THE MAKING OF AMERICA: GREAT LAKES

I-
A

. THE PRODIGIOUS

THE GREAT LAKES’
TROUBLED WATERS :

KATHMANDU,
CROSSROADS
OF NEPAL 12

o . BANGLADESH
i STOPS THE SEA s

: CANADA'S
OUEEN CHARLOTTE
ISLANDS 102

'HIDDEN LIFE
OF THE
TIMBER RATTLER 12

i, g

OFFICIAL JounsAl oF THe MATIONAL GEOGRAPHIC SIOCIETY wasiixGToN, i



television program rhapsodized over the

guiet beauty of Big Moose Lake in the
Adirondacks of New York, The well-meaning
interlude lulled viewers with romantic scenes,
soft music, and words describing the lake's
serene quiet and crvstalline waters,

It was like interrupting a death vigil ata
hopeless bedside. The lake was quiet, too
quiet—no trout jumped, no ospreys dived to
disturb the lovely north-woods tranguillity.
Sadly, Big Moose was virtually devoid of any
living thing, doomed by man-made chemicals
that fall into it with every acidic rain.

Looks can be deceiving—especially if we
want to be decelved. This month we take an
unromantic look at five great lakes—ithe Great
Lakes. Some of vou will feel that we should
find our rose-colored glasses and take another
look—that we have looked past their grandeur,
their beauty, their dyvnamic economic value
and found only the sordid and the bad news.
You may feel that we have been deceived.

True, the lakes are not dead vet. Lake Erie,
a candidate for obituary notices by the late
19603, 15 now clearer and in some wavs cleaner:
Inputs of raw sewage and phosphates have
been greatly reduced. Yet held in its sparkling
waters—and in the other lakes as well—isa
witches' brew of chemicals that may be even
deadlier. And now in an unrelated phenome-
non the lakes almost seem to be exacting some
primal revenge agrinst their human polluters.

A natural rise in lake levels is wreaking
havoc with man’s proud constructions on the
banks. Slow erosion and roaring, ocean-like
waves nibble the shore or devour it in great
gulps, combining to destroy hard-earned lake-
side homes and make miles of valuable shore
dangerous and even unusable.

These lakes—collectively the world’s largest
body of fresh water—are not so much a border
between Canada and the United States as they
are a link. Wonderful assets to hoth nations,
and home and haven to thousands of Indians
leng before Samuel de Champlain led Europe-
ans to their shores, the lakes now need—anil
have begun to receive—both nations' united,
thoughtful, unromantic attention.

Staff writer Charles Cobb and ten photogra-
phers have given the lakes thoughtful attention
and bring yvou the concerns of the people—
laymen and scientists alike—who live along
and work to improve these Greatl Lakes
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The Great Lakes’ Troubled Waters 2

Forty million people along the shores of the
world's greatest freshwater seas are battling
twin hazards of record high water and continu-
ing poliution, Charles E. Cobb, Jr., finds. Pho-
tographs by Bob Sacha and Richard Olsenius,
plus a double map supplement, Great Lakes.

At the Crossroads of Kathmandu 32

With a spiritual strength honed by centuries of
isolation, the Nepalese of Kathmandu Valley
have opened their [ives to the secular world
itnd (ts distinctly modern problems. Douglas
H. Chadwick and Williaom Thompson report.

The Prodigious Sovhean 66

This ubiguitous legume keeps cropping up in
more places than we can tmagine. Fred
Hapgood and photographer Chris_Johns trace
its history and ossess its potential to help feed
a hungry world.

Thev Stopped the Sea g2

In a model development profect, described by
its chief engineer Hans van Duivendijl, human

muscle dams the Feni River in Bangladesh.
Photographs by Pable Bartholomew.,

Queen Charlotte Islands,
Homeland of the Haida 102

CHY Canada’s west coast, Moira Johnston and
Dewitt Jones record a logging controversy that
both threatens and unites the remnants of a
proud peaple fighting to save their heritoge.

Life of the Timber Rattlesnake 123

Herpetologist William §. Brown and photogra-
pher Bianca Lavies portray a little-krnown, be-

leaguered reptile whaose habitar in the eastern
United Stotes is shrinking.

COVER: A Japanese novice geisha delicarely
eats a morsel of slippery tofu, a prized product
of the sovbean, Photograph by Chris Johns.
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THE GREAT LAKES

Filled to the brim. North America’s freshwater seas are at the

clearer, but unseen toxic chemicals continue to poison their

! By CHARLES E. COBB, IR.
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TROUBLED WATERS

highest levels 1n a century. After vears of effort the lakes ar

walers, troubling the 40 million people who live near their H[H"I'I:_”-u.

Photographs by BOB 5ACHA and RICHARD OLSENIUS



OMETIMES WAVES slam the shoreline
of Lake Erie hard enough to rattle
the dishes inside Bob Rumes’s chi-
na cabinet. Bob wiches that a few
cracked plates were his only warry, but the
luke, here at Willoughby, Ohio, seems de-
termineéd to take his entire yard. In 1950 it
sloped down some 160 feet to a sweeping
beach. Since then 60 feet of his lot have been
swallowed by the lake—20 feet last year
alone. And now there is no beach at all.

I stood with him at the edge of his proper-
ty. It ends abruptly where a broken wall
slides down a jagged escarpment.

“With the beach gone, we take a térrible
pounding from waves hammering sold
bank,' he told nye. Helplessness and sadness
hung in the air, and a little anger. " This has
been going on for three vears. It's bad!”

Some of his neighbors have fled. Their
houses perch precariously at the water's
edge. In one home the living room extends
dizzily over Lake Erie; in another, the ga-
rage. Eight houses have heen condemned.

Simply stated, the Great Lakes are filled
to the brim. Four ofthem—=Superior, Michi-
gan, Huron, and Erie—recently reached
their highest recorded levels in this century;
Ontario was close behind. In many piaces
their shorelines resembled battlefields.

The analogy to war is uncomfortably apt.
These life- and property-threatening lakes
dre, for their own part, also in a key battle
forsurvival. Andtothem, we are the enemy.

To maost of us the Great Lakes have al-
ways seemed glorious, infinite, and invul-
nerable. We have prospered greatly from
them, bul in so doing have pushed them to
the limits of good health. And perhaps it is
not farfetched to say that with the pressures
of our population, our industry, and even
our recreation, we have pushed them to the
limits of their patience. We realize that there
is a price for what we have demanded of
them—and the price tag is going up.

Environmental pollution is a national and
global problem, but long abuse has inflated
the toll to the Great Lakes. For decades we
have buried chemical waste along their
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shores and poured sewage and fertilizer run-
off into their waters. Is it any wonder that
they are hurting, that we, bound as we areto
the lake system, are threatened in return?

According to 4 1985 study conducted by
the Roval Society of Canada and the U. 5.
National Research Council, the 40 million
people living in the Great Lakes region are
exposed to more toxic chemicals than those
in any comparable segment of North Amen-
ca. “We can't define the [human| risk,”
Dr. Jennifer Ellenton, who worked on the
study, told reporters, butl “we are a part of
the Great Lakes ecosvstem, and the system
is contaminated.”

Ecosystem was a word [ heard often while
traveling and guestioning the future of the
lakes. Dr. Jack Vallentyne, a senior scientist
it the Canada Centre for Inland Waters, de-
fines his ecosystem as: “Me, plus the air, wa-
ter, minerals, plants, animals, and human
relationships on which I depend.”

He, ton, has a warning: “The basin as an
ecasystem i= in jeopardy; it's off balance,
Just as my body has limits, so does the Great
Lakes basin. We've reached those Iimits.”

EVERTHELESS, even as [ gathered dis-
turbing data while traveling rrom one
end of the lakes to the other—a span
of more than 800 miles—I found it
hard to believe these enormous bodies of wa-
ter could be endangered. Rarely was ] any-
thing less than awed by them. For in truth,
these are inland seas: “Sweetwater seas)”
1 7th-century French Jesuits called them.

The smallest in area, Ontario, is 53 males
acrass and 193 miles long. All told the lakes
cover almost 95,000 square miles; together
they hold some six quadrillion gallons of
fresh water. That is one-fifth of all the sur-
face fresh water on earth and 95 percent of
all the surface fresh water in the United
States. Pour that over the contiguous U. 5.
and we'd all be in water tén feet deep.

Thirteen percent of the U. 5, population
and 32 percent of all Canadians live around
the Great Lakes. No region of North Amen-
ca has given us more or served us better.

National Gepgraphic, July (957




Beginning with the fur trade of French
explorers (who at first thought thev had
reached the China Sea) and continuing with
timber, grain, copper, iron ore, and coal, the
lakes unlocked a continent's resources.
Mills, mines, and factories gave us lake-
side empires of automohiles and steel and
spurred great cities: Chicago, Detroit,
Toronto, Buifalo, Cleveland, Milwaukee,

Az much a product of the lakes as the mus-
cular cities are the farms that lie beyond.
The Great Lakes states grow 49 percent of
the nation’s corn. Wisconsin produces more
dairy products than any other state

Perhaps no part of the United States is so
diverse and appealing. During my travels |
prowled the ruggediy beautiful, rocky edges
of Lake Superior, home of Indian gods, and
explored vast dunes along Lake Michigan.
“And vou guys back East think we just have
steel mills and pollution,” my friend Bill
Douglas remarked in Ceary, Indiana, as we
strolled that city's lovely lakeside park.

Bird-watchers, rock hounds, campers,
boaters, and sunbathers by the millions find
the Great Lakes an irresistible plavground.
Sportfishing alone attracts five million an-
glers, who pump two billion dollars into the
region's economy each yvear.

For all thas, it was transportation—cheap
transportation for the grain and ore wrested
from America’s heartland—that defined the
iakes’ importance, From Supeérior in the
west to Ontano in the east, and thence
through the 5t. Lawrence Seawsy to the At-
lantic, the Great Lakes form the world's
largest freshwater transportation network.

In 1986 almost 60 million tons of cargo
passed through the locks of Sault Ste. Marie,
connecting Lake Superior with Lake Hu-
ron. About 40 million tons passed through
the St. Lawrence Seaway, Fiftv-five percent
of Canada’s grain production crosses Thun-
der Bay, 200 miles north of Duluth,

Duluth lies at the far western edge of
the inland ocean that is Lake Superior,
Winter was already making some feints at
autumn as [ watched the Nea I'vii ease
inta Duluth harbor, Four horn blasts from

The Grear Lakes” Troubled Waters

*. .. the 40 million people

living in the Great Lakes
region are exposed to more
toxic chemicals than those

In anv comparable segment
of North America."”

“One bullhead seemed to

be looking right at me with
a sort of desperate grin, its
lips red and swollen with
tumeors.”

*. . . the worst may still lie

ahead. Parts of downtown
Chicago could be engulfed
by Lake Michigan.”

“Do vou know what's

down in the lake? The roof
of my house, sinks, a stove,
beds.”

“They find that PCBs reach

even the fetus and that
exposure continues during
nursing. . . . There have
been some developmental
delays.”




the ship sliced through the chilly October
air. The 386-foot-wide aerial-lift bridge
stretching across the harbor entrance rose
soundlessly, and | watched the ship easetoa
berth beside the giant grain elevators of
Harvest States Cooperatives. Spilled, rot-
ting grain gave the air a whiskey smell. At
my feet scattered kernels were sprouting.

Linemen scrambled anxiously to make
the ship fast ps her captain barked com-
mands. Officials waited nearby. With them
was Dick Pomeroy, a local reporter and
sometime lineman: "It's still fascinating, no
matter how long vou've worked here. ™

Part of my own fascination: realizing that
oceangoing vessels sall here; for we were in
the middle of America, an amazing 2,400
miles by water from the Atlantic Ocean.

Although the ship stretched the length of
two football fields, “She's not a big one,”
shipping agent Charles Hilleren said as we
made our way across her deck, shippery with
durum chaff. Wheat, already gushing out of
a chute from one of the dockside eleviitors,
formed a brown pyramid in one of the holds,
“The hold will take 5,400 tons, and it's
just one of six,” Charles told me. “All the
blood, sweat, and tears my uncle put into his
S00-acre farm go into this ship in about 20
minutes."

The Nea Tyhi had come to take American
durum wheat across the Atlantic to Algeria
Algerians favor it for the couscous that is
their dietary staple

Last year ships registered to 26 nations
carried 4.5 million tons of cargo from Du-
luth and its sister port of Superior, Wiscon-
gin, to countries around the world

HE WATERWAY these vessels follow,
across some of North America's old-
est rock, was gouged out largely by
the thrusts of Iee Age glaciers, which

retreated some 10,000 vears ago. lce more
than a mile thick bulldozed the landscape
and withdrew, leaving five gigantic basins,

Today there are waves and surfl more
akin to oceans than lakes. On these huge
expanses of water, even after a storm has
passed, the waves continue to crash—hard
enough to rattle Bob Rumes's dishes, to
devour his vard. Erosion occurs every-
where. More than a few homeowners have
paid a heavy (Continued on page 14)
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Closed for the first time by flooding, Lake
Shore Drive (Delow) (s seen during the
February storm when northerly winds
barreled down the length of Lake Michi-
gan, piling water up all along the southern
end. Though years of high precipitation
ard unusual cold raised lake levels, the
February flood was exacerbated by

an unseasonably warm winter, depriving
the [nkefront of protective ice barriers.
Twenty-foor waves jumped seawalls,
mithing shating rinks of parking lots
(right) and streets for a block or two
inland. Home to o tenth of the Great
Lakes' population, Chicago 15 particularly
villngrable ro rising lake levels becouse

of its extensive lakeside development
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SEDIMENTS & DREDGING

Lake sediments Harbor micro-
arganisms thal imtroduce polsons
fo tha aguatic food chain. Chan-
netis and harbors in industrial
regions may contain polychlar-
inated biphenyls (PCBs) far In
excess of allowable levels.
Channe! dredging stirs the sad-
iments, recontaminating the water
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Aftar yaars of high precipitation
fhe Great Lakos walershod is
nearly saturaled, Thus current
rainiall rung off guickly, exacer-
bating current high inke levels
Leaching of pesticides and
ingusinal foxics through subsoil
remains an impoartant rowle of
contamination foar the lakes
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MARINE INVADERGS

The sea lamprey probably en-
tared the lakes via the Ene and
Welland Canals. Nearly wiping

aul many predatory fish species,
this parasie sef the stage for

the prodiferation of the alewtfe in
the 1930e, By the larte 1960% this
spacies accounted for 80 percent
of Lake Michigan's fieh population

WIND SETUP

Sustained wind blowing
along a lake's axis piles waler
against (e windward shore.
Lasting a few hours or days
storm surges, as they are
aften calied, are tnfiuenced
By Wi farce, duration

and felch, or distance the
wing Biows across the waler

SEICHE

A lake's surface osclllates
following a disfuriyance, usually
atmospherc. In the Great Lakes
such seiches aften accur after
sforms. In Lake Michigan

rses of as much as eghl

feet have swamped docks

and marinas, causing gesiruc
frofn gnd casualliies



EUTROPHICATION, the natural aging process of
lakes, can be accelerated by nutrient runoff
from agriculture and efftuent from municipal
sewage plants, The process is evident in south-
ern Green Bay, where orange and red indicate
unusuaily high algal growth.
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SOME 8,000 MILES in length, on earth. Seen from a weather lakes form a virtually
~ the Great Lakes’ coastline satellite, lake waters display closed system. For example,
~ forms an aquatic ecosystemto  a range of turbidity (above), it takes Lake Superior 180
1 rival in size and complexity influenced by suspended sedi-  years to turn over its entire
- the continent’s Atlantic,  ments, river inputs, and algal volume of water. Shallow Lake
1 Covering 95,000 square miles,  low turbidity, hot colors, high.)  replacement time, is both

* the lakes contain one-fifth With out-flow restricted by easicr to pollute and quicker
:ﬂ‘uﬂﬂuﬂ'ﬂhmm narrow connecting channels, the  to clean up.
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CONSIDERED HIGH by modern that lake levels have ranged
standards, lake levels are just between extended highs of

now approaching the long-term  around 585 feet and lows of 572
average for the past 1,500 years, feet (graph above). Historical
according to geologist Curtis records show frequent short-term
E. Larsen. Based on geologic fluctuations during the most

and archoeslogical data from recent time of lower levels

the shores of Lakes Michigan —when modern settlement

and Huron, Larsen calculates around the lakes occurred, The
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decline reversed following the
Dust Bowl years of the 1930s
and, if history repeats itself,
Huron and Michigan may rise
an additional five fect within 100
to 200 years. But man-caused
changes in the atmosphere,

like the greenhouse effect,

mury disrupt natural processes.




Encroachment of lake water along north-
ern Lake St. Clair tums homes into (s-
lands for months on end. At the vacation
community of North Island, Michigan,
Brian Klovski's yvard—dry in the summer
of 1982 (below)—has been flonded al-
MoSt I.'L"-"IT”'IHIT'IIE'_‘&' since the Spring o
1984 (bottom ), Across the state, at South
Haven, a house teeters on o storm-eroded
bluff over Lake Michigan (facing page)
Property ownors reject blame for bullding
nedr the shore and [obby for projects to
lower [ake levels. Scientists debate the

efficocy of such methods.
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(Comtinued from page &)  price {or the de-
lights of lakeside living.

I drove up the eastern shore of Lake Mich-
1gan, a region under constant assault by hagh
water. It is lined with lofty bluffs on which
many homes have been built. Orchards here
grow cherries, peaches, apples, pears.

In St Joseph, Michigan, I met Donna As-
selin and ached over her plight: Do you
know what's down in the lake? The roof of
my house, sinks, a stove, beds. I'd never go
back on the lake. Idon't think people belong
an the shoreline anvy more.”

There is ample evidence to support her
fears. At the eastern terminus of Lake Ene,
residents of Hoover Beach, a suburb of
Hamburg, New York, placed a massive re-
vetment in front of seawalls and property.
Some of the stones weighed 16 tons. Never-
theless, in 1985 a storm, pounding the shore
for 24 hours, destroved a dozen homes and
forced more than a hundred families to flee.

In Michigan applications for erosion-
contral structures have more than tnpled
since 1984, In the spring of 1986 the town of
Parma, New York, on Lake Ontaro brought
in 50 dump-truck loads of sand so residents
could pile sandbags around their homes.

ANDBAGS were clearly the first line of
defense in Clay Township, just north
of Detroit, where lakeside lawns were
sogey and swamplike when 1 arrived

last July. Sitting on the 5t. Clair River, be-

tween Lake St. Clair and Lake Huron, Al-
gonac is known as the Venice of Michigan
hecause of 1ts many backvard canals filled
with small craft. The area faces a flood
threat with everv storim. Streets are often
pumped, “We look like a war zone now,”
township supervisor Robert Wronzki snid
when | remarked on the sandbags

Nor are the big citiesexempt. Lake waters
are eroding sections of a scawall that has
protected Chicago's lakefront for 50 vears. |
talked with Sheh Lulkin, who hives i a con
dominium in the northern Chicago commu-
nity of Edgewnter, Once beach formed her
backyard. The beach has disappeared, and

Lake Michigan waves crash against the

buildings, sometimes splashing up to the

fifth Aoor. Savs Sheli, a condo association
leader: “We are no longer on the shoreline,
we are the shoreline, ™

Nutional Geographic, July 987










Water levels are at their highest in 124
vears, but why# | wenl to see Dr. Frank
Quinn, head of the Lake Hydrology Group
of the Great Lake: Environmental Research
There heen climati
changes, Dir. Quinn told me. For 20 vears
more rain has fallen than usual, Moreover,
lor 25 Years temperatures have been cooler
And
said bir. Chuinn wrylv: " Youcan't predict cli-
mate; 1t's like the stock market

A good way to think of the lakes, he sug
gested, 15 as a sertes of bathtubs hlhng
up with water from précipitation, grouned-
water inflow, and surface drainapge from the
Each bathtub
from Lake superior to Lake Ontano, s low-
¢r than the next.

The lakes are connected by channels, but
Lhese nre so narcow thatl the outibow of water
5 slow. For instance, a complete exchange
of water in Lake Superior would take about

Laboratory. have

than normal, slowing evaporation

-llrrllljhllll'_'..'_ WAl '-|'|I.:l!_

2L VEATS

What this means, ven
when the lakes are full and t
gvapaoranon,

simply, s that
iere is very little
the water 1= nol going (o go
“"hverybody thinks
there's a plug vou can pull,” sighed Ih
Quinn, “but there's not. ™

Adding tothe problem s what is known as
" 'he earth's crust 1s still
rebounding from the weight of glaciers of
the last 1ce age. [-i|ll'.1g|1 Lhis upw ard throst

AlTYW |II.'-'_"' anvilime soon

“isostatic rebound

15 only a few inches a century, it has the
efiect of tilting a pan of water—downward
gutlet channels

toward the south—as the

Industrial studpge containing oils,
greages, and metals 15 pumped mto
settlirig ponds such as this one of
Lhe Mouge Steel Company plant
(right) in Michigan Though dump-
ing 15 strictly regulated, contami-
narnts still enter the (ahes through
groundwater leaching from [and
fills. This settiing pond supplements
a state-of-Uie-art f(reatment systamm
Each year millions of tons of sed
tmemits—Ilike this red clay it spill
ing tnto Lake Superior from
Michigon's Ontonagon Rives
{left}—enter the lakes from tribu
tary streams. Many are contoni-
rated with ggricultural chemicals

el frctustrial wastes

Fhe Greal Lakex” Froubled Warers

of Lakes Michigan, Ene, and Ontano are
v ihan their south:

tilted upward more rapid
ermn shores

There are man-made structurés thiat mod-
1y lake levels somewhat: the Long Lac and
Ugokidiversions, bringing water from Can-
ada's James Bay watershed into Lake Supe-
ror; the Chicanggo divérsion, removing witer
from Lake Michigan via the Illinois River:
regulation at the 5t. Marys River, channel-
me water to Lake Huron; the Welland Ca-
nal, which diverts Lake Erie water to Lake
(ntarto; regulatory works atfecting
Lake Ontaro outflow

jq':.t‘.!'lt---:'-.-nl:-. slightlv alter lake levels., "1
Y doubled the LU hicago diversion, the «f-
fect would be to lower Huron and Michigan
By 2.5 inches," Dr. Quinn told me.

A i'*.-li_ll]l.' af inches is the difference
between just above my nose and below ma
lips,” Chif Sasty responded m Lasalle,
Michigan. The sun glinted off the water of
.ake Ene as Cliff, his wife, Sandra, and |
talked at their home, 1 had seen the water
marks from flooding inside his home. San-
dra remarke
Lhe other shoe Lo |E§-|]a This lake can change
a fittle wind, and vou've got an in-
stant flood on vour hands. ™

and

“Tt's a little like waiting tor
s [AST
difference. After

southwest winds biow
water somebimes

mCHES DO MAKLE A
nor

along the lake's pxis

ICasl Or

nacillates for davs, rising from inches to
feet—as much as eight feet—sending waves

crashing to shore with terrible force
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He also wants increased flow
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Yet, i the mid-1970= a research tean together in the earlier, cruder chromato
discovered PCBs—polychlorinated biphe-  grams. Andwhere did the toxics come from?
nyls—in fish samples taken from an igland  The toxaphene likelv came from the South
fake. They were al twice the levels found in - where it was usid o combat the boll weevil
surrounding Lake superior antil it waz virtually banned in 1982, The
Wavland Swain headed that team. Hi PCHs could have come from anvwhere, for
now teaches at the University of Amsterdam  they were then i wide use. One thing was
nthe Netherlands, butl caught upwithhim  eertain: Neither the toxaphene nor PCR
il a wialer-guahty conference 1n Letron could have come from Isle Rovale, “With a
"We had no clue as to how these chemicals Ittle detective work we concluded Lhey iNlE
could have gotten there. 1 thought we mus arrived in the atmosphere and washed down
have made 3 mistake.” in precipiintion,” Dro Swain todd me. Even
What followed was {raniic checking tually the team found 12 other compoundsin
Were there unknown toxic wasle sités of fish on the island., “They all came by air.™
faulty Ltransformers or hydraulic power sys [oxic rain—more formally, -llE'Il“-IJJ"- rii
tems? They are all sources of PCBs. But  deposibion of toxics—is an increasing
there were none of theze on the sland. Fi- cierm of scenbsts studving Great La
nally, Dr. Swain told me: “We sent the iish. water quality. 1f toxics can float in from any
sampies [or analysis with the newer, more  where, they shudder at the prospects for
sensitive gas-chromatography instruments managing the problem anvume soon
.1I|l| iR I '-'.':'-..'Iil:'lr'|ll'll LOnRsicler <dioxans 1'. o |!-|I1!"|l II"III"t

A deeper mystery, [or nowhere in the Foundation report found that the intake

lakes pred was toxaphene, an insecticidi af this now notorious family of chemicals

rommaonlv used. But here. also, was a el through food was 66 times higher in Toronto

The first thineg that bhecame clear was that than is considered safe

Lhe PO HS and toxaphene had been lumped But are the Toronto findmes valid forthe

i I"'l-'-'l-"l-ln.4l|-"='.':|.|"-!2'.'| Jduily 1987




Great Lakes region? Some researchers
doubt it and awant results of wider testing.

Thomas Rahn of Canada's Pollution
Probe believes the dioxins reached Great
Lakes farmlands by air: *From garbage in-
cineration mostly. Hydrocarbons and chilo-
ride in plastics are the buillding blocks
of dioxins. "

Airborne toxics are only the most recent
threat to the health of the Great Lakes. Sei-
entists, governments, and environmental-
ists have been worrving about others for
vears: In this region, where industry has
been king for 150 vears, protecting water
quality i1s a constant challenge

Until the 1950s the lakes were widelv con-
sidered too immense to be polluted by man.
But by the 1960s Lake Erie was unoificially
proclaimed “dead,” a victim of eutrophica
tion, the accelerated aging resulting from
the dumping of phosphorus-laden wasie
and sewage. As a result, Erie had become
matted with thick green algae; the air at
timies stank of dead fish.

Lake Erie's fate added impetus to re-
search for solutions to the region's problems.

iﬂ
{ -I}. IJ:
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Erie's problems eased with the banning of
phosphates tn laundry products. And in
1972 the U. 5§, and Canada signed the Great
Lakes Water Qualitv Agreement, a blue-
print for improvement. Since then thev have
together spent almost nine billion dollars on
sewage plants. Stricter controls have also
peen placed on industrial waste water

ODAY Lake Erie sparkles, as do all the
other lakes. But thev are by no means
pure. The ITC has verified nearly 300
chemical compounds in the Great
L.akes, Many are considered potentially
dangerous to humans. These include sus-
pected cancer-causing aromatic hydrocar
bons like dioxins, mirex, and PCBs.
especially PCBs, now banned but nearlv in-
destructible, once used widely in transform-
ers, printer's ink, and dyes
Toxics are insidious, Unlike conventional
pollutants—sav raw sewage—they are in-
visible and odorless in the water. Further-
more, some are persistent; once in the hody,
they stay
For the most part thev are found at low

POS | il ik =hlll | pEp fOw TEC=E

Shock troops for science, Pekin duchs forage near a steel plant ar Windermere Basin

o waterfow! wintering site on western Lake Ontario. The Canadiaon Wildlife Service
uses the ducks to test pollution effects. After six weeks most ducks had hich levels of leod
and PCBs—and maost died. Better earthbound than airborne, coal dust is controlled by
witer spray (above) at a steel miill on Lake Ontario's Homilton Harbour

The Ceread Lakes' Troubled Waters
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Gambling with fate, Ray Cummins of
Ludington, Michigan, boils chinook

sellmon (n s Dacky ard, fully aware that
the Lake Michigan fish in his diet hos
increased the levels of PCBs and DT in
his blood. State researchers are fracking
his health, along with that of 571 others
o determine long-term ¢ffects
water levels, OUrganisms Like plankion picx
them up. In turn, small fish that feed on
these organisms accumulate increasing con-
centrations, especially in their fatty tissue
And so on up the food chain, all the way to
humans who eat the fish.
And how bigathreatare they tous? Scien-
tists are only beginning to understiand
On Ohio's Cuvahoga River sunlight cut
through the sprav in the wake of our small
bhoat, creéating little rambows. 'We pulled
alongside a buoy, “Iseée fish,” Kyle Hartman
yvelled, pleased that despite cold weather
three brown bullheads were in the Lrap net
that Stephen Smith and Dr. Paul Baumann,
of the National Fisheries Contaminant Re
search Center, lifted out of the water
(ne bullhead seemed to be looking right

at me with a sort of desperate grin, its lips
red and swollen with tumors. Y1 guess he
hasn't seen his orthodontist viet,” Steve said
with o grim laugh.

All three hullheads had skin lesions, as
did fourof the eight fish we ultimately pulled
out of the niver that morning. Dr. Baumann
and Dr. John Harshbarger, who directs
the Smithsoman Institution’s Hemstry ol
Tumors in Lower Animals, were on the
Cuvanhopgn to study the effect of toxics on
bottom-feeding hish

HERE 15 hardly a better place tor this
than the Cuvahoga. Each year up-
wards of 740,000 pounds of metals
and 95,000 pounds of organic pollut-
ants are discharged into the niver system.

The Cuvahoga i1s infamous. In 1969 it
caught fire, The culprit wasa spall of hot slag
into a river whose surface was more oil
chemicals, and debris than it was water

| ],jl,' !'i"n.'-I_'T |'I|.:|':u |||It feC o I|‘|'I'I| |||]:i“" =i |'| i
matically as Lake Erie. Upriver, where pa-
per mills and steel plants share the banks
with derelict lift hbndees, 1 saw hubbles of
methane floating on the scummy surface

We brought the bullheads to Ur. Harsh-
barger, who had set up g muakeshift lab in
garage at the Army Corps of
J_':]']_E[I_'II'_'L'T:. PIEL 1N Cleveland, “The fish act
as sentinels,” Dr. Harshbarger told me as he
began cutting out thelr livers with sCissors
and, using tongs, placing themin small jars.
“These I'll take back to Washington.™

Back at the Spmthsonian heé found liver
tumors in four bullheads. An advancoed Hver
cancer and & skin cancer were found 1n a
freshwater drum we caught. “With them
VOL CAN MAKe anextreme (|
skin lesions, a good case. Since hver tumaors
rarely occur spontanecuasly, Dr. Harsh-
barger told me later, “anvtime vou get thit
many tumorous changes in the liver, yvou
have an indication of chemical carcinogens
in the water."

In earlier research, conducted where
Ohio’s Black River emplies into Lake Erie
at Lorain, Dr. Baumann found that brown
bultheads had a 30 percent prevalence ol
grossly detectable hiver-cell and nle-duct-
cell cancers, However,
“Tt's almost impossible to go 1nto the water-
way and say, oul of thousands of chemicals,

<
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Y Strong case, wil
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Lip cancer on a bullhead tndicates carcin-
ogens in Wisconsin's Fox River. In more
contaminated tributaries, fish cancer rates
rmay reach 84 percent. At Roswell Fark
Memorial Institute in Buffalo, New York,
trout fry injected with carcinogenic benzo-
pyrene glow under ultraviolet light ina
test to find which toxics cause tumaors.

which precise sequence caused cancer.”

Juestions! 1 here were always guestions
to ponder everyvwhere [ traveled around the
lakes. None struck me as more urgent than
iether effects on humans are showing up.
_Lan those who eat large quantities of
(reat Lakes fish expect cancer or nervous
syetem disorders sometime later in life? Will
the children of mothers who eat contaminat-
ed spectes be born with defectsf Do heavily
polluted waters pose a danger to those living
bhestde them #

To my surprise, 1 rarely came across hu-
manepidemiclogical studies. Eventhe Love
Canal seemed forgotien insofar as whal
might be showing up among those hapless
victims of pollution along the Niagara
Kiver, where even today milhons of tons

W
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of chemical waste is spread among 2185
dump sites; Although most residents nea:
Love Canal have been evacuated, there
heen a lag in effective medical studies.

As for fish, the Great Lakesstates and the
province of CUntario issue consumption
golvisories. 1 hey warn préegnant women and
nursing mothers to avoid eating certain
Great Lakes fish, T hev also adwvise the rest of
us to avoid eating certain large fatty species
and to limit the consumption of others

However, fishing and recreation repre-
s¢nt big monev in this era of industrial de
cline on the Great Lakes. So state officials
are understandably cautious about alarmist
predictions when so little 15 known

Dr. Harold Humphrey of Michigan's
Public Health Department has been study
ng 572 people whio eat :'Ej'l.ri,_"l‘ amounts of
Lake Michigan fish. Their blood may show
13 parts per billion of PCBEs. But Dr. Hum-
nhrev's findings so far do not seem alarming
“None of their medical events stand out
They are not uniqice in terms of health prob-
lems." However, he added: "We cannot
write the final chapter on this until we learn
what happens Lo the fish-caters when they
grow old. "

More disturbing were the lindings ol psy-
chologists Greta Fein of the University ol
Marvland and Joseph and Sandra Jacobson
of Wavne State University. They have been
observing infants born to mothers who eal
certain species of Lake Michigan fish, They
find that PCHz reach even the fetus and that
exposure continues through nursing,

And the effects? There have been some
“developmental delays,” Sandra Jacobson
told me. The effects are subtle, and "we
can't say they're permanent.” The exposed
infants were found to be somewhat smaller
at hirth, and at seven months they showed

poorer short-term memory

IDESPREAD CONCERN is spurring
action. Speaking before a U. 5.
Canadign water cquality summit
conference held by the Center lor the

Lreat Lakes last November, Michigan Gow-

ernor James J. Blanchard outlined a strate

gy aimed at freeing the lakes of unsafe levels

of toxic matenals by the vear 2000

He also proposed creation of a Michigan

Great Lakes Research Fund to monitor

LAXE HERARING mnatlve ]
WALLEYE nalive 1
COHD SALMON sfocied 12
BLOATER native

LAKE WHITEFITH native
LAKE THROUWUT naitve. shockod
BEALAMPFHEY ivvmcdor
ARINEBLYW SKMELT fnlrop peeg
LAXE STURCGEDMN naflve, andangened
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problems and trends. "We can no longer be
content simply with regulating after the
fact.” said Governor Blancharad

There has been limited progress. All eight
akes states now have programs (o control
toxic discharges into the lakes. In May 1986
from the Great Lakes
signed a toxic-waste agreement. And in Sep
tember environmental regulators from
these states agreed to a nonbinding pact call-
ing for a series of meetings in 19R7 to devise
common approaches for controtling toxi
potlution

A sign that cleaning up the Great Lakes
has hecome a national 1ssue came with pas-
sapge of the Clean Water Act reauthorization
in February, Anamendment sets up a Grréeat
Lakes Research Office under the National

EOYEITI S SLAles

National Geagraphic, July 198/
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HAINBOW THOUT sinciod
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Clceanic and Atmospheric Adminisiration

Admittedly these are just beginning steps
But Dr. Waviand Swain 15 :Il.'-|.l:":ll-.. "We
have the techn -]I.I'-:_" L Fia Ol selvies of these
If we get started on research fo
cost-effective disposal, we hikely will find a
solution for the future, although it may be 2
it late for those .1'_5-_'|_'._l.l|,:'. contaminated

51T TOO LATE? [ don't think =0. And aone
i ' lack Yal-
thousand

of the reazons is my friend I

lenilyvne, known L«

irotund the world as
sphere.” He thinks pollution
|'_n_".--r:" 1l EFels I_-l_']ll::'r' HII! 1L W I|| L

“"Jlohony Bic
will get worse
t hetter, he
belteves: 1 he people will wake up before 11
gels as bad asit can be. ™

As Johnny Biosphere, he has decided that

the hest : lace to I'-l.';_.:.'f: turning the ||j'||"'||-.-|'|'|

around is with
one delightiul
fifth and sixtl

voung children. 1 joined him
morning at an assembly of
1 graders at the Nipeara Street
school in Niagara Falls, New York, & few
miles from Love Canal

standing before the students in a4 brown

safarisuit with g globe strapped to his back,
he asked: "See
thought the straps were part of a parachute
carried an oversiz

with me whenever |

anvthine stranger” One hoy
Another thought he
"I carn
=0 IO || an vt'n m |r.'~'-
them, “&s a reminder of the importance o
garth.” The word *blosphere” was stamped

ononestran: on the other, “ecosvstem.

1
a globe

from home. " he told

'he students settied in for an assembly of
fun with this odd professor, His globe hghts
up “if the person who touches it has done
something good tor the biosphere.” A tape
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took out asoft drink and to the dismay of th
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‘Mot anv better, 1 2o
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would be in-
to think about lay
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Lrreal
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Lnese students
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ol progress and prosperity. Restoring a

miintaiming the good health of th

Lakes will be the job of more ||:r'|
Fenerntion

Says Johnny Biosphere: "Perhaps thevll
1ze that the junk they put mto thelr eco-
svstems will return to haunt their children
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New Forces Challenge the Gods
At the Crossroads
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of Kathmandu

OLERANCE 15 the
sparitual glue that has

|I-:IH',: held l-:1-_*:L_'T|1|_'I the

people of Nepal's Kathmandu
llil.-"{]h"u. ]‘IL'IL' l_.{l'i.':]l T:'JI;§EI“[1'—
muingle, and thousands of gods
merge. Almost all are embraced
by the Newars, probably
descendants of the vallevy's
original inhabitanes. Newars,
about half the population, speak
a language separate from that of
their Nepalese neighbors, Half
a dozen other ethnic groups
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seems to cast a watchful eye
beside an 1mage of a wrestler
believed ten times as sirong as
an ordinarv man. Will Kath-
mandu’s powers that be have
the strength to deal with a
booming population, land-use
questions, and the culr of
Western matertalism?

By DOUGLAS H. CHADWICK

Photographs by
WILLIAM THOMPSON













EFORE ME is what looks like a
small, serane idol. Itisin fact
a beautiful child, eves oul-
lined in black ointments, dark
hair gleaming with mustard
oil, relieving herself in the I trv to
move it but bump into a businessman's
briefcase. Nudging right, I'm nudged back
by a bull wearing a necklace of marigolds
Pressed from behind by a piping flute seller,
1 step over the child as a bus blares up the
narrow brick canyon, missing us all by inch
es. Within its coils of exhaust a4 man painted
orange, carrving a snake-headed staff, takes
form, nods at me, then vanishes behind a
jostle of teenagers with stereo headphones
working out their rock 'n' roll moves. Pago-
das that writhe with erotic carvings thrust
roaf upon roof above the trees, where big
bats hang like {ruit. And above the roof:
tops pure white snow peaks reach upward
toward the stratoaphere. At the moment all
I'm looking for is the local computer club
somewhere in the magic confusion of mod-
ern Rathmandu

l once met a Nepalese hillman along a
switchback trail and asked where he was
bound. He pointed to Kathmandu. But he
said, “ivepal.”

For many in this diverse nation, Nepal re:
mains one and the same thing as the fabled
valley at its heart. Folded deep between the
Wlahabharat and Himalayvan ranges, the
Kathmandu Valley, Iving at the zame lati-
tude as Florida, is barely 4,400 feet high
Long legends sayv—and geologists
agree—a lake covered the valley floor,
Earthquakes helped build it. And, thev =av,
a god drained it, taking a ]llll:‘ll'l'.!.'l latuis
from the waiers to make the hill called
swavambhu. Inthe dawna great dome with
aspire of hammered gold begins to glow on
Swayvambhu as if the lotus still flamed, and
lang silvered trumpets chant while pilgrims
circle the shrine with prostrations—a hu
man prayver wheel that has been in motion
for perhaps 2,000 yvears

The valley, with its fertile lavers of lake-
bottom sediments, covers little more than 12
by 15 miles. Yet ancient peoples and cul-
tures from every direction have settied with-
init. Major trade routes linking the empires
of India with those of Tibet and China in
“That this
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tersected 1in the sheltering vale

Ar the Crossroads of Kathmandu

would become a powerful trade center in its
own right was a geographic inevitabality,
Ur. Harka Gurung, a former government
mintster, told me

From the crossroads arose not one ¢itv but
thrie Himalayvan dcitv-kingdorms: Kathman-
du, the largest; Patan, just across the sacrid
Hagmati River, a tributary of the Ganges;
and Bhaktapur, eight miles to the east. A
succession’ of rulers—-the Licchavis, Tha-
kuris, Mallas, Shahs, and Ranas—left some
3,000 important historical monuments nes-
ted between the '

(Continued on poge 44)
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Sacred and mundane: A Hindu rolis
through the town of Sankhu (facing
page) to gain merit durtng Svasthani
Vrata, a festival devoted to fosting and
ritual bathing. Foreign currency is re-
verad in Thamel {abowve), 0 Knthmandu
district of cofés and trekkers’ shops
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KathmanduValley

Where deities and goods beat well-worn _
paths amid towering peaks .
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ikt Bupgamati

YTHOLOGY AND GEOLOGY agree
that a lake once covered this lovely
vile. Legend adds that it was drained by a
god who, with his flaming sword of wisdom,
siiced through the encircling mountains. Whatever
the force, thick allindal soils haove nourtshed rice and
other crops for centuries. The valley Hes at a moderate
4-400-foot élevation;: its latitude (s thotofthe UL 8§
Creddf coxast.
Créography was anally for growth, Half the year
snow blocked Himalayan passes for trovelers to
T'itet To the south lay the Teral jungie, deadly with
LA ria o surnrner, Thus traders often spent months
in Kathmandu waiting for the seasons to change.
About A.D. 300 mvaders started a series of dynosties
that goie rise to three main cink-kingdoma:
Nathmandy, Patan, ond Bhaktapur. In 1769 Prithw
wariyan Shah defeated and unified those hitherto
guarrelsome kingdoms

UNESCO World Hamtage Site: Pashupatinath
Religious shrina: Bungamati

SCake varies in this perspeciive view
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Explosive growth reaches aut
from Kathmeandy and Patan
(right); development in
Bhaktapur, farthar east, has
Dean mofe modsrate. By tha
t4th cenlury the towns had de-
vedoped core centers. Alter an
era of national isgiaton that be-
gan i 1769, the averthrow of the
Rana dynasty in 1951 opened
Nepal fo an influx of aid and im-
migrants. Since than increasing
infrasiructura has tripled the
area of the Kathrmandu-Patan
comeiex.




pear fabove). I

The monarch [{ves on

POl ONee O

mountain Most of them are 1

v mans wetively used thi

- L i 5 ¥ .' i = g r
INCiIuaing swava I||l.|||. |:.;-r L |

placed on UNESco’s World Herntage List

the densest concentration of such sies any
where. For all tha fnhric of croplands and
thatch-roofed hamlets still covers three-
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His Majesty

1 Shah Dev is considered a god

him i incarnation of the Hindu LaOl
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hrick core of Kathmandu O
of the old trade routes runs by an
open stall, tiny and fragrant. Sushil;
ia, g seven-vear-old Newar, and 1 ar
g vallev-grown ginger into a bag. Su
's father, Balram, just sold a pile to a



nang Birendra Bir Bikram Shaoh Dev (top), seen with Queen Aishwarya, now rules
and is reparded by many

TS

Gurung, who will take it to sell at his own
epice shop three davs' walk to the west, A
brahman woman stops by next for jimbi,
an herb from the upland cliffs, but rejects
Balram's sample with an imperious sniff
Balram shrugs, "Ke parne?—What to do?
Does she want perfume?”

ihen come a Tamang couple, arrived
trom the hills this morning with goats, pota
oes, and a little firewood to sell and trade.
They want cumin from bevond the lowland
tger forests. If Sushila had her way, thev'd
exchange lor the libetan mas-

it puppy poking out of the man's coal

get pientv In
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s o deity. Cn his birthdoy the king, who (s
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Cof the miatary, 15 saluted by top generals (above)

A\ Newar from Bhaktapur shows up to
squat beside us. He talks of evervthing ex
cept what's on his mind, which is to win a
good price from Balram for his garlic crop
Eventually the men switch from the nation-
al tongue, Nepali, to their native lanpuage
MNewari. and a deal is struck

Balram's scale

beam carved with napgas,

hangs from an antique

orserpents, primal

Douglas H, Chadwick has contributed
articles to the GEQOQORAPHIC and is at w
ninth, William Thompson has covered subjects
Irom Alaska to Bhutan for the magazine









eleciric hush
night feel them call
The spice
stall is the lower porch of a temple virtuall
woven with statues of deities and svn
from the Newars

sion of Hinduism., Buddhism

enrth and water spirits; m the
st hetore a storm. vou
h thunder and rainbows

bolic designs unigue fu
and an earlier
inimism. Though no one is sure where the
Newars came from, thev had emerged by
vallev's dominant eth-
Nic group and foremos 184115 [ hese
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URING the
the Malla dynasty, which e
gan in 1200, Newar merchant

colontes flourished abroad. In




the valley, steadily ennched by trad
tariffs, princes turned the city-kingdon

nto rival showeases of erandeur. each Fields never He follow where immmen
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goda style of architecture 1s unique to the may be swallowed by devélopimendt
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hathmandu Vidley, Hut few {oreigners
saw Lhe temples glittering here
Prithvi Naravan Shah launched a policy ol
isolationism that would close or restrict MNe
pal's borders for nearly two centuries

In 1846 the Rana clan usurpéd power, ré
ducing the Shah king to a mere figurchead
[hey funneled state tréasure into t
struction of extravagant
pies of worldly pleasure. In 1
uprising aided by newly independent India
restored King Birendra's grandlather, 1 nib-

huyan, to power, and the nation was opened

forests 01
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Al that time the valley had about 400,000
[he fis
ready arrived, packed over the Mahabharat
Range on litters for the elite—and carried
back fortrade-in. By 1956 a highway linked
the once remote capital to Indis. Today, “it
15 only the supréeme grace of the god Mashu-
pafl [Siva] that explains our survival in this
traffic,” 1I'm told by a government officaal
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Whirling hike Pashupati’'s cosmic chaos ol
creation and destruction, the whole atfair
flirts daily with total gridlock in a growing
Fhere are fool traffi

now holds

nall of smog {BRITIS A5

well, for the vallev arly one mil-
lon of ."'-..':-!r..-'.'- | 7 million souls

More souls -||I” down ¢verv day to the
same medieval streets—and (o seware and
water-sapply systéems thal Are m |
equally antiquated—Iirom overfarmed hills
and mountainsides, where tamilies have an

Tibetan refu
N0 of the immi-
AnoLhes
from the
nid willing to
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gverage of six children each
gees gecount for perhaps 10,
grants of the past three decades
40 000 or more are Indians, mosth
mpoverished Gangetic Plain a
johs for low wages. Though Nep

a long tradition of hospitality
to feal

from the south
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toward nmghbors, many have begun
that this uncontrolied tide
could engulf them. And then epch vear some
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TS A FINE TIME for tourists in search
of new scenes. this October fortnight
called Diasain. But it's a fisky time 1o
bé a duck—or & chicken, or a voung

maie goat or water pufialo. All Nepal 15
commemorating the victory of its protec-
she 15 mother
goddess Durga, fierce Kali, mysterious Ta
leju—and she will have sacrifice

~0 the ducks shift uneasily in wicker cages
as sparks [all on their backs from knives be-
imE honed. The altars rll.l.'l'i.‘.l_l_'. glisten with
ofterings of vermilion—powder and flow
¢rs. The buffalo is stretched at the post
sweets are stuffed into the mouths of fanged
idols. Children fill the sky with kites while
the hawk-like scavengers known as kites
soar between them, Rumorsmake the round
that human sacrifice, practiced until a cen-
tury ago, still occurs in some =ecret cham-
ber. The goat's throat is bared. Astrologers
announce that the time s at hand

And blood begins to séep through every
street, mingling with the petals, flowing on
and onuntil everyvthing has heen bhlessed and
made safe, and | sitin Bhaktapur’s Durbar
aguare ensnared by o Tant scent of night-
blooming jasmine, watching the bloated
moGn rise. Not one engine or electric light
disturtys this smallest
citie=s this evening

And the wildest dreams of Kew dre the
lact= ol Khatmandhu, " claims the oft quoted
lme by Rudyard Kipling. I'm wondering
what the wildest dreams of Kathmandu are
like. vearby stands the Nvatapola Temple
mgher, and, for me, lovehier than any other
in the vale. It 15 said that the Malla king
who built it had troubled dreams, Only he
snew why,

tress aver the forces of evil

i oldest-fecling of

Helping hand of Nepal's g

has ghven sanctyary on the Kothmandu
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their unsaccessfud [958 rebellion against

Chirta. In turn the vnmigronts contribote

i 5
o [hie economy and thedirown welfore, as

reflected by Tibetan vouths (right) afflu
entiy dressed 1t Western fashion

In the Jawalakhe! handicraft center a
T ibetan woman (left) spins wool for car-
pets prized by tourists. The industry s
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['his vear Dasain coincides with the rice
harvest. Grateful for open countryside, |
wade the Dhobi Khola river with Indra
Dangol to reach the fields of his fami
membersof the Newar farmer group known
as lvapus. As a line of women bends to
scvithe the ripe stalks, their singing rises and
ack skirts lifts above slen-
der tattooed ankles. From the next paddy
COME MEN's VOlCes ~'r|r-'.5r||'.:_1 ot the chorus.,

Barcfool on an carthen dike
shoe—held upside down on a stake. “"For
witches. " explamms Indra. “Peop
¢vil evi can ruin vour crops. But they won't
want 1o look at the sole of a fool, the lowest
part of the body.”

Through the afterncon 1 he

¥

the red trim of b
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p Indra's un-

cle, Krishna Prajapati, thresh high-vield
hinese rice. Ulouds of egrets drift bv as we
whip the sheaves against the ground and the
kernels spray loose under the golden sun.
Then we pile the stalks for buffalo fodder

and take a long sip of rice beer. The labor







begun months before—when Krishna broke
the soil and worked buffalo manure into it
and planted rice in time for the summer
monsoon—is finally through. Now he lifts
his hoe and begins turning the lake-bed sedi-
ments once more, Lo sow the winter crap of
wheat and potatoes,

Inthe town of Thimi, Gyan Bahadur Pra-
Japati squeezes a moist lump of soil from a
slightly greater depth, gives his potter’s
wheel a spin, and begins to shape a serving
bowl. His brother is in the backyard, stack-
ing a thousand sun-dried vessels, from deli-
cate cups to massive sLOTAEE Urns, 1IN rOwson
beds of rice straw, Soon Gyan joins him in
heaping ashes over the mound, then setsitto
smoldering. “We are farmers first," he says,
poking air holes in this kiln. “And out of
2,000 houses in Thimi, 700 also carry on the
clay work we are known for. We trade our
pots far into the hills and south toward In-
din—these days by bus.™

Others in Thimi turn out drainpipes, roof
tiles, and bricks, The people’s homespun
cotton clothes are impregnated with orange
clay. Their floors are of freshly swept mud
mixed with cow dung, their roofs of straw
or weathered tiles with grass sprouting
from the seams. Like the blur of mud rising
and flaring open under potter Gyan's sure
hands, Thimi seems molded straight from
the earth spinning on its axis.

The hive-like quality of Newar communi-
ties reflects family structure. You might find
30 people from four generations in a typical
two- ar three-story house, with stored pro-
duce and stalls for livestock taking up the
ground floor. The compactness of villages
also reflects the need to conserve every inch
ofarable land. With most of these rural com-
munities confined to lake-bed ridges known
as far, gardens tucked even in the hob of
Kathmandu city, and squash vines trained
up onto rooftops to flower, the valley is near-
lv self-sufficient in staple crops,

These fields are among the most valuable
in the steep-sided nation. But the cities are
beginning to bulge across them, spinning
concrete-box houses off the new Chinese-
built Ring Road around Kathmandu and

Patan. A 1986 study by Kathmandu Valley's
Town Plannming Oiffice predicts that 60 per-
cent of the valley, including all its prime
agricultural land, may be buried heneath
buildings by the year 2020. To keep pace
with the demand for construction material,
nearly a hundred brickyards, many of them
the size of a football field, pock the vale, tak-
ing up a good share of kev farmland them-
selves, They burn convovs of coal from
India and logs from Nepal's dwindling
woodlands. During winter, when they are
busiest, their smudge, added to the haze
from cook fires and automobile fumes,
makes for days when you can scarcely dis-
tinguish the tops of the temples.

“Land prices keep leaping upwird,” savs
geographer Dr. Soorva Lol Amatya. “Some
of our farmers who earn mavbe 3200 a vear
now own property worth a fortune but are
reluctant to sell out. If it were not for the Jya-
pus’ attachment to the land and strong com-
munity traditions, we would long ago have
seen the kind of slums and suburbs that
sprawl from other big cities.”

NCE Wangchen Ghuwa owned a

wealth of livestock in eastern

Tibet. After a three-yvear flight

from an invading Chinese

army, he reached the refugee camp in Pa-

tan's Jawalakhel quarter. On the march he

had lost most of his family to fever, and his
brother, a Buddhist lama, to bullets.

In FPatan, Wangchen found a job mixing
dyves at a center that the Swisz had helped
s¢1 p to produce traditional Tibetan wool
carpets. His surviving son, Ragpa, carried
water for the camp; be is currently a cam-
craman for Nepal's first television station.
Ragpa's wife, Buchi, used to work 16-hour
days at a loom; she now oversees Nepalese
weavers at her own carpet shop.

Huolding their oldest sonin his blue school
uniform, Ragpa tells me, “The government
of Nepal gave us many things. Most of all
they gave us freedom—to work, ta travel, to
practice our religion. We can never thank
this country encugh. "

Perhaps not in words. However, the

Bursting at the seams, Kathmandu's population of 300,000 has doubled since 1960, and the
valley’s total has soared to nearly a million. The Reni Pokhard, or Queen's Reservoir, af center,
was created by a 1 7th-century monarch to comfort his wife over the death of thelr son.

AT the Crossronds of Kathmandu




[ibetan carpet industry is the valley's larg-
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lover of Nepalese. And the

foreign revenue from booming sdles ol Lthese

thick, boldly patterned rugs is most wel
natien with few
addition, the Buddhist
Bodhnath on Kathmani
LT

exporis. In
chrine known as

'z outskirts has be

Com* 10 A

g window on Tibet far toonsts, MNe
pal’s chief source of income after foreignad,

All-seeing eves atop the ancient shrine
witch s | make my way past 1ibetan

traders' camps where horses are tethered be
side yak-hair tents, past ibetan shinps ai=]1-
mg mystic stones, cheap Chinese sneikers
nd drinking cups made of human skulls in
laidd with silver; then pasi an array of ew
[ibetan monasteries to réach the sanctum
of Chokyi Nvima Rimpoche. When Nyvima
wias A child, elder lamas divined signs tHat
hie was the embodiment of a former léader
ared an mmcarnate lama of the
Kagvupa sect. Hushed attendants wait by

He was de
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arrivil to a chamber that
painted cosmos filled wath
He en
gaze tollows the sweep of his arm

All this- yves? Libetan
peoje like these For others mavbe
too much, ” he laughs, YWe are starting more
lasses for Westerners. You will come medi
tate with mers" 1 [n Takye

thecurtains lor hs
S RN exquisilel
scrolls and gilded chests Lers, and mo?
zort of show-oii

Uil Buddhisn
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In this crossroads valley it
walk from Bodhnath to Pashupatinath
window on India and its spiritual life
Among the most significant of all Hind
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biithe in the Bagmati and rhesus monkeyvs
belly flop off the cremation ghats, | stand in
the smoke of incense and burning corpses
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talk with a bving saint. He 1s the Milk Yopl
Nourished solelv upon the =sacred cow's
white gift, his hife is a long praver for the glo-
ry of Ram. Upon the death of & king in iNe-
pal, a Brahman priest will appear at these
cremation ghats to eat a piece of the roval
charred Having thus taken into him-
self the ruler's sing, he will nde away to India
on an elephant, never to return

[ leave the smoky ghats on oot and climb
Lthe valleyv's northern nm, passing Brahman
and Chhetri hamlets. Himalayan chernes
are blossoming on tiers of pink buckwheat,
vellow mustard, lime green mallet. Higher
up, patches of the old forest of chestnut, oak,
and giant rhododendron remain, along with
the occasional leopard and lhittle wi
cat. I'm seldom out of earshot of the thwack
of axesz though; these groves are geting
smaller 5-_'. Lthe hour, turning into frewood
and livestock foddes

Yet farther on I find mvself among voung
pines planted to restore forest cover and
check the guliving =01l erosion Lhal has
impoverished s0 many Nepalese hilisides
levond, eight of the planet's ten highest
peaks are rooted in the sky. 1 can make out

ead

d eolden
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Manasiu, Everest, and Makalu, reincarnat-
ed in late sun colors:

ATHMANDL'S main tourist en
clave used to be near Durbar
Square, along an avenue
dubbed Freak Street. 1'hat was
where the footloose flowerfolk of the sixties
congregated to loosen their minds. They'd
found the hidden wonderland, man. 1 mean,
amaaazingly friendly ¢itizens; gurus galore;
and, hev, [fpal hashish And mAarljuana
Shangri-Goordvibes-La.

soon after King Birendra was crownerd in
1975, drug sales were banned. The Univer-
sal Love and Pie-tyvpe cales closed as Lhe
times kept a-changin'. By 1978, when 1 ar-
rived on my first visit, the universe's hippest
scene-had joined Nepal's other bvgone cul-
Today's wvisitors lodge mostly in
the Thamel quarter, among trekking-gear
shops run by Sherpa entrepreneurs and res-
taurants offering every cuisine.

Leaving an Htalian restaurant, 1 fina a
begear bov in burlap rags-at the door. It's
Kancha Tamang, a regular hereabouts. He
ran away from home last vear and no sooner

b
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Bedrock in a changing landscape, the Newar farmer caste known as [yapu preserves
traditions rooted in the down of valley historv. A woman creates a warp of thread dyed
it s used in Jvapunt costumes. Thetr nce fields (right)

£ stood fast

arid dried in the sun (above)

could reap a windfall if sold for development, Dt many fyapus fio

~|I-||.|I!'!-I-I|.III Elll.l. I_'I'I.':|Ilr.||::l' __Ir_'_I!I.lI' |II_-|II|I--.l







Scurrying at night to avoid deforesta-
rion restrictions, a woman hauls fire-
woed to Eathmandu (below)

Ashes (nsulote bricks (facing page)
muade from vatley topsoil, so dedp that
the layer beneath can be replanted

landed in the bag city than an older boy gave

him monev to spend. Except, he learned,
it was a high-interest loan. Not to worry;
he might make ten rupees a day {(about 50
cents)—hall the wages of a4 sweallng gram
porter—just by putting his hand out in Tha-
mel. £ course there wasalsoacharge for us
ing the area S0 Kancha joined a stnng
of panhandlers supporting & yvoung turf lord
And all that guy does, Kancha complains, is
hang out at the videos—the popular, sem:
legal parlors that show foreign videolapes
in his fancy Hong Kong clothes

In just the past decade most voung urban
Mepilese have rejerted traditional garb in
favor of Western-stvle clothes. Though
these and other mass-produced consumer
goods come by way of Bangkok and Dhaka
(Daccal, everyvone just calls 1t the Hong
Kong trade
such imports but allows citizens returning
from abroad to bring in a certan quota for

Nepal places high tarffs on

|||‘!'-|l!|,||;: R

Ah, here comes the Monday Blight in from

5 -

Uthaka, Bangladesh, now. It's bnmming
with local noksha wallahs gand school kids.
Each sports an identical wnstwatch and
polyvester outfit and has more in his new suit-
case, along with the allotted stereo system,
appliances, and so on. Ah, here
comes the merchant who paid their cheap
fares. He hands out more rupees, collects the
booty, hauls it off to =]l at hd “"Hong kong™
store, Since it isn't exactly a biack market,
like the one for foreign currency here, call
LRs Lhe Erowing gray market,

something else passes through Trnbhu
van International Airport and along remote
border trails. 'he banner | see at @ busy 1n-
tersection describes it “The Second Name
of Death Is Smack.” Heroin. "Brown sugar”
i 1S unretined form. Cheap
dollaragram. And whenvou hold it on some
foil, lieht a match underneath, and inhale
the fumes—this you call chasing the dragon

That's how most take the illegal dirog
nere, like these teenagers in'a grain storage
roo. * very fine. Hooo, yves: Trying some?™

Ihiree other users—a middle-class Newar

electrii

Just oVer a

college student, a Pakistani refugee, and a
smuggler from the Manang region, all

their 20s—sit in a different room, undergo-
ing withdrawal at the private clinic of Dr
Desh Raj Kunwar. How long did they think
a dragon would run from a man’

‘Blood was pouring from my nose this
morning,” the student tells me in a drool of
words, wrapping his arms across his belly
as if to hold hmself 1. Suddendy he's up,
shouting, "I want to live! But I am piraid |
will go back "I take hiz hand to steady
him. So cold; | can't feel any pulse at all

‘First vou-smoke with money,” savs Lhe
hollowed Manang man, whose eves seem
about 1o slide off his face. *Then the money
is finished and vou have to deal, You gel
vour friends on it. When you are sick like

15, vou will do anything

Ten vears ago Nepal had only 50 heroin
addicts, ofhicnds puessed. At
are an estimated 15,000 1n the city of Kath
mandu a myolving one 1n every 2{
Voung men tnere

Some sée the herom epidemic as evidence
of overexposure to Western influences andd a
breakdown of cultural identity. Others link
drug abuse to high levels of unemployment

and resultinge frustration amoneg the

resent LNere

LHAL
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Nepal's paromount deity, Paoshug







Half the population is now under 21, In the
past 30 years Nepal's literacy rate has risen
from 5 percent to nearly 23 percent; the fig-
ureis higher still for the valley. But expecta-
tions have increased apace, if not {asier.
Can the government match them with new
aopportunities?

The vallev's cconomic vitality was struck
a blow in 1904, when the British forced open
an alternate trade route from Calcutta to Ti-
bet. Lacking many essential raw materials
and a manufacturing base, the kingdom has
heen strugeling ever since to pay for the im-
ports that its swelling population depends
upon. The main growth industry in modern
Kathmandu has been government—a bu-
reaucracy plagued by inefficiency and, oifi-
cials admit, widespread graft.

I hear the ruomblings of studeént discon-
tent, “Competition for civil service Jjobs 1s
quite intense,” one tells me. “Salaries are
fow, but evervone expects to share in the
bnbes. Many students even bribe ther
teachers to graduate in the first place. How
is one to overcome such a system#”

N JUNE 1985 Deanna Benatovich, a
visitor from Hawaii, saw the main
entranceway of the elegant Hotel de
I"Annapurna blow up, killing three

employees, Three more bombs went off—
two at palace gates, the other at the National
Assembly. “For the next few days there were
riot police on every corner of Kathmandu,”
she remembers. They reportedly jailed
about 5,000 suspects nationwide.

Strikes and demonstrations, though rare,
had occurred before, notably in 1979, when
student-led unrest filled the streets with citi-
rens demanding a gregter volce in govern-
ment. Yet who in this usually most tranguil
of nations would have resorted to terrorismy
Wedged between two colossal powers—In-
dia, with a population 45 timesas large asits
own, and China, whose population i1s 60
times as large—Nepal maintains a careful
stance of political neutrality.

At the valley's colleges, however, walls
blaze with graffiti from half a dozen leftist
student groups, Some, with ties to China or
the Soviet Union, are activein both the cities
and rural areas. But the bombing is widely
believed tohave been the work of an 1solated
faction operating out of Indin. “Down With

b2

the Fascist National Assembly!” says one
spray-painted slogan.

A former Kathmandu city representative
to the assembly is Nani Maiva Dahal, who
recently led a strike herself after an over-
loaded sewage system leaked into the water
supply. Braiman women are expected to
bathe their busbands' feet each morning and
sip the wash water as a sign of respect. Nani
Maiva is better known for grabbing state
ministers' lapels to make them listen up.

“The king and his people are one in guest
of democracy. The problem is corruption
among othérs in government—so much
money licking,"” she tells me as we sit cross-
legged on the packed-earth floor of her mod-
¢st brick quarters in old Asan Tol. "These
big improvement projects vou read about 1n
the papers, they are not alwayvs carried out.
If other countries want to help Nepal, they
should give aid directly to those who lack the
basic necessities, who dare not even drink
their own water"—her pounding fist raises
dust at her side—"nat to the politicians and
bureaucrats, who line their own pockets!"

But I know of no place where ordmary
people are fairer in their dealings or petty
streetl crime less common. The goldsmith 1
visit in Patan naps in his stall while thou-
spnds walk by within grabbing distance of
the bright rings and jewels strewn about his
smoky forge. Nor does the woman winnow-
ing rice across the way in the Arishna Man-
dir courtvard worry about leaving her grain
overnight among hungry wayfarers,

Lately the looting of antiquities has
cpused iron grilles to be erected around same
images and shrines. A graceful statue of
Buddha from the golden age Licchavi dy-
nasty, [ounded about A.D. 300, was stolen,
recovered abrioad, and returned to 1ts right-
ful setting in Chabahil along the old trade
route to the northeast. There it was an-
chored in concrete, then painted to resemble
i less valuable modern piece. In no time at
all, it waz stolen again. Yetthisis the hand of
international greed, it only emphasizes what
trensure lay here unmolested for so long.

EFORE, EVERYTHING—whether
work or entertninment—was
blended with ritual. Everything
reinforced the community,” 29-

yvear-old Rajendra Shrestha says as we stand

e

National Geographic, July 1987
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For centuries Chinese have

“Yellow Jewel” or
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"Great Treasure.” Now this prodigious bean

weapon against world hunger.

By FRED HAPGOOD

Photographs
by CHRIS JOHNS

Dei[mtet iy poised betireen
chopsticks. a silky piece of tofu,
macde from soybean curds, lests
the expertise of a young Japanese
gelsha-in-training. She must learn
to eal this slippery food without
touching her artfully painted lips.
The soybean was first domesti-
cated In China some 3,000 years
ago. A strong-tasting legume that
lacks appeal when merely bolled,
it can be ingeniously transformed
into myriad protein-rich_foods.
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Hoarbin Iree market Ln

rorthern (hina as deter
miined shoppers compele
fordoulnu [above ). One
of the countru’'s most
.fi|'||”.'| laar Toocds, i 114 FLI
(or fofu, as i is now gen
erally known) is often
(r shor Suppty

Said to have been
ineented by a Chinegse
scholar in 164 B.C., tofu

(s made by boiling and
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crushing the beans, co
agulating the resulting
soy milk, and pressing
the curds.

Today tofu appears in
many giises (left), help
ing to feed the nalion s
one billion people. It
may be fashioned into
I'I'i'II-I.'I"".‘-l-' or |!|‘.i'-:'IE"-I"'."i. rmcicle

into candy, or shredded,

sliced, deep-fried,

gfteamed, smoked, mari-

nated, or fermentecd.

HE DAY THE FOREIGNER CAME began as had
many othersin the livesof the Sun brothers, or,
for that matter, in those ol their father and
grandiather. At three that morning they had
let themselves into their one-room doufu shop,
one of ten that prepared bean curd, the “vepetabie meat”
made from sovbeans, for the villagers of Chao lLang near
shanghsai, In the middle of the floor bulked large, dark ce-
ramic jars full of straw-colored beans that had been left soak-
ing overnight. The two brothers ladled the beans into a
mechanical crusher, strained the mash, poured the filtrate
brought it to a
boil, ladled it into another jar, and added a coagulant salf

After an hour, when the coagulant had taken effect, thes
lactled the thickened fluid mmto frames draped with cheese
cloth, foldeq the cheesecloth around the matenal, sgueezed
whey out of the frames with welghts, and opened their shop
As the villagers began to arrive to buy their dails
supplies, beginning at about 6 a_m. , they turned the blocks of
doufu, one by one, out of their frames and sliced them up into

ill!i:n an iron [ AT ¢l In f|'|L' | { i |.|' i --.l;1| SLOwE,

WiIRE 0%

bricks of close to a pound each

On this particular morning, around ten, the Suns heard a
burst of crowd noise, a hubbub of comment and exclamation,
moving in their direction. Then & wave of humanity washid
into their shop. Atits head were the mavor of Chao Lang, an
othicial from the China Nattonad Fechmical Import Corpora-
tion, and a foreign dignitary of somie sort, a Westerner, whao
-L'Hi-|_1.'|1'. PEsSLETIng them with one Uestion a fter another. YW hen
did they get up? What did they do first?

Hehind this party of visitors the citizens of Chao Lang
gathered in concentric generations. The voungest and bold-
est crowded right into the shop and stood amone the visitors
staring up at them and smiling brilhantly. Hehind them, in
the door and spilling out into the street, were the leenagers,
and peering over Lheir heads, the parents and grandparents
Back inside the shop the foreigner was still grilling the Suns.
"0 fow long-have vou been making bean curd?” he asked

How long? Sun Qing-fu stared thoughtfully at the ques-
tioner. A long time, he said, shaking his head. "'hen he broke
into taughter. Yes, indeed. A ve I'hen the chil
dren, who had been followmg the questions and answers re-
layved by the interpreter, started laughing themselves. "What
did the foreien guest sav?"” the teenagers asked. “He asked
how long we ve been making doufu!™ And then the teenagers

|.11]-__‘]w:]. anil ||:':'--:'-.J the remark o the next UETNEration Fige-

v long time

hind. There must have been dozens of villagers outside, for
Lhose inside could hear laughter spreading up and down the
streets of Chao Lang for minutes afterwarid,

Doufu, the Chinese name for (Continued on page T3

Fred Hapgood is a Bostonian whose writings often describe the
connections between science and ordimary life. Photographer
Chris Johns has covered tornadoes, Alaskan glaciers, Canadn’s
Fraser River, and the Dust Bowl in earlier GEDGRAPHIT articies
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Inu[slb!e ingredient in
countless products, the
soybean plays an amaz-
ingly pervasive role (n
everyday life, Artist
James Gurney included
more than 60 soybean-
related products in this

painting, done in the style
of Norman Rockwell.

He not only called on
neighbors and friends for
models, but also portrayed
himself and his wife
emerging from the store,
startled by a skateboard-
ing boy carrylng a cone

of tofu "lce cream ; the
boy'’s shorts—llke the
tablecloth—bear a bean-
pod motif.

The bags the couple
carry, the store-window
and sidewalk displays
are replete with items

that have a soybean
conneéection.

Cardboard, glues, and

animal and human
Jfoods are commuonplace

soybean products. The
sidewalk customer's
caulking, paint, wall-
paper, gasoline, and the
mtiffin he buys all owe a

debt to soy—as does the
bleycle tire.

The beer sign reflecis
the use of soy meal in the
brewing process. The fire

extinguisher uses soy
protein In lts foam, And

pre-1981 NATIONAL GEO-

GRAPHICS were printed an
soy-lecithin-lubricated

presses. The car symbol-
izes an experimental one
built with soybean plas-
tic by Henry Ford. The
artist’s final tribute: He
used soy-based paint.
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ald from the

soil™ to American
farmers, the hardy
LML SO Eear
plant (below) stands
aaboul Lo feet Lall
bearing its seeds in
fuzzy pods clustered
near the stalk.
Superior in protein
content to cany other
legume, the soybear
is central to the diet o
nuncreds of millions
of East Asians, with
more than half the
world's supply com
ing from the United
atates. In fiinois

the largest soybean-
producting stite—
combines cruise the
flelds {left], helping to

harpest the nation’s

lucratite annual crop
af some two Billion

bushels.




Some 220 years ago a former
seaman named Samuel Bowen
brought soybeans from China toa
Savannah, Georgla, plantation.
Todday North and South America
produce more than three-quarters
of all the soybeans grown in the

the malor producer, Japar, with
roorm Lo grow just .25 percent
af the world's-supply.
Imports more
soybeans than
any other

COLLnEry.
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(Continned from page 09) biean curd, has
been made in China, where it was invented,
tor about 2,000 vears. 1t 1s the most impor

tant of the foods prepared 1n the East from
the sovbean, that remarkable vegetable that
not only allows the Chinese to feed a quarter
of the world's population on a tenth of its
arahle land, but is also a rock on which the
Western diet is built and a major hope for
averting world famine

HAD TRAVELED to China m part be-

cause the whole storv began here, al

least 3,000 years ago, when farmers in

the eastern half of northern China
started planting the black or brown seeds of
a wild recumbent vine. Why they did this is
unclear; plants that liec on the ground are
hard to cultivate, and the seeds of the wild
soybean are tiny, hard, and, unless properly
prepared, indigestible., Whatever the rea-
son, the farmers persevered, and evidence
suggests that by 1100 B.C. the sovbean had
been taught to grow stroight up and bear
larger, more aseful seeds. These changes
were sufficient to add the bean to the list of
domesticated plants

The new crop arrived at the right time
The bean is wonderfully abundant in pro-
tein of the highest guality, and, within
limits, grows well in seils too depleted to
supportother crops. Thesovbean plantsup-
ports colonies of microorganisms that return
rint in the form of soil-enriching nitrogen;
thiz was an important point in a civilization
that had been farming manv of the same
fields for thousands of years. The enthusi-
psm farmers had for their new crop Is sug
gested by some of the names given different
varieties: Greal Treasure, Brings Happi-
ness, Yellow Jewel, Heaven's Bird.

Cwer the next several hundred vears the
sovbean spread from its center of domestica-
tion o become a staple of the Chinese peo-
ple. As it did, the third virtue of the bean
(together with high food value and ease of

EH aof beans, a U, S, cargo ship in
Yokohama, Japan, awaits unload-
ing. The lowered tractor will feed
the soybeans into huge suction noz-
zles. Almost half the U. 5. harvest
IS ."Ii'l'li{'.[ DRETSENS.




production) appeared—a magic versatility,
Diozens of different forms of food were de-
veloped from it, of which the most impor-
tant were soybean sprouts, steamed green
beans, roastéd sov nuts, sov milk, sov sauce,
meso (a fermented sovbean paste), soybean
oil, tempeh (a fermented sovbean cake ap-
parently invented in Indonesia), sov flour,
and of course doufu, which is the basis for
dozens of other sov foods.

LEARNED ALL THIS later, long after I

had returned from amusing the people

of Chao Lang. At one pomt during my

education, a citizen of Shanghai, an
English teacher named Johnny Tong, ex-
pigined what had happened. “The Chinese
consider doulu very common,” he said
“Valued, but common. For instance, in our
stories a bean curd seller i= alwavs a poor
man with & good heart. We refer o a girl
who is beautiful but poor as dowfu-cish, 'a
bean curd beauty.' When a man is treating
a woman cheaply, taking her for granted,
we say he is just ‘eating her doufu." " What
amirsed the villagers, hesuggested, was that
I seemed all apog over doufu, as if it were
some sort of high-tech breakthrough.

Az we talked, walking through the corri-
dors of plane trees that line the streets of
Shanghai, we would pass through the out-
door markets where, under the new eco-
nomic policies of China, individuals were
allowed to sell products of their own manu-
facture. Sometimes we would see a doufu
seller, back on the streets after all these
yvears, and stop to chut, “How's business?” 1
would ask. "Terrible,” I would hear. ¥1 have
to stand here all day. Whao can compete with
the state stores?” (The state stores sold &
cheaper, but less tasty, version.) But Tong,
after some calculations; advized me that the
sellers were doing very well indeed

In the last half of the first millennium
A.D., the Japanese upper classes became
slavish Sinophiles and imported many as-
pects of Chinese culture—writing charac-
ters, Iaw codes, political institutions, and,
perhaps most important, Buddhism. Dou-
fu, called tofu in Japan—and now else-
where—arrived as one of the things associ-
ated with the new religion. ( By this time the
sovhean itself had been cultivated in Japan
for several hundred vears.)

Th

Buddhist monks are strict vegetarians,
and doufu had become an important food in
Chinese monasteries. For several centuries
Buddhism was an upper-class religion in Ja-
pani these social associations pushed the
development of tofu and its associated soy
foods in a different direction than in China,

The Chipese have developed dozens of
different ways of reprocessing doufu, most
of which change the texture and/or the taste
of the food radically. They press, shred, slice
and marinate, steam, smoke, deep-{ry, fer-
ment, and salt-dry it, often combining more
than oné process on this list

In general, Japanese cuisine preserves the
simplicity of tofu, its subtle taste, custardy
texture, and “dazzling white robes,” in the
phrase of a sixth-century monlk, in dishes of
awe-inspiring elegance., The Japanese do
some processing: Dred-frozen tofu, spongy
and highly flavor-absorbent, 1= a favorte.
Tofu is simmered with meat, vegetables,
and noodles in sukiyvaks. Sull, the difference
in emphasis is unmistakable.

In Kvoto 1 asked restaurant manager
Taku Watabe about Japanese cooking and
sov foods. “The summers are very hot here,”
he said, embarking on an apparently unre-
lated subject, “and very humid, Our winters
are bitter, In the eighth century our poets
considered the meaning of these extremes
and counseled acceptance; to open oneself to
nature and let it pervade your life.”

In Febroary Watabe might serve osumi-
dofi, a cube of tofu mantled in a bed of rice.
Not all the wavs of eating tofu relate to the
seasons, Watabe said, but many do

ERHAPS THE MOST DRAMATIC 1llus-
tration 1 found of Watabe’s point
was encountered in the Yachivo
Honten restaurant near Nagoya.

Yachivo Honten lies in Okazaky Park, on
the grounds of the castle in which To-
kugawa Ieyasuy, the famous shogun who
unified Japan, was barn, The restaurant it-
self sits on a corner defined by a bend in the
moat that once girdled the castle. Someone
entering one of the small dining rooms and
rolling back the wide wall screens will find
himself floating eve toeye with the crowns of
the maples, oaks, and alders that now grow
out of the moat, And if he visitson a brilliant
afternoon in October, as 1 did, the hght
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flooding into the room wiall seem to buov it up
like a halloon and send it seanng through the
color bursts of autumn foliags

I'he chet, leuch: NaKagawa, 1S a4 young
man with a broad experience of the world;

he has eaten at, and was unimpressed by,
Maxim'sin Paris. " Art is limited, ™ he began,
in a4 tone that made it clear that he was mak-
ing no idie observation but reciting |
of hiz faith as a cook "but the taste of nature
= unlimited. No matter how a dish 15 pre

pared, if it is served and eaten often enough,
it will no longer convey nature’s taste. The
preparvation of food changes s0 as (o Keep
people open Lo the taste of nature

"
ol o K
L=l i}

He then brought in & dish com

nieces of tofu that had been cut toa thickness
of about one-third of an inch. Sheets o1 s¢a-
l,l,-l-'l- il ||||n[|--!! |'|E-.'|*- :'IIIIIII Orange .

golden brown—had been pressed on the tofu

tiles, which were then cut to the shapes ol

':I-.1!I|.. and sveamore lepaves. Finally, these

were arranged over a pile of silver fibers
pulled from a Chinese radish, which were
teased up through the tofu forms. 1 he elfect

achieved was that of a heap of autumn

leaves that had been raked casually into a

nile and =et on fire

['he first public notice of the armval of

G'!Hr.'lr-!_t_: ke Uguid gold, soy oil,

twwhich is heated during the refining
process, s the world s most plenti-

Jul vegetable ofl. Fermenting soy-

heans andd wrhenal care checkeid ol
Wisconsin's Kiklkomean Foorls
(helow )., producers of seven milllon

geatlons of soy sauce annually.
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Urbana-Champaign (facing page)

of the most productive soyvbean farmlands in
the world. Thére | met Page Box ,]I & for-
mer president of the Tennessed Sovbean As

sooIation. Sovbheans are not & new Crop 1
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“Last big (lood we had
driving mto the Fullens' p

down herein my boat, tied up to the porch,
]
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ind stepped right out he porch was @

good five feet off the ground
Jim Fullen and his sons, Steve and [im-
mv, farmed about 3,000 acres of sovheans in

DATrTNET -I'Ii]' with Box. Owur TeciUineg nad a

i 'III_-| :'_r|||l|l'| | FC DT E Of -||'.|.|_- 10s i reig-
tiomn to the cost -l'f_-l'-l luction was wav down,
rnd sovhbean farmers were under serous h
nancial pressure. Many—one estuimate: |
neard was one-third—were not expected to
make 11 Fullens themselves
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the Cinderella
crop,” Jimmy Fullen said, looking out his

| hie glamours gone [ron

e Cinderella crop?” |

window, T SR
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and corn. Lvery larmeer could plant as much
it as he liked. Livestock was cleared
gstures plowed under, and acreag
e ZWway riom Colion ind corn
not that dullerent

the Fullens
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wOvhean spriculture is

COMMOOILIES

irom that of other

i, but there are some differences. As sov-
those differences be-
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especially cotton. The bean is les
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rounds, Hirofi Kiyokawa dellvers
|'-'_:'|'.l! adoor-to-adoor tn Ir‘l.-!.u'-'lll'i. He rined
his family make fresh tofu dally in
thelr shop, one of 25,000 in Japan
Such small businesses are threat-

ened, however, by the acdvent ol

cheaper, mass-produced tofu oL

soldd (n supermarkels,




EITECEey hoth to erow and handle. which
means that more of the agricaltural
can be done by machine. At the tme—Lhe

| B50s and "60=s—this was just one more rea

LA O

son tomake the switch, since farm labor was
Fetling scarce anvway

But the Fullens, as do other farmers |
coke to, beheve that at some ime cause and
effect changed places, and that the switch to
the hean itself helped depopulate the region
Farlier a farmer named M. C. Bevis had
told me flathy: “Sovheans changed the stro
fure of the population down here, And the
life-style.” And now, Jimmy Fullen added
‘It's deserted compared to the way It was
when cotton was here ™

T he ease with which the sovhean EIEW Gn
marginal ground meant thal ¢very acre
could be devoted to it “"Every turnrow, gv-
erv tree, eveny bush was pushed out, " Stievi
Fullen said. The nak trees went down. "l
cleared 10,000 Jim Fullen

added. "=ovbeans made this county, so far

acres mvyself

Hﬂngnrlg up to dry, transtucent sneets of yuba
(above) are made by skimming heated soy milk.
INissue thin, the silky Japanese delicacy is rolled
and sliced, then eaten in souwp or sereed as an
appetizer. In northern Japarn, Ume Murata (righnt)
alternately freezes and thaws tofu to mdake spongy,
dried-frozen squares.

il - § 2 b 5 1 e ol
Planting ground that used

Lo be coverad by trees and bush and pasture

as the |.-.'fi'] S ]

wWas remunerative then, but it carrted a hid-
den cost, 10 that there werte fewer roots Lo
hold down the soil. Farmers were told by sml
engineers that 40 tons of topsoil an acre was
Lhe Mississippi every
st eroded county tn the
saic], ¥ But I don't ses

being washed into
vear. “ [his is the mo
state right here, " Steve
W :I| 11 CEN i._-l_' III.:'|||.' .:il' 1Lt El..“ I::- IJ! ll'lll':' ik ||:"-
ed. "Farmers don't have theé monéy Lo put
those safepuards back in. ™

In the earlv 1980s the price of the doliar
rosE dramatically. Since a lorelgner w 1shing
to buy from an Amencan producer has to
pay in dollars, this indirectly increased the
f the sovbean in foreign markets,

which had been buving half the harvesi. Al

PEICE
'Ill SEAMe LIITie, E.'..’".:_I_' W
cially in South America (Brazil now éarns
nearly a2 much from sovbeans as from cof
fire), siarted to Appeal

oM petitors, espe-

I'hese developments depressed sovbean




prices perilously close to cost—below cost
in the case of many Amencan farmers, Most
people I spoke to thought the result would be
that the number of people living and work-
Ing on the land would dechne still turther
CUnce & sovbean graduates from the farm,
it is almost alwavs taken to a processing
plant, where its oil is removed. (The natural
soybean ténds to make livestock a little flab-
by, 1 The extracted oll—far more than most
of us imagine—Iis turned nto foods such as
margarine, mayonnaise, shortening, and
salad dressings. Virtually all of the oils and

iats used in prepared dressingsissoyoil; asis

53 percent of that used in margarine, 80 per
cent of that used in salad and cooking ols
and 62 percent of that inshortening, The av-
erage American consumes almostsix gallons
of sov oil ayvear, or40 percent of total annual
fal and oil intake

Meanwhile the rest of the bean 1s shipped
aff to feediots and poultry producers to feed

animals that themselves will eventually end

up i supermarkets. hus over the last 30
vears the soybean has become as important
to the Western diet as to that of the East. If
some virus were to kill off the world crop,
the peoples of both hemispheres would find
their diet drastically altered. The onlvy dif-
ference is that in the West the bean 18 invisi-
ble. Even pure sov oil is usually sold as
“yepetable oll ™

For the last frw decades this obliviousness
to the value of the soybean has irritated and
stimulated a8 number of crusaders, bean
artivists who see it as the solution to some
critical human problem. Perhaps the most
LAITIOLLS WELS H.L'n-'_'. ]:u_-'u':_ W hio beheved that
the future of the country depended on farm-
ers’ becoming profducers of industrial goods,
and that the sovbean was ideal for this part
nership. At one point he said his goal was to
“grow cars rather than mine them."” Ford
tried to make a dent in the general public in

ALIONS
1 he

difference with a number of public re
spectacles, in the most famous of whic




A feast for the eyes

Japanese dishes show the soybean
in its most artful incarnations.




Ei‘.ﬂgunﬂy simple,
“simmering tofu,” or
yudofu (left), Is
cooked in a wooden
casket and served
with a teapot of soy
sauce, Decorated
with tiny leaves,
dengaku (above) is
made by broiling
skewered tofu coated
in miso (fermented
soybean paste).

The first and tasti-
est skimming of soy
milk produced these
mouwth-watering strips
of yuba (center). A trio
of miso-flavored
dumplings 1s served
on a smooth rock

(right).
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[t was easy. listening to these impressive
stanstics, 1o foroet that the pEer CAPLA COT-
sumption ol tolu and other soy toods 1n Lhe
Lmted states 15 still less than one percent

I‘llll Ll I III'-III.r

IHECTLY or indire: ‘.I_'. the sovhean
has become central to the diet
f both the E..=.-='. and West in
mstance, soy milk, the hguoid
left after beans have been crushed in hot
waler and strained, 15 a widely consumeed
beverage in the Eastiit's as popular as Coca
Cala in Hone Kong
Bt Lthe most MPportant remalning qihes-
o0 Cconcerns e sovDi i1 s s POTENTIA | to feed
the peoples of the Third World. In the mid-
| 970s a team of nutrittonists from the United
vations launched a test case when Lhe
found, in 4 survey of Sn Lanka,

manv as half of the children were sufferme

1105

rom some degree of protein deficiency. The
povernment decided to remedy this cond:
tion bw introdocing sova, as it calls soy-
Beans, into the national diet

This was no simple endeavor. Porelgn
currency restrictions prevented 5Sn Lanka

importing a ot of finished Y

LTOTIN _||.'-.
foods. "We had to arganize an entire indus-
iry right across the board,” Dr. HoM. E
Herath. I|"|':-|'- director of horticulture
| 1O recipe prep-
irdation.” Purther, the soybeian 15 natdve Lo
Lhe temperate zone, and I"'l'-' W) I_|'|_' Lech

1
niques developed for s utilization, from ag

caidd 1rom gro l.'-'II'||I'-||I

riculture through storgee and P:-?-"l'-h:i:i_' i
[ood preparalion, assume a cooler, drier cli-
mate. And last, virtually nooné insSn Lanka

had ever zeen sovbeans or sov foods before

Evervthing had to be learned from scratch

1The first step, said Dr. M H. |, P. Fernan
do, deputy -Iile--r-n: of agnculture for re
search, was to find which of the thousands of
vaneties of 2oybeans grew bést under tropt
cal conditions. The S: [--!r=|-: ins recetved
expertise from the ].".||'.' national Sovbean
Program at the University of Illinois, an or-
ganization set up to help Third World coun-
tries adapt the sovbean to their needs.

'Ine of the government’s 1deas of how to
USe SO0Va was (o mux it with existing foods,’
Uir. Herath said. “Make it an invistble addi-
Live, 50 noone would know it was there, Wi

Inunched a campailgn to fortify Hlour

W W

E{nﬂ'_ for the sowl as well as Hh

bodyy, the soybean in Japan play:
an important spiritial role. Digni-
taries in Tokyo thurow packels o)
sacred si Ih‘l'”-ﬂ ns {above) to edger
hands during mame-maki, a cere
mony held each February when
winter gives way to spring. At this
[ime beans are also scatleredd al
home (o ward off evil and welcome
the Japanese new year.,

At an altar in Tokyo (right) a
woman gives her broken sewltndg
needles a final resting-place in o
soft bed of tofu during a ceremaorny
called hari-kKuyo.
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milled in the country with 5 percent =0y
flour. This was one of our bigeest plans.”
Unfortunately, 5ri Lanka's largest mill re-
fused to participate in the program.

The statf of the island nation’s Sovabeéan
Foods Research Centre regrouped and de-
veioped another plan—to persuade citizens
to substitute sova for an existing food, Inthis
case they hoped to substitute it for coconut
milk, which is widely used as a cooking me-
dium. "Coconuts are a land-intensive and
unpredictable crop,” said 5. Pathiravitana,
editor of Spyamews. “The government
hoped to wean the peaple from dependence
on them while also improving their diets.”

A factory was built to produce & sov-milk
powder, to be marketed as Rajasova. A pro-
motion campaign wius planned—and then,
as if the gods themselves were rooting for the
cause, at the very moment of the product
rollout, the coconut crop collapsed.

“The price of a coconut went dp from one
rupee to five,” Cecll Dharmasena, director
of the research center, recalled. “Rajasoya
was very successful. Everybody started us-
inig it. The Factory hired a second shift and
began planning a third. Then coconut prices
began to slip; they went down to two and a
half rupees, and back up to three—still a lot
more expensive than they had been, butsud-
denly people just started paving the higher
prices. Sales of Rajasova plummeted. We
went to one shift, two davs a week."

There are 5n Lankans, 1 was told, who
prefer sov-milk powder to coconut milk,
finding the latter too heavy and greasy, but
obviously thev are a minority. The research
center subsequently developed coconut-soyv
blends that native Sri Lankans (taste tests
seem o show) find more acceptable, but so
far no entrepreneurs have been willing to
back them in the marketplace.

The campaign to win the hearts and
minds of Sri Lankans for the soyvbean con-
tinues. The Rajasova factory is again work-
ing near full capacity, and the government is
planning to supply schoolchildren with a
fresh sov beverage everv day, One Muslim

trader [ spoke to waved away the idea that
the sovbean had failed in Sri Lanka. There
were still lots of possibilities, he said. “This
is a Buddhist country,” he reminded me.
“We eat meat, but we feel guilty about 1t.™

NOTHER REASON why soyn might vet
succeed in Sri Lanka at least aver
the long term, is that the local
farmers continue to grow the
bean. and inincreasing volume, “Who buys
your beans? The government?” [ asked the
farmers., No, | was told, private traders.
“And who do they sell them to?" Nobody
seemed to know, so, together with Pathira-
vitana, T visited the Pettah on Old Moor
Streetin Colombo, headquarters to the trad-
ers of Sri Lanka.

There, away from the noisy, colorful cir-
cus that isthe traffic of downtown Colombo,
we went from stall to stall, and soon the
source of this mysterious increase in demand
became clear: Poultry growers were buying
the bean. The livestock industry had arrived
in Sri Lanka, and it was thriving. “The old
ways are certainly breaking down,"” sighed
Pathiravitana, réferring to the Buddhist
strictures against eating flesh. For myself, 1
wis struck at finding a case in which live-
stock feed was apparently plaving a positive
role in the development of soy foods by stabi-
lizing the market for the farmer while the
sov-foods industry experimented with dif-
terent approaches for human comestibles.

Spurred to greater efforts by initial set-
backs in Sri Lanka's soybean campaign, re-
searchers have come up with a variety of soy
products, including a coffee “extender,”
breakiast cereal-like sovbean flakes, and in-
creasingly popular vegetarian “Sovameat,”
devoid of the characteristic lepume taste
that marked—and doomed—earhier substi-
tutes.. The experts now cite Sri Lanka's
program as & model for other developing
nations, noting that consumption of the nuy-
tritious, all-purpose bean has significantly
increased in the past five years.

And that's not just chicken feed. ]

Tw mighity soybean challenges a martlal-arts master: Shi
Yong-shou, 56, a former Shaolin temple monk in China's
Henan Province, tests his strength by plunging an arm elbow-
deep into the bean-packed barrel.

The Prodigious Soyhean
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They Stopped
the Sea




A tide of human muscle dikes a river







N AREA no larger than
wWisconsin, Bangladesh
has strugeled since in-
dependence in 197 ] to feed its
peapie, now numbering 107
nillion. It is one of the world's
maost densely populated na
tions. For yvears the country—
15 flat and nverine as the
Netherlands—has constructed
earthen levees across tidal
criveks LD Err.ln-n L o] Prone

cropland. Usually the dams
are built out from each bank
by filling compartments with
palm leaves, brush, and clay
| he fnarrowed gap, where the
Hde rushes nl ever increasing
velocity, must be seaied within
one intertidil pernod. Bual
sometimes the force of Lthe tide
scours out the hottom, destros
Ing the partial dik

For the closure of the Feni
in 1985, I, as consulting engm
neer with the Dutch firm o
Haskoming, drew
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time Duteh methods 1o th

Bangladesh circomstance
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(diagram, 1) to protect the
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Boulders and clay bags were
dumped in gpullies t
level sill (2)

maore bags were stockpiied (3

mike o
LIVER This Dase

until closure BN

vaisted bags into the gaps {red
halsted bags into the gaps (i

LrTOW |
d). Next earthmovérs raised
the dam's herght (3 with clay
Ihe structuce was taced with
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Uhen tenm:

creating the barpicade

Al ke 510E i

[ e Felvuary 28, 1985
Qiasure was timed o
CoMRcice withh the iowes!

tides of tha dry-zeason

A supervisor for the general
contractor, Japan's Shimizy
[Canstruction Co, Ltd., led
warm-up exercises (helow) to
instill a sense of teamwork.

wviany workers like thus Ben
il (Left) protected thetr heads
wilh sacks against the dnip
ping baps of clny; they eprned
fve takas (20 1. 5, cents) for

each bag carmied S CFITERE TRECAT

mroudls Hifted two a4t & time



N THE DAY before closure
the lour-meter-high
stockpiles, each con

taining 100,000 clay-filled bags
were inspected for the last
As the tide rose and turbu
||'.'I' el N T "I'.'_' = |'-u|||I'-','
hoats provided men with

it Lo 2hiore

['he sen

£ Tl
rushed throueh the paps ot 2.5

[MTEINE LW mlers
i hadl in hour,

-I.I-III e 'I

could have distodged the bags,

untdercut the artificial 1slands,
and destroved six months’
Hut the i=lands held
faarly the next morning 4
Eholsand-1man e was oi-
rected to each artificial 1sland

ilentilied by a

LN |:l :-l

ciored flag

[he laborers were particulark

eager since they would earn
100 tnkas for the day, plusa
[0-taks bonus to members of

the team that hinished first

As the tide reached it= low
est point, the workmen hegan
Lo shitft the top lavers of bags
into the gaps alongside the
stockpiles. This method of
closing & nver was emploved
in the Netheriands as recently
as 1053

'he Bangladesh closure is
¢rucial to the area’s Muhur I

Figation Prosect. which bears

the name of an important trib-
utary of the Feni River, The




ind pumps for rogating
4 ._ I SeC LALTES

Almost evervthing was done
v hand. Clay was dug o the
Chittapone Hill Tracts, trucked
down, &nd scooped inte
Wi ool

jute bags at riverside

[ thit bricks apart to make
gravel and ag
Lthe final concrete facing, Ever

i -. | | B | a -
wHLh Lhie use of local labor andl

dEETeFale needen 1in

5

resolurces, the enlire 3.0
meter-long structure cost MOre
than 70 milton U, =, dollars



EIGHTY TMPORT
ome 250,000 metri
tons of river rock were
irucked and '=_-,|r|_:|'|| L O
northern Bangladesh to this
stoneless delta area. Relay
teams unioaded the boulders
[right) to fill gullies and hold
||||'._'-. I .--|Itnr|'.-]~ruln-- LINE Taks
(far right), here exposed at
low ticte aon closure day
Working from assigned and
flagped stockpiles, labarers
ki

swthe 600,000 bags into the

gaps, creating & bund, or em
bankment, three meéters wide
on top and two meters high in

a record seven hours

Fhe dde rose geninst the
impenetrable bund (right) as
fusk fell on February 28, The
losiire Was 8 success. Men
nlong the embankmént coy
ered the seaward =ide with
FOLEC LYY PoIYRT :-._'-'ir'l e JILL-
e, Lurious villagers, fare
ground. gathered 1o watch the
final effort

| e lahorers wore ther hest
clothes, treating thi= momen
tous dav as a festival. As each
team lnished, 1ts members
started celebrating, garlanding
and Niting their jubalant fore-
man (above)

Diuring the following week
dump trucks and earthmovers
added clav to raize the height

above Lhe next spring tide
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N A NEW TRACK villagers
from the west-bank
town of Sonagazi can

now cross the river to the
Dhaka-Chittagong highway
on the dam's revetment, a 25-
Kilometer shortcut. To the beft
of the man carrving paddy for
threstiang, vehicles can travel a
one-lane asphalt road along
the dam's apex

[ he dam (lower left) arrows
across the Feni channel and
doglegs over a hand-dug water
bypass, foreground, where &
sluice regulates the release of
river waler. Dikes connect the
dam o existing coastal embank-
ments, Fishermen portage
boats around the barrer

The ten-meter-high dam
proved so strong that it easily
withstood the storm surges of
a tropical cyclione that whipped
out of the Bay of Bengal
three months later, striking
the area directly and taking
thousands of lives

Rice planted in July and wa
tered by the summer monsoon
rqn'nrﬂ In December (far
right), Now for the first time,
using irrigation, o second crop
can be planted and harvested
during the vear

The project’s sucoess points
to the feasibility of similar op-
erations elsewhere. The Dutch
governmenl has completed

studies for a 25-kilometer dam
connecting sandwip Island to
the Bangladesh mainland, em-
ploving some of our methods
And West Bengal, India, is in
terested in applving our engi-
neering techniques in diking
somme arcas of the Sundarbans
in the Granges Delta L]

In 1935 Hans van Duaivendijk
recerved the highest award of the
Association of Consulting Engi-
neers of the Netherlands, the

ONRI Riband, for his Feni River

chasure concept
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the islands like a luxunant greéen carpet

And as the mists of prehistory begin o lift,
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advanced of anvy hunter-gatherers,” D
MarDonald claims. Here,
ble beach pressed beétween the forest and the
spi, & few thousand Haida cregted an art so
vital, vet so refined, that it retains 8 univer-
sal appeal., Because of L
mainland made possible by the Haida's su-

the art shares

anstrancdsal -w|'-

CONLRC

perlalive oceangoing cAnoes,
much, m ook and e, with t nther
MNorthwest Coas ]u'--;-lr-a Haida
work excelled, many art historians feel. and
withstood even the white man—Dbursting, in
fact, into a veritable golden age betore being
engulfed by the diseases, alcohol, and mis-
slonary ideologies of the Viron men.’
It survives still, with the great Haida art-
Bill Reid Tn.i:n-min:; i massive bronze
i a Hai commissioned
for the new Canadian | in Washing-
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to retain their hold on their homeland.
“The fate of the land parallels the fate of

the culture,” states Miles Richardson,
voung leader of the Council of the Haida Na-
tion. And the land i= at risk: the last of the
old-growth cedars—the Haida stuffof life—
have been falling to the logeer’s chain saw.
These giantcedars, symbols of the natural
world that nurtured Haida culture, are the
focus of the fight. Loggers armed with per-
mits from British Columbia’s Ministry of
Forests have moved on the last of the virgin
stands on LyeltIsland, in the so-called South
Moresby Wilderness south of Skidegate

Author Moira Johnston has previously reported
on California’s Napa and Silicon Vallevs for Na-
TioNAL GeEOGRAPHIC. Photographer Dewitt
Jonesisa frequent contributor to the magazine.
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Queen
Charlotte
Islands

ARMED ty a-Pacific
current, the archipela-
go's two large islands and 150
= smaller ones enjoy a mild,
: mpist climate much ke Van-
B
-

couver's, 650 kilometers to the
south. Named by Capt. George
Dixon in 1778 after his ship—
and the wife of Britain’s
George HI—the Queen Char-
[ottes are kmown as Haldn
Crwaii—"homeland. "
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The face-off began in the autumn of 1985,
when a small armada of fishing boats and
helicopters brought blanket-cloaked Haida
elders like 67-year-old Ethel Jones and
parka-clad vounger Indians to blockade a
logging road on Lyvell Island’s Sedgwick
Bay. Seventv-two people were taken into
custody during the months-long confron-
tation. Strengthened by “the faces of our
yvoung boys who thought they were fighting
all by themselves,” Ethel Jones was arrested
by her own nephew, a Mountie, who wept as
he led her away

I saw the modern conflict of resource ex-
ploitation versus cultural preservation in
the Haida themselves, in a ceremony in
1986. A stately procession of half adozen he-
recitary chiefs gathered on the bluff above
Skidegate's beach, with hundreds of others,

Narional Geographic, Jalv 1987




H::‘-.i'.‘l irt 15 the “end product of our
i fiirel erpviroamient,” sivs Bill

Red fabove) Canoda s firnest

liviroe artists, Once neariy foreoffen,
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Huaida carving now flourishes profilably
'‘Everyone'’s dotng it savs Nelson Cross

whinge sed

g flant

of Skidepat munsater platie

carvird in alate-Like areillite, combines

grizzly bear and killer whale desipres

awiaiting a historic event. Ermine-draped
[ Hi ||.r|'--4_"-. CHOWREC W iy _-|r'-.'|_'l'; 'I-'lI'|-‘|l:'|'-
and foot-long sea lion whiskers topped red-
and-hlue button blankets
pearl buttons that traced thi

Haida designs

traditionnl

The deeper 1identity of these men lay 1n
their chieltamnships of Tanu, Skedans, and
Cumshewa, of Tian, Yan, and Yakan Point
—abandoned ghost villages embedded in
the moss along the Charlottes' coastline. Yet
peeking trom beneath themr colorful regalia
were modern collars, ties, and T-shirts thiil
betraved daily lives as fishermen, loggers
policemen, and office workers in the large:
culture of Canada

Then, as il choreographed, an eagle Cir-
cled apainst the intense blue April sky, sig-
naling the arrival of the 30-foot-long canoe

I'.III""r-II L 'Illil.lll";|.| .|I'-'I"l'r:-.|Il'

<0 called for the

as 1t rounded the point eas! of SKidegale
The Aashof the bnrd
tips mirrored the rhythmic flash of 12 glint
ing paddles. 1L was tempting 10 believe that
the Eagle
heralding a return to the old order of things
when hundreds of great Hada canoes plied
these waters

As the canoe drow
black design on its prow took on definition
the dramatic hnes that run through Haida
stvlized teeth of the Killer
Whale, Chief of the Sea Creatures, Standing
nearby in his button blanket, Bill Reid,
who designed the craft, whispered, 1 he
Haida canoe 15 as beautifully designed and
decorated an open boat as the world has
ever seen.” The chiefs proclaimed the canoe

Wave Laler

s snowy head and wing-

Chief of the Sky Bemnmgs—was

nearer. the red-and-

art traced the hig

(Continued on page 114
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I had waited for hours to see the canoe; the
Haida had been waiting half a century. Few
living Haida had ever seen this sight. The
boat had been built for display at Expao 86,
the international fair that was about to open
in Vancouver, But Wave Eater also seemed
aspontaneous assertion of Haida worth and
achievement at 4 time of crisis; the same im-
pulse had spurred a burst of sparing totem
poles and elaborately staged potlatches (the
lavish gift-giving feasts that confirmed sta-
tus and redistributed wealth) when the
Haida had faced an earlier crisis—the com-
ing of the white man.

NE OF A NEW BREED of white man

told me about it; American-born

Thom “Huck" Henley, who runs

a wilderness camp called Redis-

covery that puts Haida children in touch

with their roots through forest games, food

gathenng, =ongs, dances, and potiatches.

Heled me up a steep finger of rock overlook-

ing a spectacular white beach at the north-

west corner of the Charlottes. This crag,

known as Lookout Point, is thought to be the

place from which, in 1774, boys from Kiusta
village spotted the first white sail,

Juan Pérez had captained that ship, the
Santioge, which was leapfrogging up the
coast from the Spanish base at Montereyv in
an effort to preempt the Russian presencein
Alaska. The French also cruised by, “But
trading didn't begin in earnest until 200
years ago, in 1787, when a British captain,
George Dixon, sailed in over there,” said
Huck, pointing to Cloak Bay.

[Dixon named the islands after his ship,
the Queen Chavlotte. He had come to trade
for lustrous furs like those that cloaked the
curious Hailda who encircled the earliest
ships with their canoes—a people descoribed
as"“of fine physique being six feet in stature,
whilst , . . much fairer in complexion than
those of the mainland.” A Dixon subordi-
nate, William Beresford, wrote: “The num-
ber of sea otter skins purchased by us at
Oueen Charlotte's Islands was no less than
1,821, many of them very fine.”

Thus was launched half a century of ag-
gressive barter in sea otter pelts for Chana.
Enterprising Boston traders swiftly joined
the British in an era that transformed the
Haida world, triggering an extravagant

114

In motirting paint, a Hoida group in
swovember 1985 protests logging on
Lyell [slond. Says a spokesman: “How
can we weigh the jobs of loggers agoinst
a people’s homeland 7

outpouring of their art and of stone carving
for trade, but alto undermining ancient
wayvs and driving the sea otter to eventual
extinction here. The Haida, who quickly de-
veloped a hunger for trade goods—especial-
Iy the iron toals that allowed them to carve
better and bigger totem poles, canoes, and
houses—collaborated in that extinction
They were the hunters.

~And magnificent seamen. Stacey “Jags”
Brown, Wove Eater's chief carver (and son-
in-law of designer Bill Reid), told me: “The
diaries say that when a sailing ship [Gusta-
vies Ifl, captained by Thomas Barnet]
reached Cloak Bayin the late 18th century,
600 Haida canoes came out and circled the
boat, and that at Skidegate and the other vil-
lages yvou couldn’t even land, there were so
many canoes pulled up on the beach.”

It must have been a commanding sight.
Against a forest backdrop, a row of 20 or 30
handsome cedar longhouses had faced the
harbor, flanked or fronted by stands of to-
tem poles émbellished with the Raven, Ea-
gle, Bear, Wolf, Beaver, Dogfish, and Killer
Whale designs—symbols and sub-symbols
of status and lineage similar to the heraldic
crests of Europe.

In their massive dugout cedar canoes the
Haida had long raided and traded with
mainland and Vancouver Island tribes—
Tlingit, Tsimshian, Kwakiutl—and, later,
with European traders in Victoria. During
the brief summers they turned the treacher-
ous 60 miles across the Hecate Strait and the
200 miles south to Vancouver Island into
Haida freeways, During the dark stormy
winters they gathered in cedar houses and
¢labarated their rich culture with art, sto-
ries, and ceremonv. With the bounty of the
forests and teeming tidal zone, the Haida
had the building blocks of civilization—
abundance and leisure—without ever hav-
ing to take up a hoe.

“Never having made the shift to food
production, they never had any reason Lo
change their cosmology, their vision of life "

Nuational Geographic, Julv 1987




explained Dr. George MacDonald. “Artana
yraken iing overal
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heart's ngid and complex code of design

conventions—and 1ts pantheon of human,
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Feliaint
clearly
bits of post-glacial artifacts that have been
found. Palenbotanist Dr. Raolf Mathewes

af Simon Fraser University has collected

and supernatura

BOrn ol more ancient ronts than the

15,000-year-old plant remains from the low
silt cliffs of Cape Ball, north ol Skidegate,
that are closing the gaps that still exast in the
environmental record of the Charlottes, His

ancient seeds and pollens ofter proof that 1irs
were alive on the 1slands before, and well
ntG, Lie lasi FEELE iation is much as 24 (N
Human hife
there, he says

§ uest af proof of “an unbroken refum

ould have heen

yirdrs S

am throughout the last 30 000 to 40,000
vears. " during which the ancestors of the

] 1, Mathewes Hights the fact of
15 no written record,
and most early ruins lie decayed or buried in
bopz and rain forests, or submerged by ns
ng sea levelsin Hecate Strait. Haida history
bevond the span of human memaory 15 still
shrouded in Mythtime

aida arrived,
the Charlottes: There
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ILL REID 1= gquite comfortable with
Mythtime. The artist (page 109

Nad introd

uced me several years

THd to N1s miost [ATNOUS W l"!'l-'.. A Mas
sive vellow cedar s '.I|[l!|.‘|!'t' of the Haida cre-
ation myth that sits as the centerpuece of Lthe
University of British Columbia's Museum
of Anthropology. “Though the world view
might hold that man migrated over n Bering
land bridee." he said drolly, “the Haida
know thatl the Raven coaxed the first men
[rom a clamshell on the beach atl Matkoon. ™
In Reid's sculpture the Haida culture héro,

the Raven. a curtous and gluttonous prank

ster, pries open a mant clamshell to reveal
the tangled bodies of men writhing to gel oul

My own probe of Mythtime had bepgui
with a search lor that site of creation. 1 heli
coplered north over the Charloties, sharing
aview of Haida Gwaii with the eagles. What
a homeland! Forested islets carved from thi
sea like glil_'l. e3 0l o iesaw |_|..;:.':f|'. -.|l.‘l.'|'| inlets
stamed todine black by runofl rom the is-
lands mosses, steep landiorms wrapped in
gauzy mist the color of clamshells., And, at
the far northeastern up of the Charlottes, a
iinger of sand reaching out into the converg
mg currents of Dixon Entrance and Hecat

Strait. My cnsp new map identified the



beach below as Rose Spit, butto the Haida if
i—as it has .I|'|-".'.'-:"'- hiten—NSalrkoon. the
place where the Raven brought mankind
into the world
Hill Rewd was myv gulde not only to thi
Haida's Mythtime but also to Windy Bay,
crown jewel of the hotly contested South
Moresby Wilderness
F'|‘|'-."-': |||' the South Moreshy Wilderness
1% a 75-mile-long triangl -—.I"IL_|1'._'~' 15 per
cent of the Charlottes” lindmass, [t narrows
irom a 22-mile width 1n the north to the
rocky paint of Cape 51 James in the south,
where the fierce winds of winter storms can
cha I-'.|r||i'|'|l miles an hour. Site of one of
!h-_' continent’s last and most majestic rem
nants of first-growth coastal rain forest, i

has, s0 far, resisted the hand ., saw . and setne

ol man that have transtormed the face of

northerlyv Graham lsland

F THE SEA fed the Haida bady, the tor-
£51s 0] """I'll!'- Moreshy {eed the Haida
soul. Venerable spruce, hemiock,
I, 200-vear-old cedar, all an PTECios

tay the Haida, But the cedar commands a
special réeverence. In the words of archae
ologist Philip Hobler: "Cedar provided the
distinctive architecture, the transportation
svstem, the clothing, the materigl to be

carved mto artwork and ritual obects,

| 16
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scientists describe the Charlottes

for thetr molotion and genetic diversity
. Tom Retmchen of the Untversity of
Altherta fabowve) has found different vart
Hles af sticklebachks (Delow) in nearly

gvery ke he-hes studied, The bomy plates
(dyved red for identifcation) of the fish af
top, which ltves in deeper water, help of
avield being chewed by trout, while the

|." LI

[eck of plates in the shoallow-w
ety below may make it flexible enough to
eiude the grasp of dragonfly lanae

Ihe rocky southern coast (rigrtt) of the
grchpeidgo provides hreedme greas for

halfl of Canodn’s Steiler sea (1ons

Yattomal Creographic, fulv 1987










a place to store surpluses—the basis of
wealth Subtract cedar and vou don't have
worthwest Coast culture. ™

Bill and I threw our duffles aboard the 70-
foot satlboat Dartwan Sound [l at Moresby
Camp, south of Sandspit, and salled off fora
firsthand look. Capt. Al Whitney, with his
wife, Irene, reminded us that “from here
south there will be no roads, no residents.
The inhabitants are bears and eagles.™

Moving deeper into the wilderness, we
paused at Burnaby Narrows to mervel at a
low-ticde tapestry of brilliantly colored beds
of anemones, clams, abalones, sea urchins,
crabs, and starfish in shiny tangles of kelp
“Just boil 1t, and yvou've got bouillabaisse,”
Reid joked. The joking stopped at the hirst
sight of the logged-off slopes on Talunkwan
Island. And his voice broke with emotion as
we reached Windy Bay and headed on in-
flatable skiffs toward the stand of trees that
had become the symbol of the fight Lo save
South Moreshy

The forbidding forest wall we had seen
from the beach opened into a world of half
light and fantastic shapes. A velvet carpet of
maoss rolled over everything, muifling sound
and taming the chaos of upthrust roots and
deadfalls. Rising from the tangle were trees
as majestic as any redwood I had ever seen
sStoriesabove us a filigreed canopy of licorice
fern, mistletoe, lichen, and moss kept the
forest floor in permanent twilight. OUn the
ground, beneath the towering cedars that
were seedlings long before Columbus was
born, new trees sprouted in neat rows on rot-
Ling nurse logs

“] feel the life force 1o here,” Reid sad
“It'san extremely sensual—almost sexual—
experience. It makes me want to become a
part of the forest."”

¥ THE GHOST VILLAGE of Tanu, an
hour's sail north of Windy Bayv, Reid
tapped the source of his own talent
Tanu had been a center of art for the
southern Haida, and his mother’s ancestral
home. It was where Reid's great-aunts and
great-uncles had died at the water's egge
during the smallpox epidemic that followed
the arrival of the white man.
Indeed, contact with the Europeans
swamped the Haida like a tidal wave. New
trade patterns and values enpulfed their

Crueen Charlorte falands

culture; totem poles came tumbling down,
condemned by missionaries as graven im-
ages: and during two terrible years in the
| 860s the Hada were devastated by Lhe pox,
which killed some 70 percent of them. A
Hudson's Bay Company census about 1841
listed 6,600 Haida in 13 Queen Charlotie
villages: by 1900 there were ondy 900 (the oli-
shoot Kaigani Haida of Alaska’s Prince of
Wales Island dwindled from 1,700 to 804 in
the same penod). Surviveors abandoned the
villages and fled 1o Masset and Skidegate

LR
' be too .!::nl-!_p without guests,”
L ; savs Christineg von Zadora-Crerlof

(facing page], who, With fer ausband,
loachim, welcomes visitors to their home
gn the Tlell River. g world-rank salmon
stream. Loneliness (s an occupational
hazard for senior lighthkeeper Ken Brunn
who keeps watch with son Noah

and wife Lize on Langara [sland
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after the dread disease had run s UTs0 Uhose eprly Hawda had no kings or even

[he artist led us across anu s small shell tribes, each village had several large maf
LTCE-TH ble beach toa grassy biuff where thi linenl families,” Keid X | lmed. “A man in
houses had stood. A thick blanket of moss  herited rank, lineage, and wealth from i
now shrouded shapes that hid been hous mother's brother—the family chi

ing pole had been cleaved by pruce that Rivalres among Lhe chiels | Lhi eed |
' MO through its heart i1 1357 reas it themsel af how great they wer
eacs ol LRI als il DEEn mil Mg \ PUTTE procduction of th \
nroud crests. All Haida are eif Raven o n the Charlottes’ foresis I saw | :
Fagle, and at the R n end of the villag: Lhe lalda Lirmie of O 1and Lo

Just feet from where he now sat, th fthe great skill of Hada canoe builders sul
ngl e {ire had once burned itime th ved only in museums and in the sepia 1m
[HELC] XA ited floo | shelved |-||: | T [ P9 lR-=-Centur photograpl [ 'rutd
ne nilattoe Liwela Lintil W Fal



w. famous: Haida carver. | |
to all as Non ndmoths he
MS eri gl FElri & PRt |
I red I |.i- it '.Ill"'.l TEeTIVE QCTIISTNT

mciude, clockwise from top (helow ), ars
f amoked salmon, dned herring roe on
kelp, dried clams, smbked saolmon filets
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[he canoe project put adzes into the Butl thecity-raised Reid had had to turn 1o
hands of rugged logeers as well as artists—a  museums and libraries to learn the “expres
sten toward giving today’s Hawda the toals ol sive lanruaese n:||_-||.'.lli"-'-l|'.|"- 1. Using
compeiency and the values of their ances iz great-great-uncle Charles BEdenshaw's
tors. A decade earlier Reid had carved for work as “my Rosetta stone,” he had (simul
the Skidegate Band Council the 60-1oot ce taneously with Seattle professor Bill Holm)
dar totem pole that fronts its council houss hroken the code of the intricate art, wentify-
['he art renaissance he had launched 1n the ng and naming the basic themes repeated

s, after @ fitful starl as yvoung artists again and again 1in the designs—the form
fought those chronic symptoms of aimiess- ines, ovoids, U-curves, joint marks thal
ness and despa drugs and alcohol—had  give Haida art its elegance and look of con-

Laken hold and flourishiéd tamed enerey. With Beid's pleces settine the
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prints, haskels, and totem poles

ArTiSAnSs were at work in the LI

I VARCOU

erand Victona

Reid worred, however, thal

called renatzsance of art has barely touched

- | | i | |
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the values

they respond to rade deads! 1 want them Lo

[ 1 1 T
know that onlv three generations

I:_.; |.|'I_ i .I: |: .Illlll F

piace, there develoDed @ =-rn-"'-' ihle interna

tional market for Haida gold and silver jew

s from the local armiiite shale

Dozens ol

lottes and

| -
Lhis &0

Yiost don't know the stories,

their sub-crests, In museums

I"lllll_ .|I'|.'|.|'.'.:|I'.

g0 people

lived richer, fuller, more satistving lives
than vou ¢an imagme [ want them to
know that they came from marveious men,”
The canoe project, sponsored and funded
by the Bank of Britizh Columbia, myvoived
many of SKidegate's young people, but none
knew how to steam a canoe. 56 Japs Brown
first carved a tiny model and steamed it in
his wile's roasting pol on the Kitchen stovi
| he steamineg of the 50-footer on the blulf at
the east end of Skidegate was 4 scene from

Dante's inferno. “*We dumped six inches
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the contended timber represents only two-
tenths of one percent of British Columbia's
forestlands, emotion ran high, Fear of immi-
nent job loss spread amang the Charlottes'
logging-dependent families, a fear com-
pounded by a prolonged recession and the
long-term attrition of the industry that, in
British Columbia, had been king.

“It’s the uncertainty that kills vou,™ log-
gmg coniractor Frank Beban told me, his
back quite literally against the wall in the
coffee shop of the Beban-owned Sandspit
Inn. Beban's concern was real—and imme-
diate, He held the timber-cutting contract
with Western Forest Products, the company
that was grunted Tree Farm License No, 24
permitting logging of contested Lyvell Is-
land. It was Beban's crews—Indians among
them—that had been stopped by the Haida
blockade at Sedgwick Bayv. An affable bear
of a man, Beban claims that without the jobs
that logging provides, even more of the
yvounger Haida would be forced to migrate
to the mainland. “Half the Haida in Skide-
gate are in logging,” Beban says.

Miles Richardson, the young college-
educated activist who in 1985 assumed the
precidency of the Council of the Haida Na-
tion, has littie sympathy for Beban's view,
“We're not talking about 70 logging jobs”
he stressed, “We're talking about forever.
Theissueis not logging versus ‘eco-nuts, ' It's
our ability 1o sustain our culture. And that
lies in our relationship—as a people with a
10,000-vear history—to the land and the sea
and their resources.”

*Jobs lost would be more than compensat-
ed by establishment of a national park and
increased tourism,” said Tom McMillan,
expressing the commitment of the federal
government in Ottawa to preserving South
Moreshy “for Canadians vet unborn and for
the international community.”

But where does Lvell Island fit into the
plan? “If it's a park, it"s a wilderness park,
and vou can't have it facing clear-cut log-
ging,” asserted Minister MoeMillan. Yet this
spring logging crews ripped through Lyell
Island with unprecedented speed, leaving
ravaged slopes visible from the core area of
the proposed park, bringing the region clos-
er daily to disqualification as a park by
Parks Canada's aesthetics guidelines. "I ear
the Charlottes will soon be Galdpagos Lost,”
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lamented Jim Fulton, member of Parlia-
ment for the Charlottes.

As international pressure grew, the first
glimpse of serious provincial sympathy for
the conservation option was revealed in the
Speech from the Throne this March by new
British Columbia Premier William Vander
Zalm: “We will sttempt to expedite the
federal-provincial negotiations for estab-
lishment of a national park on South Mores-
by that will generate economic benefits for
all British Columbia. "

Later that month the provincial govern-
ment announced a six-week moratorium on
new cuiting permits in South Mareshy,
while logging continued at breakneck pace
on the contested slopes.

Fearing that words were not backed by
the will to end logging on Lyell, Bill Reid—
in protest against “the contradiction be-
tween the government's attitude toward the
Haida and the showcasing of their sym-
bols"—withdrew his canoe sculpture for the
Canadian Embassy in Washington.

“We've put our money on the table to
compensate the logeers,” stated MeMillan,
determined to preserve cutting boundaries
that would include Lyell Island and to push
for a national park that would bring new
prosperity to the entire province.

ND TO THE HAIDA. Wealth, by what-
cver name, has always been part of
the Haida equation, A measure of
status. A spurtorivaines, to pot-
latch, to elaborate display. Wealth—or lack
of it—still drives rivalries between the two
Haida villages, though it is measured today
by the freshness of paint on plain frame
houses and the condition of cars and pickups
as well as the lavishness of potlatch gifts,
And also in the alarming level of drug use
and aleoholism and brawls at Saturday-
night dances, with the village rivalries com-
pounded by the alwavs difficult—often
desperate—struggle to compete in the white
man'seconomy, The frustration haserupted
in several suicides and the torching of the
church and longhouse at Masset.
Rivalry can also be seen in the harbors.
Skidegate prospers with logging jobs and a
fishing fleet that controls the “ghow™ fisher-

les—a multimillion-dollar harvest of kelpon
which herring roe has been laid, a delicacy

National Geographic, July 1987
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Hidden Lite of the
Timber Rattler

By WILLIAM §. BROWN  Photographs by BIANCA LAVIES

In a sinuous tangle around their
mother, 11-day-old timber rat-
tlespakes stretch alter their first
shedding of skin. One of the most
widely distributed rattlesnakes,
the timber rattler inhabats the
forests of the eastern United
States. But much of its habitat
has been razed, and its popula-
tion has been reduced by human
predators Irilling out of fear.

o ‘ﬁ!ﬂlﬁﬂ:’ﬂ nine-year study
of of the species is one of the few

L lmrmea in the wild,
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Y LATE SEPTEMBER in the moun-
tains of the Northeast, the tem-
perature at night begins to drop.
For some time before, those of
us who watch for timber rattle-
sniakes have seen them slowly moving back
toward their dens. We know that some will
be caught out and die. Others will be blindly
Killed by peaple.

The first protracted cold spell “pushes
them mn," as we say; by mid-October the
snakes arein their dens, It will be another six
or seven months—spent in constant dark-
niss insoil spaces, holes, and crevices below
the freezing line—before the warm days of
late April and early May entice the snakes
out of hibernation. Meanwhile, those whao
have a fear of rattlers will be walking easier
through the woods.

What they may not realize is that the
snakes have not merely chosen 4 convenient
hole m the ground. Once a

den is selected for hiberna-
tion, its occupants, perhaps
by a form of imprinting,
stake their futures on It
they will not use any other.
Many of these hibernacula,
as we call the dens, may have
been in continuous use for
hundreds, perhaps even
thousands, of years.

Each serves as permanent home foranen-
tire population or colony, An individual
snake's behavior, its seasonal migrations, its
spring basking and fall mating, its successin
outlasting the winter—all its activities are
defined within the orbit of the den.

Finding rattlesnake dens, always a mem-
orable activity, sometimes provides rare
excitement, Early one May I climbed up
among fallen rocksin asteep ravine, then sat
down to wrilé notes. Suddenly the stillness
was broken bv a loud whirring rattle about
40 feet upslope.

Climbing across brush-choked boulders
toward the sound, I ghmpsed the rattler's
disappearing tail, oscillating furiously in a
crevice hevond reach, Listening closely, I
could hear a second snake rattling under-
ground. Then, about 30 feet away in anoth-
erdirection, a third rattler sounded off, T felt
surrounded! As 1 stood jotting down my ob-
servations, | glanced down. Right at my feet
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a large rattlesnake lay coiled motionless and
nearly invizible in the leaves!

I had stumbled across a den area and be-
gan finding more ratilers. Some snakes were
coiled out in the open, others hid under over-
hanging rocks. Within an hour T had seen
ten rattlers and caught seven for live labora-
tary research

There have been few long-term studies of
snakes in the wild. Since 1978 my goal has
been to census wild timber rattlesnakes and
measure their natural growth and survival
rates. Since members of this species (Crota-
lsis horvidus) live as long as 30 vears in cap-
tivity, I rely in the long run on recapturing
many individuals [ have previously cap-
tured, weighed, sexed, and marked

Three vears ago in one of our study areas
in northern New York State, my field part-
ner, Randy Stechert, and I caught arattler. 1
held up its tail to look for scars on the belly.
Sure enough, there were.

“Well, all right! This is number 381"

It was an exciting momenl, for six vears
had passed since | had marked this female
timber rattlesnake as a youngster. She was
the first I'd ever seen in the wild.

I remembered her number—picked arhi-
trarily for easy marking (left side, clipped
third scale=3; right side, clipped eighth
scale=8). | had wondered if I would everses
her again.

Warily 1 shipped the venomous reptile into
a nylon bag, attached an identifying tag,
and put herin my backpack with others to be
carried down the mountain

Back in the laboratory we could “process”
our rattlesnakes in detail, marking each
snake for future recognition by chipping bel-
v scales and by applving bright-colored
paint to the snake’s rattle. Later each snake
would be carried back to its exact capture
site and released.

Number 38 had weighed 82 grams and
measured 52 centimeters (20 inches) long in
1978 when her two-segment rattle showed

William 8. Brown, associate professor of biole-
gy at Skidmore College, has spent nearly a dec-
ade studving the behavior and population
ecology of the timber rattlesnake, work support-
od in part by the National Geographic Society.
Dr. Brown has written widely in scientific jour-
nals on herpetological subjects.

Nuational Geographic, July 1987




hier to be @ vieariing M OW 5eV
en years old and welghing 503
prams (a little over a pound),
she measurer 92 centimeters
in length and might be ready
Lo procduce young

I gently passed my thumb
long her abdomen but felt no
lumps. she lacked developing
eges. 1 his vear. at least, she
wollld not besr vounsg. e
moles typically don’t reach
muaturity until theirseventh ol

dIEgntn vear. LUroOwWing ||l.'.'|'. :

SO may not bear young until
even later in life

The saga of number 38
reached a chimax in 1986,
LA !fl'-'rl | '[l'lll'q':l lher [or Lhi
third time and found hér pre
nant i ¥ ?L:-I' tenth vear, con-
firming the late maturity and
delaved first reproduction in
this species

IMBER  rattiesnukes
breed 1n late summer
and early fall. It'srare
10 WwWitness mating
Iwo longtime natoralists
sleve Harwig in Pennsvivania
md W. H. Martinin Virginia,
in 45 and 30 veors respective-
v, have observed only six
pairs mating, all in late July,
\ugust, and early september
Mating requires that sperm
b 5 r-ﬁllr.cw the winter 1L1J:r
female’s reproductive Lracl
The loHowing June the egpes
become fertilized, and ap
vithree months lat-
] I!l-.' YouUung are |.-l i
Two yvears are skipped betwesn timbes

rattlesnake pregnancies, evidently to re

Proxi [Tt

charge depleted energy stores for new egg

development, 1 he reproductive Ireguencs

15 LrEnnins it three YEAr Intervals., &S0 d

different third of mature females are gravid
and sedentar :tL;I:; ear. At my most stud
ied den, | have recorded |II"*-I'* consecutive
venrs three or four gravid females among a
papulation of some 12 mature females, Each
vienr some adult fermales are killed by man or
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Timber
Rattlesnakes

05T HIGHLY DEVELOPED of all serpents,
M the more than 30 species of rattle-
snfkes are found only in the Western Hemi-
sphere. The timber rattler, Crotalus
horridus horridus, is block or yellow in
color; Some herpetologists believe that the
sandy-pink canebrake rattiesnake {s simply
a calor variation, others that it is g valid
subspecies, Crotolus horridus atricaudatus.
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die naturally. Newly maturing vounger fe-
muales replace them, in a continuous popula-
tion turnover

Female timber rattlesnakes deliver their
voungaive, mostly in secure spots a quarter
of a mile or more from the den, though some
are born at the den itself. Each hitter, aver-
aging nine voung, coilstogether, often inter-
twined in an amorphous pile.

By early October the voung snakes have
scattered. Most move back toward their
home den; some don't make it, losing their
way or succumbing to nighttime freezing,
While the mechanism of their homing in-
stinct hasn't beenshown innature, laborato-
ry experiments suggest that baby snakes
locate a den by tracking odor trails left by
adult snakes
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startled, may have evolved as a warning to
larger unimals to watch their step.
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Why don't dens become overcrowded?
Populations of timber rattlesnakes, as of
other wild creatures, tend to stay in balance
Predation reduces numbers: Raccoons, red-
tailed hawks, eastern coyvotes, black racer
sinakes, and—probably—bobcats and red
foxes take a toll, mostly of voung rattle-
snakes. But freezing weather likely is the
chief agent of attrition, as newbhom snakes
get caught out in the cold.

Y LATE MAY 1 An average vear, most
sniakes have emerged and crawled
away. With the arrival of hot days
and warm evenings they gradually
move farther and farther from their dens.
These out-migrations, which I've tracked
with small implanted radio transmitiers,

National Geographic, July 1987




take most of the population into forested up-
lands and ridges.

On reaching wooded areas away from the
hibernaculum, some rattlers settle into =sit-
and-wait coiled postures, alert to ambush
small mammals out foraging at twilight or
after dark. 1 have caught hefty rattlers
showing large bulges from recently eaten
meals, Fur in fecal samples from the snakes
shows that thev feed mostly on white-footed
mice and chipmunks, both abundant in the
study areas.

Summer ranges for tmber rattiers may be
a mile or more distant from their dens:
Through 1982 the farthest venturing rattler
aon my charts moved 1.7 miles from its win-
ter base, So two miles seemed about the
maximum migration outreach until the

Fimber Rattlesnakes

Bl Timber rattiesnaks range

Bl Canebrake rattiesniake range
= Former range ol both anakes
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summer of 1984, when I found a road-killed
snake 2.7 miles from 1ts den and a live one
3.5 miles from home, a new record!

During the 1984 season I counted 14 rat-
tlers killed on roads. Death on the highway
seems to be a significant cause of mortality
among timber rattlesnakes in states like
New York, where they are legally protected
from intentional harm.

Az a venomous animal capable of causing
death in & human, the rattlesnake has al-
ways aroused fear, particularly among those
unfamiliar with its habits. Death at human
hanids has been the principal cause of the
reptile’s alarming decline 1n recent decades.

The factis that the timber rattlesnake will
almost always relreatl from an encounter
with man and, (Continued on page 137)
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if surprised, normally 12sues a warning with
the charactenistic whir-r-r-r ol {t= vibrating
tail. The snake rarely sirikes humans excepl
in self-defense. Almaost gRyYone willing to set
aside his snake aversion can accept rattle-
snakes as marvelously suited predators,
functioning in the natural environment as
rodent controliers.

HE FRIMARY PFURPDSE of venom-

secreting glands and hyvpodermic

like fanes 1n poisonous snakes 1s to

quickly kill the prev animal. For a
human, a rattlesnake bite can
be & zerlous medical injury.
The venom, destructive of
cells mnd tssues. threatens
life through internal hemor-
rhaging, interference with
blood clotting, cardiovascular
shock, and kidney and respm-
ratory failure. Fortunately,
with modern hospital care and
antivenin treatment, fatalities

from rattlesnake hites are
rare. Each vear in the U, 5
about 5,000 persons suller
bites from all venomows

snakes: only 10 to 15 die

I've had a couple of glancing strikes and
suffered one serious bite. Two veéars ago a
rattler landed me in the hospital. The hil
f-defense. 1 was transferring a
bawful of four big snakes from the trunk of
mv car to my hackpack, preparatory to re
leasing them n the mountains, My hand
brushed the and a rattler strock
through it. Only one fang connected, inflict
ing a slashing wound on my left hand at the
base of the thumb

CAaMme 1N 58
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Anambulance arrived in minutes. Within
two hours my hand and arm ballooned al-
miost to inner-tube size. The pain was excru-
ciating. I required seven units of antivenin
and spent four days in the hospital—then
went right back to work, studving my
“friends"” and their rattles

A newhorn rattlesnake first sheds its skan
in September at about ten davs of age, and
the first segment of the rattle; the button, is
exposed, In June or July of the following
vear, when the snake again sheds, itssecond
new rattle segment is produced next to the
tail. With each skin shedding thereafter,

Timiber Ratlesnakes

the older segments move farther away from
the tail, one al 4 time

Few rattlesnakes carry an intact rattle,
including the button, longer than fen seg
ments. The largest T've seen on one of my
marked snakes bore 20 segments; bul o
didn't taper toa narrow point and the button

Was '.'I_'I'i:-_-:-_-l,n'.: rhl' :-T‘.;l.l'-i.l' Wils IiJ-'.IF'I'-.' Zloradd

veqars of age and quite possibly older

An adult tmber rattler's skin shedding
takes place early each summer. No snake in
my :-'Lullj,' hias shed more often than twice a
vear, and about two-thirds shed only once

ATTLES ANT) SKINS are often prized as
keopsakes by those who kill timhber
rattlers. Dnce, while hiking on a
logging road, 1 met a logger and a

companion. We stopped for a chat, and the

logeer told me that he had killed several rat
tlers in the area. He pointed off 1o the side of
the road. "Thev're in there,” he said

From the tangled brush 1 pulled out two
arge rattlesnake carcasses. " Did vou notice
the red paint on the rattles?"” | asked. Yes,
but he'd never seen a rattlesnake in the wild
and thought red might be the natural color!

I carried the two snakes home. One wasa
large adult male T had marked more than six
vears earlier when he was a five-year-old
welehing 422 rams. Now more than foul

feet long and wetghing 1,028 grams (2.3

pounds), this strapping male had been

struck down in his prime by the only real en
emy he had. Such is probably the typical fate
of most larger and older timber rattlers. To-
day very few survive to reach alength ol four
feet: the record 15 six feet two inches,
Although the timber rattlesnake has re-
ceived little scientific attention, the snake

| 5




Power and grace mark a timber rattier SippEng from o terrarium pool. Adults
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When most of us look Because the last thing costs—even tell vou how

tar the home of our dreams, on your mind should be much cish to have on hand

we lead with our hearts the first place vou start; for closing. All, good infor-
Weseethewoodintheden Talk to a member of the mation 1o have when vou're

and the tile in the bathroom 15t Nationwide Network house-hunting. And all

and the morning sun in about home loans totally free,

the kitchen. But we don't We're a network of finan- S0 stop by vour local

see the need to talk about cial independents, with more  Network member, or to bind

money just vel, That can wail, members in more states the Network Member near-
50, starrv-eved, we fall than any other network of  est vou call 800-245-011]

in love with a house. Belore  our kind in the nation® before you start looking.

we know how much we Spend a few minutes We're glad to help. Because

can aftord with us and we'll sugeest once your search s happily
How human, how worri-  a suitable home loan, esti-  over, vou'll be back where

some and how unnecessary.  mate all vour housing volu started.
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How to get cash in five times as many
places as American Express.

8% Whether you need rupees
{ forarugin Kashmir or |
=4 dollars for an emergency .
In Seattle, there are over 200000 __* =‘-'-._.:;
places worldwide where your @&
Visa'card means cash. e
The Visa symbol means {\J -.
you have instant access to dollars or
drachmas, cruzados or pesos atover | (@8 %7 @
190000 banks in the U.S. and abroad.~—/ “" '
That's more than five times as many
places around the world as American Express.
There are also over 15000 cash machines
where you just enter your :
"}_/M . personal L.D. number
& and Visa card, and
&7 you leave with cash.
Next time you travel, look for
the Visa symbol. It means easy
access to cash in any language.

visa_ It's everywhere you want to be.
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North Dakota

1 don’t understand how vou can title your article
“Tough Times on the Pralrie” (March 1957)
when North Dakots farmers can get paid not to
plant. In Loutsiana, where unemplovment is
rampant, why can’t fishermen get patd not to
fish, orofl-field workers not to drill#

GERALD P, EIERMANN

Pratvieville, Loutsfana

It would be cheaper for the American taxpayer to
close the state down, move evervone out, and
abhandon it back to nature, For a state that has a
smaller population than most major cities, we
sure are expending a large amount of tax money.
LEO (. SANTUHEZ
New Ovleans, Louilsiana

The eartiest explorers experienced tough times
on the prairie and predicted the same for settlers.
This was one of the last areas settled in the conti-
nental United States. As North Dakota grew, its
expectations outstripped what the environmeni
could ever consistently provide. Indians had
long known the harshness and splendor of the
prairie and lived accordingly

Joux G, SIDLE

Grand Island, Nebraska

The picture of Janice Herbranson talking to Jodi
Sagvold is a fine example of a teacher exercising
one of her most valuable attnbutes—listening.
Jroo H. Brack
Rochester, New YVork

You mention, ondy in passing, the western half of
the state. We do exist! We do have problems! Andd
we do still have prairies.

CYNTHLA ZIMAN

[Dickinson, North Dakota

The only reference to Grand Forks was to its air
haze, It is also home of the University of North
Dakota. Incidentallv, an article in the Wall
Shreel Jowrmal predicts Grand Forke will be
fourth among “the nation's most sffluent metro-
politan areas at the beginning of the 1990s."
bised on Census Burrau, [RS, and state data
sauthern Connecticut, Long Island, and Lake
County, Ilinois, rate first, second, and third
CATHERINE TUITLE SQUIRES
Nashua, New Hampshire

March Cover

Sincere thanks for vour cover picture of & bepopti-
ful field of sunflowers being spraved with poison,
and the information inside that North Dakota
farmers use herbicides now instead of cultiva-
tion. It turned us off sunflower oil. Why is poizson
still allowed on crops when there are biological
methods? -‘We already have Bacilluy thurin-
giemsiy (BT) againsi gyvpsy moths and crop-
destroving caterpillars, BT1 against mosquitoes
and gnats, insect growth regulators, and helpful
lub-raised predators and parasites. More biolom-

cal resenrch and application should be of highest
priority for human health, and the use of toxic
materials hbanned. That would also help solve the
toXic-waste problem and lessen the contamina-
tion of drinking water.
CAMPHELL NORSGAARD
Lakeville, Commecticut

Brazil
As n student of Brazilinn history for 18 years, 1
reard with interest the superh March article by
Priit Vesilind and photographer Stephanie
Maze. Braril is on the brink, I believe, of being
the world's next industrial leader, with the U, 5
mainly a service-oriented society. But the com-
ment that the “military 2 a dirty word now”
should not be tnken too seriously. The military
wis prominent even before the army took contral
of the political system. Military service is regard-
et] by all classes to be honorable. Be certain, the
army is waiting i the wings in case the cdvilian
government flounders

EENNETH H. LEEP. JH.

Stockton, California

Having been the iron-ore specialist at the Bureau
of Mines for 15 vears, I point out an error in the
caption on page 371 thal siates that Branl now
leads the U.5.5 K. iniron-ore production. Braszil
often leads in exports of iron ore, but its produc-
tion i{= only about half that of the U.5.5. K.,
which s on the order of 240 million tons a year,

F.L KLINGER

Bethesda, Marviand
Your poignant dewription of an eight-yvear-old
living amid garbage won't leave me. Thank vou
for showing us the reality of this world, the squa-
lor as well as the beaunty, We can continue to im-
prove the quality of our lives only if we help
others gain prosperity, personal freedoms, and
participation in government. Control of popula-
tinn growth seeme to be crucial to Third World
progress. How about &n article on that subject?

PETER A, REINHARDT

Muadisen, Wisconsin

Regarding Pelé, how many readers would know

that this is the nickname of Edson Arantes do
Nascimento? In the past two decades, known

Nattomal Greographic, July 1987




FROM NOW UNTIL 1988 EVERY DIVE COUNTS.

rl P ol . l;‘ A WS es” - '
- rd "ok (" E poryge -4 . . Tk ; g,
el At v fl' ¥ s o Iy e going ic

. * r et EROLsards

e e o heirs and make
' ‘J’ LETH . thowukaneds of dives
-’;_:"# A . - They will practe
l. - - Liri perfect thern
; f CraChoe Sorme ITVE

They wil compete
GO e Des
striving fo becorme
Detteyr, Warking
uitimately toward
ihe spenial goal of
reveseriimg ihe
Linited Statesin
Y8

That s wihny
Frans FEmoELAT
FLS L1 2 Ny
Lhaonsor of Linfted
States Dnrig snce
1979 and Uriited
States Swimming
since 1973 el
SLODGAT IR i1
the future. as wel
Nt just fo help
oL est. Bt 1o
INTOaUCE MAny
IO XSS
o therewards
of competitive
SV TG At
A

BECASE O
TR A T IChH
ey rmay S0 evE
in the pool, the
ngs Ehey ieann
C3N MaKe nem
il oG {muiny
AATIIE S

i
-

MOy MNEE O oAt
Linerd SNaies Dairg

WO Lt Ademt Wound e
R L N A T




the world's grentest soceer plaver, he wa and added stretches of exhousted land. All at tha

national hero in Brazil, where the populuce 8 expense of the forest Indians
I (WE ut futebal which w Ul soccer IR LaERH K1
Hagry W CLIFFORD Letbmilz, Austria
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Fhe 1ssie arcived the same week that Heazil an
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campaten for birth control, the government na: Fasrfield Jos
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Full-sized ability;
The mid-size

There's never been a truck guite Tk pounds maximum available pavioad without missing o step
this before. Because there's never Ltider the hood, Dakota really haals, With an avatlable 3,9]
heen i truck guite this size before Vah, And 5,500 pounds of toswing ety

Quick but not too small. Powerful when properly equipped
beit not too big. The mud-si2ed With an honest three across
PDoddee Thilosta is a lein, new breegl septinge, Dakota doesn't

Of American fruck short vou. Inside or out.

_I -.II:

When it comes Lo shouldering a And it bhacked as onlsy
heavy load, Dakota 5 a real work Dodee does. For seven
hiorse. With 64 and 8B oot beds, T e T UMD
Anid capable of handling up o 2,350




nieds n little optimism to view such a grand sub many, they nrewell documented in older scientif-

ject. Brarl's greatest sirength lies 1n her peope s Ic erature. Peatlands generally are annerobi

will, compassion, and optimism. From year to0 and thus can rédouce many chemicals, Where

vear 1 see vast changes for the betler in Bragil. In phosphorus 15 avidlable, 1t can be reduced Lo
future articles please emphasize some of them phosphine, o volatile gis. Unstable 1n the pre
(EORGE F. JOHNBON ence of air, i1t spontanecusly ignites, producing n
yan Francisco, Caifornig rreen indeacent flame. Bop gasec are alwo rich in
methane and hvdrogen, two lammable gases
Mivsteries of the Bog that ey bieln fanl the fen Bres
ongratulations to Loulse Levathes and photos- WILLIAM SHOTYK

rapher Fred Bavendam for their excellent articls University of Californin
I.i. —— I.

i peatlands i March 1987, Thosestranee Hehts mwiverside, Cadifornig
reporied 1n bogs at night, the will-o'-the-wisp o1 The caption on page 401 states thatl scientist:
ack-0 -lantern, may ool be so strange after all cannot figure out why the sedges grow in waves
Called fen fires in England and Hlichier in Ger- | suspect they are mdicative of the direction of

miles® Dakotn, guite stimply, hias no competition.
| e mutdd-sized Dhodee Dakota s Americil’s iiew
thoroughbred. The heart of a full-sized
pickup. And the spirit of a compact

v\ breed unlike any other, A truck

unlike any other

Dodge
EIVISICON OF CHEYSLEIER MOTORS
AMERICA'S BEST BACKED TRUCKS ARE RAM TOUGH




prevailing winds. The surface of the bog is fairly
plastic -and moves until it builds up enough
weight to bind with the more stable laver below
HARLO STANLEY
APO, New York

Those elongated hills (pages 400-3401) are surely
drumlins [hills of glacial drift], their long axis ly-
ing parallel to the flow of ice over northern Min-
nesota in the Pleistocene epoch. And classic
drumiins at that.

Diavip WooLsTon

Carcade, Colorado

Australia’s Southern Seas

“_ﬂﬂhmpwhnminr, well-written articles are “ge-
T netically” Naroxnal GEoGRAPHIC. We are nev-
er disappointed. Then in the March 1987 issue
comes the epitome: “Australia’s Southern Seas,”
by Richard Ellis. In rereading that beauty, [ was
virtually within stroking distance of the sea lions
s well as those fascinating great whites
Liz COLe
Dawnville, [linds

Little Big Horn

As a volunteer worker at the 1984 gnd 1985 ar-
chaeological survevs of the Custer battlefield, 1
found the article in Decembér 1986 very interest-
Ing. However, the knife on page 801 does not

have an aluminum handle. | am not a metallor-

gist, but 1 did have the good fortune torecover it
MURRAY A. KLOBERDANZ
Orsape, fowa

We heard from many readers who pointed ont
that processing techmology did nol make alumi-
mmt inexpensive until after 1588, Subreguent
laborvatory analvses indicates the handie 1sa very
tieim timned-rrom Slamping

Members Forum

After reading the letters in March about the No-
vember 1986 article on M1As, [ am interested in
learning more about the bracelets worn by sever-
al readers. T and many of my fellow cadets in
ROTC units here at the University of Idaho
would be honored to wear & bracelet in memory
of an MIA

ANNE M. WEIGLE

Masceow, Idaho

Fov informalion or a bracelel, wrile the (o
Chapter, National League of Families of POW;
ani ‘H'.|"-I Hor ..IJ.'-n'-’r Lr.'.'r.rmhm II”::H?-H ' 14

J_rrrn ; -;h:mh:l' be .em‘ i‘n"nr-.l' £ "ih 10 F:I'Fnr}'nr‘lurh
National Geographic Magasine, Box 37443,
Washangton, 0. C. 20013, and showld tnclude
sender's address and felephone numiber. Nol all
lettery cion be wied. These thal gre will often be
ecdited and exeerpted

Scientific study ranks Nnrdlc,;a ck#

Cardiovascular Exerciser

In tesfs of exercise efficiency at.a mojor uriversity, NordicTrock
burned more calories and provided grecter gerobic workouts.

The Rank in Order of Exercise Efficiency:
1. NordicTrack X-C S5ki Exerciser
2. An Exercise Bike

3.A Rﬂwjﬁ Machine
4. A Sh ~T'_rp-e Ski E:rﬂrrfsar

i\ LRI 1] e Tt

/
2.+ It's Only Logical that NordicTrack Would Get the
Highest Scores because
B s Nal T R-C &% MordicTrock odds smporiant ypper Dody exarcise nof
2k Chaam i : v1
Oyrrap: Sy Mchali B et Exercane Boos
P L % MordicTrock’s standing posthon uniformily exarcses mofe muncke
mass than a Kowing Machme

SEfmnest]

% MordicFrock's pnigque Bywhesl resistonce pr-:-*.':-:IE-E srrsootbness
and continuiby not gvailotle on g Shuitle-Fpe S Exerdder

Burns up to 600 colories per 20 Minute Workout.

For effective werghf control

Fres Brochure,
and New Videa!

- 800-328-5888

Winnesnts 122 348-68H7

Nﬂrdu: rack

. JAING Jonsthan Bivd, N, Chiaska, MN SE318 g
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worth more.

IS the Nikon autol InCos, suto-evpryihs g
aysteme: And mow; from !'-'..u-.lu |5 through
Judy 3L 1987 i comes with these hig
savings: 335 off the WXR hody and £330
off the Nikon 3B-20 AF electronic (last

Look at it this way: You're getting
soplasticeted dual autnfocus camera with
A Gl modor drive. A camera that s sam
plé {0 operate. Chsck. And accurate. You're
alsn peting the qualny Nikon SB-20 AF
electronic flash that makes lor per {ec)
expossd pictures. Automaticallv, In low
kEht o even Loda) dirkness
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aUperior mamlenance capabiiities have
earmed |oaena, e infemnohonc! airine
of 3pain, siature asa member of Europet
gxciusive Alas Groun with reciprocol
mainienance Confracls eskablished with such
esieamed antines of LUthonsa, Air France
sabena, and Alitalic. Which should come o
NG sufprise snce Ibana glsa ranks o the
third lorgast airlinge in Europe loday

A reputation for excellencs in maintenonce
nas not only eamed fberio well-gasarved Aflos
sToup membeaship High in-flight fraining
sanciarris peodmoied welve intersational o
ines 1o seect 1Dena 1o train heir flight Crews
Impaccable on-0oard senice has egmead

the frust of over 13 million pOssengen avearny

S— & - = L O . i f
VEON AN D80S YO PUNCIUGHTY o an-lime

pefoimanca as atured respect and
Sofligence withun the infernchongl busness
GO I',- Of TIVE O =R

LAl your froved agent, or coll Iberia direal
ot 1-800-SPAIN IR We wan e unhl were biLisy
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THE BEST CONNECTIONS IN THE WORLD
MEAN NOTHING IF AN AIRLINE FORGETS
THE HUMAN ONE.



Are you still collecting the same old stuft?
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This 35 mm picture was taken by a photographer on location.

This 35mm picture was taken by an accountant on vacation.

Introducing the K80 from Kodak, the newest inour ling
of VR 35 cameras. Auto focus. Auto advance. Even auto
loading. Everything you need 10 succeed in photography

Without really trying.

Kodak V3 35 m




AFTER THE DECLARATION
OF INDEPENDENCE
OUR FOUNDING FATHERS
WROTE SOMETHING
EVEN MORE IMPORTAN 1.

en YCat salter the '-h..'ll'l'.'l"'[ "the Declaration of In 11*"-'.'! 1ence
greatest Sl [4

our foumding fathers created what historians have 1-..1“':.--] t

_Lu:mc-n: struck off by the hand and mind of man,

Qur founding |'-|Tr‘| rs created the Constitution I."F'J?"' Lmited States.
For the hirst time in history. power was granted by
rovernment. and not by the governmmuent to the peopie.
The freedom unleashed by the Constrution allowed Americans
to develon their talents and abilities to the fullest. And attain what s now
he world over as the American Dream.
."i.: we commemorate the Bicenternmial of the Consttution, there is

I [ O 'I.: "
14 I'_”""I-" EOy TIE

e T L T b
|'-. A%y

no better way for you as an American to reafhinm the _'_"l]"!t_E|_"lt'.". for winch
*-':'"TP'.'.‘J'.J 1an to learn more about the Consttution.
The words we live by,

THE CONSTITUTION

'1'’he words we live by
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REST ASSURED.

Even when everything is going right, something couid go wrong. Thats
why it pays to have your insurance and retirement plans from Met Life.
For more information about Met Life's full line of insurance products and
services, call your local Met Life representative—or 1-800-MET-2677

GET MET. IT FAYS.

Metropolitan Life

AND AFFILIATED COMPANIES
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On Assignment

ETTING CLOSE to his sub
yeot, staff writer Charles
E. Cobb, Jr., ponders
Lake Erie near Ashtabula,
O hio, for his article on the
Great Lakes in this fssue. The
Washington., D. C., native
hegrn his career 1n the 19605,
writing poetry about Missis.
dippd cotton workers, and pro-
duced g TV film on recruiting
nressures that face high-school
basketball stars. Specializing
in Africaas g free lance, Cobh
reported on Zimbabwe for his
first NATIONSAL GEOGRAPHIC
article in MNovember 14931
Tyvpical of his approach,
Caobb got close to Hurricane
Gloria while covenng the
Cuter Banks for a lorthcoming
issue, Holed up on North
Carolina’s Hatteras Island, he
rode out winds that reached
‘'anly” 90 miles an hour. “1

was lucky,” he recalls. =1t was
a terrifving experience that |
wouldn't want to repeat.”

A Skidmore College asso
ciate professor, D, William
8. Brown, now in his tenth
vear ol iimber rattlesnake
tracking in New York (below|

iCTEEAAPEE BT EIE BEHE | AE ] LN [ M K

conlinues 2 vocaton dating to
his childhood on & Pennsyl-
vania farm. His family toler-
ated his hobby well, he recalls,
until “I marched mto & dinner
party and proudly displayed
my pét queen snake and her 15
spuirming babies.’

L
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