr. Goodwrench has the Put Me-Geodwiench tothe - [E Motor Oil.

equipment to take care ¢ Bsi He's got what it takes to | Ask for it

2'5'____

A 1o £=

. BB

010)/

CHEVROLET = PONTIAC « OLDSEMOBILE » BUICK » CADILLAC « GMC TRUCKS



Does your ceiling fan go
ka-bump-ka-bump-ka-bump
in the night?

The Quiet Fan

Hunter, Butlding The Best For Over 100 Yeors,
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carcboand 4s a high
echnology peripheral
But this simplk
vInT candbogrd tem
considerable com
PULET poswer Latent in
TN teephones
Because behind
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e o LT
technioloey; but com

puter technohogy
15 well
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Sudde

there are 250
more computers

1N America.

i

\X

wiell,
ity all thetr cata
ancl voice commuini
CATIE TS

Al ot st

1 \3}.-||w-u|au

NSNS seS O

o AN
ancd ATET computers
|’HE:4 Omyes all denom
L HONS

[he result is that
O don't have to be at
the PC 0 vour ofhce

ey B VOUE edectroni

il Wiath AT

‘ Linifed viessiginge

:

VCHE CIATT ;|H| ACTTSS

¥

10N

vour mail from any
phone anywhere
A svnihesized voice
resdcls it toO vol

N Lhat voice
and data can share
the same networks
I OrMaton is more
dalr'ﬁhl|ﬂi:'1Hifr
usibile and, theretore,
more valuable than
ever before

You see, data net
wiks nol only move
mlormation instanthv
they can also interpret,
redrrange it and al iy
it in the most useful
wav All automeacically

And though the
PDEnenes Oof data ne
workinge are still fairy
]t'E\_i”q'lll‘hf CVETN
whitre already take
them tor granted

ALitomatic bank
tellers. [he new
Hexible investment
gecounts and pustin
EUIE® I i [||T'|]'|g
dre ondy afew exan-
;rh;h ||‘L iillLWIEhi|iﬁ
LIEmEncis.

And as phones
grow more powerful
and computers grow
mare sociable, the
benents 1o all of us
will erow only more
abundant

The right choice.

———————————t T I e



Its so close to infallible
we actuall guara ntee the plctures you take.

|||;I

Infallibly thoughtiul, Ths

weio QLN MIPUS
om7 TAF




ABOARD THE EXPLORER STARSHIP, THE
NEW, ULTRA- DELU)».F ShML CRU[SE SHIP.

____________a____________________.._

II:_I—IL:|.||||J'II.-=*: A closer, more indepth ok &t all !
thie st fascina Fid, EX00C ERknds of he Deeh Canbim | ma A reslitois Park N

petwern San jusn, Perio Bleo and Babades VYemturing

whre byt shep passengers anly read about, (o enclemimg
tiny " Bhind Nations®' and the Shanen-Las of onlv the mos|
. "|."'.'.:l_'||;:'_r_'.5||l||'- privaie yachsmen, For reservations of froee

prochure, seet oy Travel Apent, madl doupon or call tal-free
-804 2is- ﬂ-‘-_'-l:."-l.." i Seittle Gl4-8551 Badhmmuan Regs
Take advantage of the wealth of
knowiedge available from yvour
Government. The U8, Government
Printi r}:“’*' e has just produced
a new catalog. T tells about the
mast popilar books sold by the
Crovernment — neariy 1,000 in all
Books on husmess, children,
ENGTEY, space, and much more
“or a free copy of this new
catalog, wrnte

B o 4 L. B B b N B

EXPLORATION
CRUISE LINES

— -

New Catalng

|I -1 l.:'f (e 1L ['I h III i : L [ IIIIII : .'
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P QT @ J & WiR N & ] LANKER
“In myy wark, U'm continually
canfronted by variobles—the subjects,
the situations, the light.
'Every negative variable is a

prablemn to be solved. | need to eliminate
as many of these as | can. That's why |
use Kodak fiim. Its one constant | never
have 1o worry about.

"1 put Kodak film in my comerg,
and | know exactly how
it's going to respoend.

“If 'mona T-week

shoot for Sports lllustrated
in Australia, exposing
hundreds of rolis of film, 2
I'd have nightmares if there =
were even the slightest A
chance that my film wouldn't perform

predicrably
“It’s this kind of reliability that
bam Ao, ICaciel itoscirmmn I ik aflows me to concentrate on what I'm
Frurvie. Kkt B4 rafessasl fiin hired to do—discover, collect, and deliver

vital information for the reoder,

"My type of work involves very
high pressure. The publications | work for
expect results, not excuses. It takes o
great load off my mind not to have to
worry about film quality. | fust load it and
Start working.

“It’s extremely reassuring to
know that there are several hundred
peaple in Rochester who are totally
dedicoted to making sure that | never
have to think about it.”

P .E'-.'E ;’gﬁ:;

Kodak ;u-nfhmnmlﬂfm. Eﬂ
Chaice of the world’s top photographers.




Members
Forum

Appalachian Trail
I howe read many articles and books about the
Appalachion Trail and have walked all of its
miles, bat I believe the words of Noel Grrove o
the eve of Sam Abell (February 1987) have
brought together the spirit and fe¢ling of the trail
like no other account ['ve come doross,

FRANKE HONEYCUTT

Stephens City, Virginia

What a wonderful article Noel Grove wrole!
The phone hasn't-stopped ringing since vour
magazine hit the streets—or homes, | should
say. Lasi Friday 1 responded to 65 phone ¢alls
and 30 letters. This i€ Tuesday, and another 100
packels have gone out. Callers don't mention
NariovaL GEoGrAPHIC until asked. They re-
mark that this has been on their minds for a long
time. The article tickled therr memories, and
they are now doing something about it

TEAN CASHIN

Appalachian Trail Conference

Harpers Eerry, West Virginig

The hikers on page 231 are not Boy Scouts but g
group from Camp Tmmberlake of the Farm and
Wilderness Foundation in Plymouth, Vermont
I'm sure Boy Scbuts contribute to trail mainte-
nance, but campers from Timberlake hbave
gained an enviable reputation for trail manners,
clearing, and new shelter construction éver since
the camp wias begun by Ken Webb in 1939,

Tov McGUIRE

Baltimore, Marvland

As a cartographer for the Bureau of Land Man-
agement, | have admired vour fine maps and
tried (o imitate their formal. But the Appala-
chian Trail map by Chandler and Schweickart is
probahly the best designed map vou've ever
fdone, Using fora found along the trail as back-
ground and border gave the map a beauty that
complements 1ts usefulness

KEITH A FRANCIS

Morrizon, Colorgdo
In April | begin my second thru-hike, this time to
commemorate the trail’s S0th anmiversary, My
partnerand D'will join enthosinsts at festivities in
communities near the trail and arrive on Aupust
15 al the ofthcial party in Hanover, New Hamp-
shire, 50 vearsto the day after the final section of
trail was completed. Your article will inspire
many people to sample the pleasures of the A.T.

1 hope that each new hiker will take n few
moments to say “thank you" to the thousands of
people who built and now maintain the trail.
Daxier WiNGrooT
Conyers, reorpia

We at the Pacific Northwest Trail Association in
Seattle invite veteran or wanna-he distance hik-
ers to thru-hike the 1, 100-mile Pacific Northwest
Truil. It begins at Giacier National Park and
crosses the Selkirks, the Columbia River, North
Cascades, and Olympics, ending at Cape Alava
on the Pacific Ocean. Anvone who completes the
PN.T. on foot or horseback and provides us
with a critigue of our 300-page guldebook will be
pictured in the 1989 edition. You will become a
P N.T. pioneer comparable to the A T. pioneers

of the 1930s,
RN STRICKLAND
Pacific Northwest Trail
Associalion
Sealtie, Wayhinglon
Leeland

Thank vou for the superb feature on Iceland
(February 1987). My maternal and paternal
grandparents emagrated hefore the turn of the
century, and I am one of a very small Icelandic
ethnic minonty in the United States.

LESLIE MasoN

Frovia, fllinois

Perhape the term “vencéremos” means some-
thing different in lcelandic than in Spanicsh, *We
will overcome™ 15 & lovely slogan for the so-called
peace rallvshownin the February 1987 article on
Iceland, These nre Sandinista signs. Perhaps the
Icelanders at the rally would prefer to have their
socialist brethren from the Soviet Union occupy-
ing the military base near Revkjavik.

MARK Crosny

Avlington, Virginia

New Englanders are striving to tease puffins to
return by putting eut decoy puffins, and now itis
revealed that the Teelanders are eating them like
peanots (page 203).

ELEANOR ]. JONES

Phoerix, Ariconiz

In this excellent fepture 1 was amazed o find
nothing abeut Icelandic names, that is family
timies They have none. With a few exceptions
they have kept alive the old Scandinavian tradi-
tion of naming a child after it= father. If Svein-
bjorn Beintemsson had a daughtér named
Helga, she would be Helga Sveinbijornsdottir. If
she married Sturla Fridriksson, her name would
not change, but their son Ami would be Arni
Sturlasson, their daughter Helga Sturlasdottir,

T CARY Diavis
San Clemenie, California




Madaeascar

't fine pieces on loeland and Madagascur tllus
trate the effects af human numbers on conseryvi-
ton and the guality of life. lcelanders recognized
that their numbers had to be controlled to pre-
VOOl OovVeTuse ol resounces The resull: & !Il_-_'||
stancard of lLving n a Arei

Muadagnscar, with a population doubling ever)

UL O L]

15 years, presents a precarious siiustion for man-
kind. Madagacenr's sirupgle W preserve 112 naty
ral heritage deserves fullest support from other
nations. Butonly partial suceess can be hoped {for
urless there 1= contral of human numbers
EaxesT P IMLE

Adelphr, Marviandg

I ddon't share the nuthor’s optimism for the future
of Madagascars wildlifeunlessthe humnn popu-
ltion explosian s somehow arrested

Tons DEMARCD

I?--J';'-.Il ﬁ.llll' i |.Il aFe III-I|'|' il -Ir!-lll-ll A FIEE

{ M T |-|=,:|'.1 as a ""l-:."."- "‘. astronait. Aueist A0
senlember 5, 1684, Lhad the opportunity o view
Madagascar from a l6G-noutical-mile altituds
and was amared at the magnnude of the destruc-
Lo, Even at that distance the soll erosion was
easily visible, great rivers of red washing into the
hlue of the Indian Ocean. JU's hard 1o believe ces-
taration will ever be possilde
RICHARD M. MULLANS

IFF'I:l llllll'll .|r.l Ty
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Folger Library

What & splendid prece on the Folger (February
DR T 1 especially admired the sRill with which
Merle Severy wove the near debacle of the the-
aterimto the ibrary's history, o delicate spot of di-

plomacy. You gave credit 1o the man who maosl

deservesit for the theater, O. B, Hardison

RicHARD L. CoE
Wosrkington, ). C

| 22 that NATIONAL GEOGGRAPHIC goes alons

with the tradition that the Stratford man wrote
the plavs, Evidence forit is very weak. A power
fial case that the plavwright was Fdward de Vere,

17th Earl of Oxford., is most effectively made in

Charlton Oeburn’s Dhe Myslevious Willigm
Shakespeare, published in 19584
TErRTIUS CHANDLER

Berkeley, California

What a magnificent treasure the nation has in the
Folger Library! One hopes that the Shakespeare
Theatre at the Folger will be immensely success-
ful. I wish, though, that writers about William
ahakespears would never refer to him as “the
Bard,” or by any other silly and yulgar title
Nothing is better than the writer's own name
Jorm A, ZVONE

Watsonville, California
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Invest Some Time In
America's
Youth

VOLUNTEER
4-H LEADER

CONTAUT YOUR COUNTY
EXTENSION OFFICE

HOME STUDY COURSES

Amcergarten trough 8th Grade. High-quaubty, effective
home study courses developed by certified teachers at
outstangding private school. Success 15 easy with explicit,
slep-by-step instructions. All matenals inchided. Stan
ariytime. Used by 350,000 students in over B0 yesrs.
MNoun-proft. Equal opportunity. Fully approved, Write or
call for indormation,

CALVERT % SCHOOL
Established 1897 301-243-6030

Semd Wi T, Tuscamy Read, Ratmmre, MDD 2130

I was surprized to see &n “expert” book restorer
touching the pages of anold manuscript with un-
gloved hands ipage 250). 1 would think that body
oils could be as detrimental to theése papers as at-
mospheric conditions,

k. Barry HEATH

Kindersiev, Saskatchewan

(rloves do not affovd the semgitevity needed o
handle fragile matevials, says the head Folger
comservator, J. Franklin Mowery,

For some time 1 have been meaning to compli-
ment vour choices of typesetting, asin the Folger
article with its exquisite letter plates and simulat-
ed parchment. The various styvies you use always
erhance the article and show care and research
into what is most appropriate

TeEAN D, GRANEY
Hancock, New Haompahive

Caesarea Maritima

I am a pastor, and [ often use articles such as
“Caesarea” (February 1987) and “The Byzantine
Empire"” (December 1983) to enlighten people in
my parish as to what life was like in those days,
You have proven invaluable.
REVEREND RANDY NORD
Hampton, Nebraska

The word "procurator™ as a title for & Roman
governor of Judaea was proper only from a_p_ 44
o A.D. 70, The inscription on page 268 proves
that Pilate’s proper title was "prefect,” Here are
the legable and partially legible letters in capitals:
ponTIUS PILATUS praefECTUS [IVDAeae.
This translates Pontins Pilate, Prefect of Judaen
RicHArD 1. BaTEs

e

Villanova University
Villanova, Pennsvivania

New England Map

The Society's map of New England (February
1987) 18 really not one since the eastern reaches of
Maine are left to our imagination. [ realize vou
documented the Pine Tree Stote in vour Northern
Approaches map of February 1985, Still the ac-
curate title for this lntest addition to* The Making
of America” series should bhave been Western
New England—which you rightly used for much
the same area in the "Close-Up: U.5. A, " series.

WAYNE ADAaM

Chttatens, Ontario

Letters should be addressed Lo Members Forum,
National Geographic Maogazine, Box 37444,
Washingion, D. C. 20013, and should include
sender's address and telephone number. Nol all
letters can be wsed. Those that are wnll often be
edited and excerpied.

National CGeagraphic, June 987
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Emerald BuddhassFloating markets
The Stone Farest, The Land of Smitles, A
tour of the Far £ast wall dazzle your senses
like nodream.

Choose from a host of deluxe escorted
tours to China. We also offer escorted and
ndependent tours to Thailand, Japan,
Korea, and even Ball. Complete ar/land
packages to Bangkok begin at just $1,099°

=+ And behmd every tour, you'll find
“Northwest’s 40 years of ience to Asia,

Plus comiorts no other ULS, airline offers

vou-like a spacious M7 on every fhight.
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a lifetime, look to the l wit dhﬁcneﬂ‘j
of experience. Northwest, the number oné ﬁ
airline to Asia. Call your travel ageitor F
Northwest at (800) NWA-TOUR. -
BT Rl by, 49
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it the dazzling. sun-Ht Blue waters of thi
o |

fane in JUUNE 28 and dive with
marine biologist BEugenie Clark. Share her
pleasure as she explores coral reets and a
dancing garden - of &cl. She oven hitch

hikes on the hin of 2 whale shark

EXPLORER

Check your local cable Listings

L | II i
I|| o PRLALNAE T .|| AL IS 24 o B

Erery ek is an adverlure!

JUNE 7—Learn Old World customs of

Florida's Gri |'|-:-|1|'1'I"-|:;1|_ SO (ivers

JUNE 14—Check into Bombay™s clegan

urn-of-the-century 1'a) Mahal Hotel

_" ™NE 21T—<Hold on to voar hat as VOl e

Gow 4 nver in the Canadian wilderness

SuperStation
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GREAT AMERIC AN TELEVISION




Themost

mportant
part of Tranes
best air
conditioner
1S made out
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Everything about Trane X1, 1200 as most others. N )

central air conditioners and X1 1200 Ask an authorized

Weathertron® heat pumps 15 quality; Trane dealer for o |J'|'||:'||-I"[i‘ -
Including air conditioning energy warranty details. Ask, too, about all

elficency up to &% preater than the Lhe f|':J:L|]Lf-' features that made our

unit in your home#* extraordinary warranty possible,
But the most comforting fes Find your local Trane dealer in
ture of the Trane X L. 1200 mav the Yellow Pages. The Trane
| .
I

—

Compuny.
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coll. Protection that's twice as long

|
I
|| An American-Stancard comparny

TRANE

W rdfions Py leakser oot i il




1 > lT:F-Tﬂ"""rﬁ'"lil'llllrE

ow we pushed
America’s premier road sedan
to the ultimate braking point. wien dr
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HOW 10 PROTEGT YOURSELF
AGAINST MAJOR REPAIR BILLS
IN YOUR NEW HOME.

Besides helping vou find the
nght home, an ERA" Real Estate
Specialist™ can help protect you
from many unexpected major
repairs with the ERA Home

Protechion Plans®

Inheriting someons elses
trowhlies

Ihat's probably the groatest
fear in buying a home that st
Esranc] rass

[ thee farmace goane
pp! Are the pipes in good shapied

Iy the central air conditioning

i = i ]
Y IS 1A% [aFEes

oo many people discover the
answers at the worst PROSSITEE LT
[LISE (E1ta 'h-.'l. Ve cowvered o
dorwn pavimen|

But there 5 a way to protect
WOILEFSEET TR0 LTI e ‘.|-|'| e N
repairs. Just sign up for the
ERA Home Protection Plans

PFrotection o rrrarket | 18 faciag
one full year

U YEAT OF COmp e e

FEs ONrETrsse ol LinE

i | oadlvirys OOver

all 1 ERA

SUFEs promg, professional

| il service, And all you pay b
§i o stight ceductibl

t!.'__:” e [ 1115wy, ERA hianciies
gl iF IMAH Breaxkcdosns. o

| viou don't have to

USRI Fl T
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11 e jor wirking
COrmponens

ACRIMpie [di-Thed

A valuahle selling tool

I yioue're seedling a hoerss, ths
|'_|'I: A& HiiT |’r M L :Il P i
PT{MECT VO W e WO FHOALEs
of the market, whether it's two
WS O Six roniths
But there's another ersetit
They're vialuable toals that can

: artualls P you sell Yol B

oy Fis r i Fi Irll I_'I_:.-| riF i .I_|| |I.' 2

vered with the FRA Home
Protecticon Plans

a lot faster

Wecause they give prospectivg
D ERS O MO FEAsOom Tnesy Can
Everything trom a dead tumace  feel pood about deciding 1o buy
o leaky water pipes :

Water softeners. Central aw The nght services

onditioning. Built-indishwashess At FRA
Aned more.

All coneired by thiese ERA Hiorme
Frotection Plans, specifically
desipned 1o protect vou from
-'.I'I!-TI'- SUFDr ISPy FEITHEY A DR S

Wi sl o M3
i'||_|'. I O 5 |||||-_-;'..|||:: |||_ iTEE ESear
easter and with less hassle

[ake, for instance, the ERA
Sl s Sovurtv® Plan

I promises that i we don’

i | yosur lvouse, we'll by it

| here's ERA MOVE® ava
ol 0 "r'l. 1t |'|r'i:l- VOHL NS N
MOVIE"™ " major appliances
CArpeTing. and mor

indl with the exclusive ERA
iowing Maching®
previesy photas and gdescriptions
OfF Pormes i Seatthe, whike you'n
in Hoston

We're here 1o help
200 1 oL I-|':;'||.- iehowo]
FR A Rizdl Estate oftic
W' be hapgy 10 share what

WO Ve learnd about buying and
s i Bomes
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For an infernational airline with a landing
of toke-off somewhere in the world every two
minutes, [becia is proud of its $5% on-timsa
perdormancea record. As fhe infernational air-
line of 5pain and kuropes thirg largest airling
Iberia’s punctuality spans o vast network linking
45 cittes in Europe 27 in the Middle East and
Alrica, 27 in North and South Americo, as well as
the Far Eost

superior maintenance capabilities
earnaed loerla stature as a member of Eurcpes
exclusive Atias Group. Righ in-fight fraining
standards prompted twelve Infernational
airlines fo choose lberia o frain their flight
ctews Impeccable on-board service has
earned the trust of over 13 million passengers
avery year And ibetias punclugality record for
on-fime penormandce has assured respect and
confidence within the intemational business
community

Call your traved agent or call lbernia direct
at 1-800-5PAIN IR We won't be content unfil yvou
senech us W% of the time

IBERIAN

THE BEST CONNECTIONS IN THE WORLD
MEAN NOTHING IF AN AIRLINE FORGETS
THE HUMAN ONE.



‘Fewotus
can stand prospertity.

Mark T“Eh‘l made this ohservation after
vears of travel on the Mississipp, running g%
into his share of fat cats and nver rats, HF c,q
made a fortune trom the stories they £§ 1:_#'
mspred, Unfortunately, he never made =
~ | the nght investments to stay ahead.
"1\ _ At The Narthern Trust Company " '
S A in Chicago, we know it's hard to keep up Y A ™
- with the rat race of today's investment worid. -
Sowe'Te serving your generation with aggressive, comprehensive SeTvices o I-::—E;J- VO In
tune with the market ?!}d ating your portfolio, 80 you don't have to, Creating opportunities,
instead of warting for them to knock. J cting, rather than just reacting.
I you can stand prosperity —

v -
R e NorthernTrust Bank

Call us. (312) 630-6000, Put our ideas to work for you.
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F'llquw HIP[JLIIHH:‘I[I!UH Genus: Choer
Adult size:
A-iulltu.:.-lg]n LB~ _1

~erra e

Surviving number: [

Species:
'_ :'-'l-ll_.:llr.l 1.5 i 7 I'-l_'ll_Ii'lI i

Habitat: Lowland {orests ane s

liberensis

1t H 1=
= 1 LA

AOITipS 1n Libera

hotogranhed biy |

Wildlife as Canon sees it

[_lhn‘r L:r"n'I'n s [0
the world around

One of the grealesl mies of
record and PTESETVE 1MagES
Us W --'Th" tir be handed down as a |'|r"'"1'u.,r' 1-l| all
generations. A photograph of the pygmy hippopo
amus has a unique capa ullll-. to enhance people s
awareness of this rare animal
The pygmy hippo 15 less aguatic and weighs
nndy aboul one-tenth as much as its better-kniwm
relative, the river hippo. At night, pvemy hippos
travel alone or in parrs, following their bwn tunnel
ke paths through the vegetation in search

dense

E0Ssso

The new autofocus SLR camera
More than autofocus
More than ever

of roots, grasses and fruils. | hreatened by hatitat
=g and overhunting, the pygmy hippo reguires
nrotection and a secure habitat if it 15 to survive
a4 an integral part of the forest ecosystem,

An mvaluable research tool, photography
play a vital rofe in the preservation of the pygmy
hppo by promoting a gre ater understandmg of this
SPHCIE: s and the habitat that i .||4.'|'=1.1'|:.F|I1.- its futore

And understanding is ].l:'rhit_';.:-:- the single most
important factorm saving the pygmy hippopotamus
and all of wildhfe,
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THE #1 TRUCK FOR YOU
Gt the aport truck with o 13010 work)

truck poyloed® Big peyboads hve helped
make Towota 71 o compact Yuek saleg®®
g # 1 i Yruck satistuction

XTRA COMFORT.
e XTRA POWER.
A " b SRS XTR Ac AB

it l- BLISE ST 1R o taor A fi

port truck perfoemance fromi & potent, responsive 116 bp alectronl

| ] ly Tuiebmected pngime. Ao sport Truck good looks with cos{om-ae
; Fecrdis. Snd the sperties? rutk aption 0F # gas Lals poweEr Sl
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INTRODUCING THE TOU RING SEDAN

THE DRIVING EXPERIENCE
FOR THE EXPERIENCED DRIVER.

Thisisone Car you may well
want to examine Trom underneath,
Hat On your Dack ona mecnanics
Ccreeper. And we welcome such a
critique,

Thefirstthing youll nctice Is that
each wheel has its very Own suspen-
Sion system. With rj_n;h System
Deing totally isolated frm“ thec
[J{:L J Cormering Isremarkable w'Lh
controlled heel and sway. At legal

DE*_E:F_ the way it handles |s almost
llegal

Inside is like no Oldsmobile
youve gver sat in, The ergonomic
experis exienaed even themseives
Eachseating area isgenuine ieather.
=0 |I.. ont DI 'mft“n ljust not onty
[or comtort, but alsa for front. 5|u
an ::I umbar support Every bend ol
?{' I seated body will be braced for

il me IL oring rr*"u_ﬁw-”
101 h-ﬂ drivers view IS
mac ru Icent. Genuine Bur Walnut

frames the cars instrumentation
and information center. Here,
computer signals are transiated by
uwz.:“.“t monitoring of the behavior

|“*=r_: y Every moving part

A Teves electronic anti-lock

praking system features a sensorat
eachwheelthatmonitorsspeedand
leeds the data to a microprocessor,
N a panic situat ”m. brake pressure
corrects up to 15 times per second
providing smoo [h anti-Iock
Draking power.

Theengineisa 3.8-liter V6 with

T Wmited solion 1987 QIaEmobile T-;-urlru; SECT
BOsCN '-';-i':1| iential portfue i”*it‘-':rh'“ﬂ
|':|'—‘|__| ONIC Sensors on cd [II_I|-| L al '-_1
crankshatt determine the exact
(iming of Tuel Input. and the f:”:i_urm"::
Electronic 'I_';ﬂﬂ?r'r'- I‘e odule geter-
mines e [‘r" cise amount for
OpUMUMm perorT "1 ”“':'
Fach car is individually Inspect-

edandtestdriven LJ[_':-DH CG'T'L".-IEL-.’;-H
lo assure you the ring Sedan Is
“.EF"EE:HL“_' uJ T Dile guiality
'-'_r

|—|-

rtificate personal ~,-' signed by
Inal Inspector is delivert ,;:wnh
ICN Car. Further assurance Is
videnced by a new 6-year/60,000
“' e power er‘li*“. warranty and
6-year/ {’l;' YoM |n rust-thr
r. 5 L._.L[. ﬁ'. Warl - YOUr
Ol :Iar nobile dealer fr-'f' the tﬂl“'T’

A
I_-r
E

JI._J'Clt

||_E|I

.__f|L__ o Ir ":._:I|||| r'lr I -| I-|.. o ..--II:I_'.,...I,- III‘I:|"|
warranty

I yOu desire more informatic *ur|
onthis remarkabile “P”,_JL [OMaobi
we'll send you a free cataloq. -’*'r"'rrf
lo: Oldsmobile T“.r.r 1J Sedan
i._..-l’[r'l g3, PQ.BO
Michigar ur—ﬂl '1

i‘“ Visit your [ocal Olds dealer and
request a test drive

Thelimited ed L"’“H [OUring Sedan
S Oldsmobile ¢ "‘. lality in its most
ral INIfiC ent form.

X 14238, Lansing,

uusrmbf &

Oldsmobile Quality. Feelit.




You've never walked in such comiornt or with such ease nﬂhﬂww
before, Because never before has there been a cushion- won't lose its effectiveness for the life of the

~ L Dynaco walkingshoes have been
proven

biomechanical
tessts 10 the top shoes on
mmmm,muﬂu#
hahmerh t e .'F'I.I.‘HTIHI
today. For

MHaHEI'H.ELHmIHh
retailers in bath men's and women's
qall 100822 250 In Missour, call
1-3M532-1361.
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FIND FUJL

Which of thesa sunbathers is actually a picture taken with Fuji Film?

Two ol tha bathing baputiss with witra-thin calar laysrs . los sharp
wol w88 alrove are flving, Briaalh- e bures, with trues calor and batisr skin
g woman longs than wo ve ever hhad o lore

And ane of (Tw bathlng e S 11 wou went color plciures an trus
tes is B pdcture of @ woman 1o IHe as the woman in tha middia, gat

| blown-up o e sirm Fujl Sapar HRE Film

I's ol 80 ensy to sea tho dif And pot plciures so alive, they simost
ference bacausse Lhe wormaon's brogthe.
pletura was taken with & remark-

o e 0 FUJI FILM DY

duvalopad Fujl Supsr KR Fim,




Heoause yiild "L[ w0 much more for YU IMONCY.

GoNikon
Or SOWIong.

Nikon. The very best quality for the very best
price. Thats always been the Nikon story. For
exampie, Nkon binoculars have BARK 4 high -
dex prismes and superb coated optics for full feld
viewing and outstanding brilhance. HBut whal
also puts Nikon

Ay ghead 18
craftsmanship
and precision
aligmment of all
optcal and me-
chanical com-
| ponents, Ths
MEans you can ook thr gh Nikan binoculars
indefmitely withoul eve-fatgue or headaches.
Thats why Nikon binoculars aren't just a pur-
chase, they are
AN myvestment
In SUpernor
performance,
vear after vear,

NIKOn han
ofulars repre-
sent the ulti-
mate m technology {or every need and also
for every appbeation, from the most esotenc
stich as spectl
astronomical
or rubber ar-
mored boat-
mg bmocnlars
{nitrogen hlled
for fog free,
1r‘u"|.[-E"|.'.|If"3!Uf
FE (0 gr'nr'r.ﬂ sports and recreational models.
And, of course, even m the lowest priced Nikon
models, you will alwavs pet cflmist}' far beyond
the ordimary —legendary Nukon quality.

Thats why we say, (xo Nikon or Go Wrong.
Nikon binoculars—at better camera shops, dis-
coumt and department stores, cata-
log showrooms and at sporting
poons Tetalers.

Pl b eetnd L ovilimgics

One tree can make
3,000,000 matches.

Uil

One match can burn
3,000,000 trees.




Hear the one
about the
runaway
bicycle again.
Call France.

Your Uncle Claude insists thar
bike had a mind of its own. And he
just happened o be sitting on it
But then again, the story changes
every time he tells it. Why not find
out how it sounds this week ? With
AT&T International Long Distance
Service, it costs less than vou'd
think to stay close So go ahead.
Reach out and touch someone®

FRANCE, BELGIUM,
WEST GERMANY, SPAIN,
SWITZERLAND
Economy Discount  Standand
opm-Tam 1pm-b6pm Tam-Ipm
§ .7 y B9 $118

AVERAGE COST FEH MINUITE

FOR A 10 MINUTE CALLS

" PTG TS DT TR «NW SR on The g of e cad
Firs MminceE JOam T acihirna e Ssost less A DRonRE am
I il Tl O T Ry Wl i the dorhnensiel U B durmg The
"WhatS B Agd T tedernl mede e ond aposcabis SR
Prarles LUl B dhprwbct O 0 soe O Bl 0 SeEew §n TR
e raioral e crootturn 1 SO0 ET-4000. © 08T ATRTY

ATST

The right choice.




SOME SEE A DANCER.
WITH MAXXUM YOU’LL SEE A HEAVENLY BODY
STREAKING THROUGH A FOOTLIT UNIVERSE.

YOU AND THE MIND
OF MINOLTA

YOU'LL NEVER SEE LIFE
THE SAME WAY AGAIN.

MAXUM

ONLY FROM THE MIND
OF MINOLTA




On Assignment

assistant editor Peter T
White, was lHEKewise traveling
tamihar ground. A veterdn

W ito has covered Southeast
Asia for the GEOGRAPHI
sometimes under fire -SIMCE
1961, White (below, lefi) ered
Its Seny with galning nccess to
people and events “we never
coull have seen otherwisi

U White, Norasingl SAVE

.I YE BCYED 55€0 ANy ohe WOrke
harder in the feld, He works
every waking moment, He'
reientless. Me pul questions to
Lommunist officils that mods

my hiur stand on end. Peter is

also very brave, He eats things
'HE RETURN TO LaOS, now  find the buildings of his home | wouldn't even touch
L Lommunist state, wias town, Vientiane, virtu iy un- I there were a White's Law
i anxious homecoming chiunged ("1t was like being in of fietdwork, how would it go?
forf Iree-lance |-|,|-!._._'.F =_:-|'1.F the tw hght zone') and his ‘Listen to ey Cone, g0 el
Seny Norasingh (above), countrymen full of typical high  ervwhere, do evervthing,” he
who left his native land for the  spirits (“No ong ever stopped counsels. “Even when things
United States in 1971, Fearing  the Lao from having fun” g0 wrong, evervihing thit

the worst, he wds surprised to His colleapue, GEOGRAPHI t'l.]|'|l:'l-- e grist for the mill."”
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