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Living With Radiation

This imvisthle force has power to kill as well as cure. Charles E

Cobiy, Jr., assesses the perils and benefits, from the atom bomb and
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Remnants of a Mighty Warship

The most powerful vessel of her day, Sweden's Kronan sank i 1676
with o [oss of 800 Lives, only a week after she first saw action

Naval historians hove Jound fer remains on the floor of the Balti
and a micrpcesm of early shipboard life. By Anders Franzén, with
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The John Muir Trail:
Along the High, Wild Sierra

From the summit of Mount Whitney to the valley of the Yosemite,
author-photographer Galen Rowell explores the scenic 212-mile
California trail named for the outspoken turn-of-the-century

conservationist who devored his Life to preserving wilderness

Cartagena Nights
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historic Colomboan port, whose massive twttigments recall its reign
as fortress city of the Spanish Moin. By Bart McDowell. with photo

raphns by O, Louis Mazzatentao.

The Common Loon Cries for Help s

The unmistakable wail of this familiar water bird has been silenced
i many North American lakes, where acid rain and ether pollut-
ants o .'-II.'II.'-.II':lj (s .'-:'..ll_illll_l drd nesting spots A .|||_,_-i' death rate in

i I.'_Ir Lts wintter ranpe has rotsed new concerns about its feture

fudith W, Melntyre and Michael 5, Quinton report

COvER! Environmesital threals cloud the future for thizs common
toon and a day-old chick, Photograph by Michael S, Quintom
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LIVING

WITh
" MADIATION

In an ultimate test of human
judgment, radiation gives us the
power o enhance our world or

destroy it. For Bonnie Frost,

radiation offers hope in her fight
against cancer. At the University
of California’s Lawrence Berke-
ley Laboratory doctors pinpoint
the tumor pressing against her
spinal cord with a CT scanner,
then treat it with heavy-ion
radiation. The mask and brace
keep her head perfectly still.

By
CHARLES E. COBB, JR.

MNATHNAL GEIRAPHI. EDITORIAL STAMF

Photographs by
KAREN KASMAUSKI




machine at Sandia National Laboratories in New Mexico, a site of Strategic
Defense Initiative (“Star Wars") testing. From the perimeter of the 96-foot-wide
tank, a 36-module accelerator fires 50 trillion watts of elsctricity at the center,

404 National (reographic, April 1089



where the pulse of agitated electrons is converted into a beam of high-energy,
noncontaminating radiation that simulates the X rays produced by nuclear-
weapons explosions. In Saturn's core, the beam is focused on military circuitry
and components, testing their ability to withstand massive doses under fire.

Living With Radiation 405



Scorched by the bomb, Hiroshima survivor Busuke Shimoe, 85, displays the jacket
he was wearing on August 6, 1845, when the atom bomb exploded 1.3 kilometers
away. Heat from the blast burned his body and fused the fingers of his right hand,
but, astonishingly, he—and his clothing—survived. A crusader for disarmament,

National Geographic, April 1980




Shimoe shows this charred cloth when words fail to describe the suffering he and
other hibakusha, or atomic survivors, experienced. His wife and daughter were
among the 210,000 who died in 1945 from the bombings of Hiroshima and Naga-
saki. He is fighting cancer, a possible long-term effect of his exposure.

Living With Radiation
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Bombed from below, the desert at the Nevada Test Site shows the cratered after-
math of nearly 600 underground nuclear tests conducted near Las Vegas by the
United States and Britain. Craters form as soils displaced by the blasts settie back
into cavities 500 to 2,500 feet below the surface. In the 12508 and early '60s the

National Geographic, April 1089




Rhode Island-size facility conducted a hundred aboveground tests. Most testing went
underground in 1963, with the signing of the Limited Test Ban Treaty. By then
atmospheric blasts had added some 7 percent to the dose of radiation we receive
nuturally. In the years since, that figure has fallen to less than one percent.
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HE ACCELERATOR pointing at Bonnie
Frost's head resembled a ray gun
thant belonged in the bay of a space-
ship, Qutside the Lawrence Berkeley
Laboratory, the Califormia sun
shone, Inside the vaguely intimidat-
ing accelerator complex, something
called a wobbler hummed, creating
“doughnuts” of energy

Soon the electrically charged jons,
circling the accelerator’s 200-foot
diameter & million times a second, would
smash into Mrs. Frost's neck, striking the
malignant cells of her chordoma, B massive
tumor engulfing part of her spinal cord.

“Thisis radiation,” Dr. Joseph R. Castro,
chiefl of radiotherapy, explained, “but 1t does
not cause harmiul radioactivity. Not all radi-
ation does.” He meant that the accelerator
particles do not transform into other tissue-
damaging or cell-destroving elements; This
plus the fact that the radiation burst peaks pre-
cisely an target makes the risk acceptable

Mrs. Frost looked fragile and vulnerable
when strapped into her chair before the formi-
dable machine. “The first time," she said
smiling, * I burst into tears and wanted to run
away. All eould imagine was Diarth Vader ar-
riving. And then in walked little Dr. Castro.”

I had met the slight Dr. Castro earlier. He
made g remark that, | have since learned, gov.
erns every aspect of living with radiation:
“You're always balancing risks against possi-
hle benefits,"”

Today, after six weeks of treatment, Mrs,
Frost's tumor is under control, as aré 80 peér-
cent of similar cases treated at the Berkeley
lab, There 1s no guestion in her mind about the
treatment's value, " People should be proud of
this. It's a good, positive use of our tax dollar
. . . and I happen to think 1'm worth "

My satisfaction with this success story con-
flicted with my feelings a few weekslaterin Ja-
pan, at the other pole in the world of radiation.

Wang Sung Lee and his wife, Yong Le Bel,
sat down before a desk at Hiroshima's A-
Bomb Survivors Relief Department. On the
desk in frant of the Korean couple lay a map of

410

Hiroshima with concentric circles indicating
half-kilometer increments from the byvpocen-
ter of the frst atom bomb ever dropped on a
city. If they prove they were directly exposed
to the bomb's radiation, they become elimble
for free medical treatment.

I wondered why they had waited until 19838
to present themselves as A-bomb sarvivors.
Mr. Lee explained that they had two daugh-
tersto think of . Although they were born years
after the atom-bomb attack, potential hus-
bandz still might think them genstically in-
jured and refuse to marry them; physical
imperfection carries 4 taint in Japan. So the
couple had waited, hoping their daughters
would marry. In Japan | found that social stig-
ma 15 one of the most widespread and incur-
able manifestations of radiation's effects,

AniaTioN. Hardly a word in any lan-
punge generates more anxiety. And Hiv-
ing with radiabion can In fact be
frightening., Plants making nuclear-
weapons materials also pollute our
environment. Three Mile Island and

Chernobyl, as well as other nuclear power
plant accidents, have alarmed ws. Nuclear
wiste is pilimg up

Yet radiation, coupled with human ingenu-
itw, performs many beneficial works also; De-
stroving the malignant cells of Bonnie Frost's
tumar, sterilizing medical products and food-
stuffs by killing harmful hacteria, tracking the
progress of medicines through the body with
radioiptopes and attacking cancer cells from
within, dating archaecological and geologic
events by radioactive decny rates, turning
water to steam for electric power, and —soon
—detecting plastic explosives 1n Sutcases

This means that for good or ill, radiation
will remain an important part of our lives. To
live with radiation is imndeed to constantly
weigh its risks against its benelits. Every-
where I traveled, 1 heard this debated. 1 found
that definite answers were elusive, scientific
knowledge worryingly incomplete, and opin-
ion often contradictory

Said Dr. Karl 7. Morgan, an early pioneer

Nalional Geographic, April 1980



Kelieved of her immobilizing mask, Bonnie Frost sits unharmed

dfter a dose of radiation. The type used in her treatment defivers peak

energy precisely at her tumor, allowing doctors to use a

stgnitficantly higher dose with little damage to healthy tissue.
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"IIi:. dun’t cause
me goocl. Alter all
humankind evolved in a world of natural low
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Liavime With Radiation

Indesd our entire ecosveterm hums with low

levels of radiation, and that includes us: Racdi
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[y with the decny of radioactis
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relensed. A rndionuclhide mav transform itsel
many times before bécoming stable. An atom



Inside the atom

wneet before etabilizine a il 2108, These All matter is made up of atoms, and all
R aie s st deray . thal Chiid atoms are composed of a dense nucleus
: . surrounded by orbiting electrons.
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F' e et gl The roots of

Although scientists are still leaming

—t | I. I | . | about this basic phenomenon, most be-
| , ,.." , ,__' oy . : ' L | lieve that radiation has always been
i) gl presant in the universe. The release of
'I iz e | energy from an atom is called radiation,
I i | Limatedd

_ | and it takes two basic forms. lonizing
VR i radiation travels in waves (X rays,
gamma rays) or as particles (alpha,




The nucleus seeks stability Types of ionizing radiation

Muciel have only a few ways to creale a lonizing radiation exists as particles, such as
siable balance of protons and neutrons. alpha and beta, and as waves, which are parl
Maost of these ways produce radiation, in of tha electromagnetic spectrum. Their effects
tha form of subatomic particies or rays. vary, bul all can be deadly in larga doses.
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beta) and camies energy levels so
high that it can aller atoms, creat-
d GAMMA, RAY
ing electrically charged particies, ARAYS
or ions. Nonlonizing radiation (ra- _
dio waves, haat, light) carries Most forms of slectromagnetic radiation

anough energy 1o excite atoms but &re nonios m' “F'p” of m:_‘m

not enough to create ions. ' ahicat wmﬁﬂywﬁﬁrgm

ExATA AT (Y A P SN B ma rays—that defiver bursts of enargy high
enough fo ionize atoms.
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Civihans have filed mans
Foavernment, most ol them so farunsuccessiul
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[ possibly exposed populations, thi
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bieds holding the federal government liable in
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A5 doctors examined the strange burn on his
leg, Ernesto Fabiano {left) told abowt the Hitle
ke af blue powder that had passed hand to
hand throwgh his neighborbiood in Goidnio,
Brazil. Like the glitter worn during Carnival,
it herdd e irresistible glow. So he had put o
piece in his pocket. Now he could hardly wallk.

Elsgwhere in Groidnia the luminescent pow-
dor was having equally disturbing effects. The
junk dealer who hod discovered it inside «
steel cplinder became violently ilL So did his
six-year-old niece, who had playfully rubbed i
on her fuce, then enten a sandwich. Soon the
awsful truth was Enown: The celinder was part
of a rodiotherapy machine, sc avenged from an
abandoned medical clinic in 1987. And the
powder was the lethal (sotope cesium 137,

I'mm adl. 245 peaple were contaminated during
the accident. Four died, including the junk
man s niece. All were buried in lead-lined cof~
fins, Their graves (below), closely monitored
Jor radioactivity, bear withess to the need
for improved resulotion
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umit is a

must be wedtghted [or damage polential
expressed In rem. 1 he intemational
ievierd stevert | 00 i)

The effects of large amounts of radiation are
well-known
guickly, through damage to the

-I'L-!'l'-'. af 00 rem delivered to the

A dose of 10000 rem will kil
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Eerie gllence a CCDRT INEFTLCS (2
Soviet cleanup crew on the
deserted streets of Pripyart
(right), which once bustied
with 43,000 residents, many
af them workers at the

L hernoabyl nuclear power
lant five kilometers awiay,
That changed on April 26,

[ 886, when o massive explo-
sion rocked Chernobyl’s reqc-
tar number 4, spewing tons of
uraminm fuel; cestum and
other contaminants shot sky-
wiaared in a radiooactive plume
five kilometers high. Along
with everyvone else within a
di-ilometer raodiis, the peo-
ple of Pripgnsat were evidc-
aled, Today radiation levels
are low enough to allow un-
shielded workers into Pripyat
for short vists; resettiement
i5 still decades away,

Though 30 people died in
the tragedy, most citizens [y
ing nearby escaped sizable
doses of radiation. Yef the

gecident {less severe, per-
Hoprs, than a [Htle-known
pacpiosion of radrsactive
muaterial near Chelywaebinsk
in 1958) has irrevocably
changed the lives of peaple
here. Workers at Chernobyl
[Below) routinely strip o
their shorts and step through
i radiation detector before
heading home. And at Kiew's
riadiclogical fnstitute sisters
from Pripyat (facing page)
are regularly examined for

early sipgns of lewkenia or
thyroid problems. They will
be monitored for life by the
mrestitute, whilch helps exom-
ire nearly 700,000 people.
i third of them children.
Harder to measure, per-
hips, is the poychological
trauma of living near
Chernobyl. Sonviet doctors
have noticed a tendency o
Blame amy and all ills on radi-
atior—an afftiction they are
calling radiophobioa.
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Thaa!ﬁha_‘a sirong posiive i0 its neighbors. A DNA mol- Damaged strands of DNA may dia (E), often within
charge strips the walar mole- ecule (C)can also babroken  cancause chromosomasio  hours. DNA molecules al-
culs of an alactron (-), lorm- apart or alterad by alpha break apart, then recombine  tered by radiation, but not
ing ions (B). The waler particlas or lons. Sometimes  In an abnormal tashion (D). destroyed, may raproduce
molecule’s neulral charge the DNA's genalic code is Unless the body's repair sys-  abnormally for years, spawn-
has bacome a positive one,  scrambled, then repro- tem can isolate and over- ing cancerous calls and,
destab#izing its relationship ducad in later genarations. coma the damage, the cell eveniually, lumors (F).

Lower dose Radiation’s

effects
on the body

Think of lonizing radiation as the atormi

equivalent of a bull in a china shop. When il
penetrates living lissue, it wreaks havoo on
the atoms and moleculas in i#s path, setting

oti a chain of events thal can desiray living

calls or make them function abnormally
That is why large doses of ionizing radia-
hon can Kill quickly or inflict severe damags
(tar ledt) —and why nonlethal doses can inl
taie cancers throughout the body (leit) that
may prove deadly years [ate:

Studies of people who have recehved
significant doses (such as atom-bomb sur
VIVOrS, Uranium miners, and radium watch
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on how they were exposed, the dosans
and the type of radiation. Scientists XTIOW
thal numan QrgaErs can repeair some racdia-
tion damage, although many guestions
parsist: How harmiful is the backaround
radiation we live in? Why are some Organs

more vulnerable than others? And why do

some Individuals seem more resistant fo

PANCREAS | radiation’s harmiul effects?

.
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credible, Said Dr. Upton: “There is no proof
that a millirem does or does not do anything.
Une 15 in the position of making guesses”

Still, it seems unwise to completely dismiss
Dr. Gofman's findings. Radiation standards
are still evolving. A variety of studies hint that
radintion-cxposed workers may be more at
risk than previously thought. And, in this
inexact science, it seems that minornty voaices
have been more right than wrong.

IFE AND DEATH, hope and fear, known and
unknown —all are tightly bound in the
realities of living with radiation.

Hiroshima: Monday morning at 8:15,
August 6, 10435 "I was a very fine day.
Suddenly, like a Nashbulb going off, a
kind of blue covered the entire city,” recalled
Mrs. Fumie Katavama, who said she was 900
meters {rom the hypocenter of the bomb.

She Med toward the hills surrounding the
city. As she ran, black rain fell, caused by the
tremendous heat and dust clashing: with the
chilly atmosphere. Later Mrs. Ratayama
wonuld learn that the debris blackening the rain
wis radioactive,

From her killside refuge she lnoked across
the flattened city. " Smoke and [ire twisted as
if reaching all the way to heaven.” Then a
manth later: ¥ My hair started to fall out, my
evebrows too; | had very beautiful eyebrows
before the homb. "

In Hiroshima the bomb and its aftermath
are an ever present frame of reference. About
a third of those living before the bomb was
drapped are still alive. Many, like Mrs. Ka.
tayama, think every illness is associated with
the homb. “You cannot escape from the bad
effects of radiation,” she told me.

Exhaustive studies conducted in Hiroshima
show that heavily exposed hibabusha, bomb-
affected people, hnve n 29 percent griater
chance than normal of dving from cancer

"Anv person who talks aboul radiation will
alwavs use our data,” said Dir. Jacoh Thiessen
of the Radiation Effects Research Founda-
tion, which is joantly funded by the Japanese
und United States governments, The RERF
and its predecessor have been investigating
radiation effects since 1947

Even here not evervithing is clear. " We can-
not say what are purelv A-bomb effects,"”
explained Dr. Akio Awn, who heads the
RERF Department of Genetics. *'Survivors
live like the rest of us. Spme smoke. Some eat
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broiled fish™” —another suspected source of
CATCINDEENS,

Excess cases of leukemin begnn appearing
in the late 1940s, but by the early '70s the rate
leveled off nearly to that of the general popula-
tion. Today the life expectancy of hibakusha
may be a little longer than that of unexposed
Japanese, perhaps because of more regular
medical care.

To estimate the radiation exposure of A-
bomb wvictims, the U. 5. govarnment in the
19605 built & test city in Nevada and exposedd
it to ap unshielded nuclenr reactor. Sensors
recorded the doses at various distances and
in different conditions of shielding by houses
and other structures. The results provided
the basis for early dosage-injury estimates.

Now the RERF realizes that the test houses
were built more flimsily than the Japanese
houses. Most important, the dry Nevada air
filtered out fewer neutrons—a prime couse of
cancer. Thas the hibakusha received less neu-
tron radiation than originally estimated.

So did bombanduced cancers result from
lower doses? Yee, savs the RERF, “The new
dosimetry system has changed the doses upon
which risk is calculated, resulting in an in-
cregse i owe use the bodv-surface dose,™
explained Dir. Thiessen.

What about the specter of penetic deformi-
iy’ Astonishingly m a sample of 16,000 chil-
dren, half of whom were born to hibakusha,
the frequency of chromosome damage was five
in a thousand for the exposed group and sixina
thousand {or the control group.

Surprisingly no genetic evidence suggests
generations to come are doomed. Tesis on
mice and fruit flies show harmiul results. S0
why not in humans? Spontiuneous abortions,
perhaps, or some remedial effect of the lengthy
human gestation period. Said Dr, Thigssen,
“We would like to find some directly measur-
able effect. Right now wedon 't see anything ™

FOUND it easier to detect & social effect
“Only a few people are really trying to
understund the difficultes faced by the
hibikusha, " said Minoru Ohmuta of Chu-
goku Shimbun newspaper. ¥ There is an in-
visible pomt that does npol pet made.
Family relations get guite broken. There is
loneliness. In the Japanese mentality there 1s
hesitancy in contact with mentally handi-
capped people. People are reluctant to talk
ahout them,"

Nationol Geographic, April J080



In Iwakuni, about 35 kilometers from Hiro-
chimin, Kuniso Hatanaka drew t
curtains together amnd shut the door of his bazx
bershop. His daughter, 43-vear-old Vuriko,
settled into a chair

Im 1945 Mr. Hatanaka's wife, Yoshie, was
standing next to a small hut
in Hiroshima
bomb fell. Six months later

B Winlow

when the

Yurike was born—"tloo
small to My &Ves ;
At are five Yunko was

dingnosed

a5 microcephal
i, Vahe could not do any
thing for herself, not even

Yur

'_Lw.'- B ser W Wit r...lH-ii'Iii.'

wash her own body

about her. She threw o -51:'.
smie my wiy, brushed her
hatr hack, and straightened
up from her slouch

| asked Mr. Hatanaka if
the social IMCn-
tianed by Mr. Ohmuta had
been his experience. Yes,
he repited, “1 have no hope
lor her future happiness. People do not treat
her baclly, but they cannot treat her properly.”

Lir. Kivosht Shimizu, retired from
ma University's Résearch Institute for Nudle-
ar Medicine and Biology, told me that almost
half of the 700 hkibnknsha he studied have con-
Thev have so
miany discases for which the exact cause Is un
Chey,
think their problems are caused by radiation,
but the doctors cannot say so, and they think
the doctors do not belleve them.”

FeieCiIon

1irosh -

sifléred suncide ot lewst once,
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[t seems ironic that a portion of Hiroshima's
clectricity comes {rom nuclear reactors, Ja
pan, like many other countries, is turning to
nuclear power to meet its energy necids

Even here in the United States, whore nu-
¢lear power seems stalled, it is second only to
coal as a source of electrical energy, supplving
|8 percent, Thirteenm nations depend more
heavily than the U. 5. on nuclear energy
France heads the list with reactors producing
10 percent ol 113 electnicity

Clearly electrical uses and power needs are
rising. Fossil Tuels are o finite supply, and
CONCern = mounting over the greenhouse ef

fect. I< nuclear the answers
“"Without coal it's the only option we have

today for laree quantities of electricity, ™ said

Lrvine With Radiation

Designed for disaster, this French railway car
wis haeile to ruesh emergency medical ald and
radigtion detectors to nuclear-aocident sites.
he 3. 5-million-dollar railcar can be amywhere
tn France in 1.2 hours, anywhere in Europe in
24, and can exemine 5,000 people a day.

John Graham of the American Nuclear Soci
ely. “There are better alternatives,” coun
tered  Ken director of Publi
Citizen's Critical Mass Energy Project, estab
iished in 1974 to oppose nuclear power, “En
ergy efficiency and renewable systems such as
solar and wind make more sense.’
Hadioactivity 1= ol the centeér of the debate,
explained Dr. Spencer Weard
camé up from the grass roots, beginning with

Bossong,

“Lpposilion

the battles over fallout from atom-bomb test-
ing. Ihe nucledr industry, associnted witl
atomic energy and therefore the homb, be-
came regarded as a dangerous, polluting
industry.” The Three Mile Island (TMI) melt-

down in 1979 crystallized nuclenr fears

[here are 110 licenzed nuclear plants in the
L. 5. But perhaps the most significant num
ber 1s the 53 nuclear power plants canceled
between 1980 and 1984, None hias been or
dered since 1978

Waler-cooled renctors such as those at THMI
dominale the Indostrs
plicated, and, like all reactors, cannot be made
ansohitely safe. Inside a thick-walled reactor
viessed Dilled with water, zirconmum-alloy-clad
fuel rods hold uranium oxide fuel pellets
When the uranium fssions, enerev heats the

They are costly. com
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nroduce electricity. The water also keeps the
alloy surrounding the uranium from melting

Safety in water-cooled reactors 15 buill
around the concept of "defense in depth.” If
something goes wrong, various engineered
systems kick in to shut the $ystem down—
unless overrnidden by human commands, as
agccurred at Three Mile Isiand

There gre, however, newer designs that
proponents claim are inherently safe. ' Pas-
sive" safetv features, they argue, offer greater
protection than engineered defense in depth.

NE CANDIDATE is a gas-cooled reactor
now under development. The active
components of water-cooled reactors
pumps for instance—can break down
A gas.cooled reactor has " no pumps, no
diesel generators, not anvthing that
down In the emergency system,
boasted Dir. Richard Dean, in charge of reac-
tor development for General Atomics. *We
made it simple.”

Because the reactor is underground, he
said, in an accident the earth itself would keep

breaks

National Geographic, April 1980




Hudiation on the hoof, the reindeer
frerds of Sweden amd Norway were
showered with radioactive rain for
divs after the Chernobyl aecident.
lNovday the lichens they eat—and
the reindeer themsehres—still
show high levels of cesium 137, Ta

profect consumers, both countries

montior reindeer sold commer-
cially, A Norwegian inspector
(left) checks reindeer in the fleld,
e herd art top was udped too ra-
dicacttve for human consumption.
His albinoes are notieral mutanes,




MNatural Sources Man-made Sources
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We can't see it, smell It, or or around pipes. “Virtually ev-
taste i, but radon gas ac- ery housa In tha United States
counts for most of the radia-  has some level of radon gas,”
tion doss we recaive (above). wams the U. 5. Environmantal
Raleasad by the decay of ura- Protection Agancy, which says
: nium in the earth, redoncan  inhalad radon may contribute

' infiftrate a housa (below lsfl)  to 20,000 lung-cancer deaths

e
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A wr
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s, # pores in block each year. To rid a home of ra-
l cracks in base- don , tha EPA recom-
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RADON:
The unseen intruder

indicaie uranium-bearing geology—
phosphatic




Few people had even heard of
radion hack in Divecember
19584, when the Wotros fomily
of Bovertown, Penmnsylwania
{abowve ), Fot a houseful of bad
news for Christmas. For
weeks a pussled Stanley
Wirtras hod beern serring ofj
radiation detectors ot Limer-
ick Nuclear Power Plant,
where he works as a construc-
fion engineer—far from amy
[Thitn
tiechnicians from the plant

radinactive moterials

Fested his house and found
levels af concer-causing
radon o thousand times
higher than the four pico-
curies @ [iter the EPA uses as
i threshold for concermn

“That's when the horror
reéally set in," he recalls. *My
family had been Hving tna
radiogetive clowd,™

The family promptly moved
into a motel. Then the Phila-
delphia Electric Company
offered to radon-proof the

|'I.|'| s Pk E ILI '.'ll ir'|||'|":'.'|,'|'|. H

hotse as part of its research
o the radioactive gos, Inves-
Hgators discovered the house
was buellt above a block of
granite contatning uramnium,
wiich decavs into radium,
then into radon pas, Cori-
cerncd nelghbors tested their
frommees o discovered an-

other of radon’s guirks: So zite

specific is the gas that many
registered insipnificant levels,
After the investment of
SIZLANN) in radon-reducing
membroanes, sub-slob venrila-
from, turbines, and monttors,
the Watras house was given a
clean bill of health—and the
family moved hack in,

Today the Watrases warry
about the vear they spent
breathing the alpha and beta
particles emitted by radon as
it decays, “We asstime the
warst and proy for the best,™
they say. They urge others not
o tafkee the gas lightly. “Even
in our so-called fixved house,
the radon levels change every
singie day,” coutions Stanley.
“The word is test, period. Ex-
clomaotion point.’

At a home in Great Falls,
Virginia, holes were drilled in
the basement floor (left): test
srmoke revealed negotive Pres-
sure inside the house, which
mary nave sucked in radon



the reactor cool enough to prevent meltdown.
“The public could walk right up to the fence
and watch us cope,” claimed Dr. Dean,

Dr. A. David Rossin, former Department of
Energy assistant secretary for nuclear energy,
says, “1 don't call any reactor "inherently
sife.' In fact, weé are still waiting lo hear
whether the Nuclear Regulatory Commission
will even approve reactors that lack the con-
tainment domes of our conventional plants.™
But such walls would force a redesign of the
gus-cooled reactor's passive cooling system.
The small size makes wlf-cooling possible, but
it would take a dozen modules to match the
original 1,700 megawatis at TMI. Tt would
be better, Dr. Rossin believes, to incorporale
passive safety features and less complicated
engineering into established water-cooled
technology —a process that already has begun,

Prssive safety might have eliminated the
human error that compounded the TMI acci-
dent, in which much of the defense in depth
collupsed at the unit 2 reactor. More than half
the unit's core melted during the 200 minutes
when it lost most of its cooling water. Only the
last lines of defense, the vessel walls and the
containment bailding, held

I would have preferred to spend my time
enjoving the Amish countryside not far from
Three Mile Island; I felt the Susquehanna Riv-
er heckon me to come fishing. But just outside
Middletown I headed toward the concrete
towers of TMI1, where the nver's water cools
reactor rods. I had come to visit men who are
placing themselves as close as they can (o A
radinactive volcano, defueling the core of unit
2. They called it “ working in the pot."

“We're pretty much flving by instru-
ments,” said George Knetz in the command
center, Workmen stood on & bridge above the
reactor core, sweltering in protective gurb.

Guided by computer, video cameras, and
moniters, they manipulated a 50,000-degree
plazsma-arc torch through an 18-inch slot into
35 feetof water to cul through radioactive steel
plates of the reactor’'s lower core-support as-
sembly. Fuel rods were seated on this assem-
bly. Once the plates are removed, the men can
begin taking out more of the melted fuel.

Diebris dirtied the water, and the men could
spe little. A pilol arc used to lght the torch
balked at starting. Jokes and camaraderie cut
through the strain of intense concentration.
“Have nseat,” someone suggested to defuel-
ing director Sandyv Levin. “No thanks," he
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saird. “1'm giving birth here; can't sit down."

They made two good cuts before the torch
failed, then fished for radioactive material
with 40-foot pliers. “It's like plucking yvour
evebrows in the dark," said senior reactor
opefator Tom Osterhoudt.

I wondered about risk to workers. The aver-
ape hourly exposure on the platform is about
15 millirem, That is like getting a chest X ray
every hour. Shifts are three to four hours.

Pefueling crews work in the pot for one
week and elsewhere for five, said Dr. Hans
Behling, manager of radiological health. Fed-
eral law limits a worker to 2@ maximum of 12
rem & yvear, “We don’t allow a persan to ex-
ceed a8 yearly dose of five rem,” Dr. Behling
saidl. “At any time we can call up a worker's
monthly, quarterly, or yearly exposure. We
have the best computer tracking svstem in the
world.” On average, unit 2 workers received
710 millirem in 1987, far below federal himits
but also cgualing about 50 X-ray exams

vEN MORE than Three Mile Istand, the
explosion at the Chernobyl power plant
in Soviet Ukraine confirmed the worst
nuclear fears. Poor design magnified
operator negligence to cause disaster.
In April 1986 operators ignored warm-
ings from various sensors and even discon-
necied the emergency core-cooling svstem.
Neutrons went out of control; steam builtup m
pipes. The ensuing explosion sent the graphite
slabs of the reactor core through the roof, set-
ting it afire and spewing radioactive materials
around the world. Twenty peércent of the
plant's radioactive iodine escaped, along with
10 to 20 percent of its radiogctive cesium and
a mix of other radinisntopes including pluto-
nivm, Thirty persons died; 237 suffered severe
radiation injury.

The air was frosty when I made my way to
Chernobyl, but bursts of wildflowers along the
roacds reflected the starl of spring.

It was no ordinary spring ai the “zone."
One hundred seventy-nine villages— 135,000
people — had been evacuated in a 30-kilometer
(18-mile) radius. Radioactive topsall had been
bulldozed away, trees cut down.

[ boarded a “dirtv"” bus, one allowed to
travel only in the zone. Trucks driven by
white-masked workers watered the road to
keep down radicactive dust.

“From & technical point of view the aeci-
dent eould not happen ngain,” chief engineer

National Geopraphic, April 1050



Gennadi Yarosiavisey told me at the plant
Among the changes made since the accident:
New rules on the withdrawal of control rods,
more neutron-absorber rods, higher fuel en-
richment o limit rapid power increases, and
additional training for operators

Nonetheless the plant
was under political fire
Just before my visit the
Communist Party paper.
Pravda, sccased Cherno
oyl officials and Kombinat,
the organization
ing the plant and cleanup
ol mismanagement, nepo-
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Like Japan’'s hibakissha,
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Chernobyl radiation were

SNOWINE SUrprising  resil-

ience. But it 15 far too earls
to know what the health ef-
fects will be. Scientists are
watching carefully

Dir. Angelina Guskova,
director of medical science
at Moscow's Institute of Biophwsics, de
scribed results of studving 696,000 people. A
third were children. " Basically we find no
elfect so far,” she said

L more than 2,000 children born Lo women
living within the rone when the accident oc-

curred, all seem healthy, according Lo Profes-
sar llva Likhtarvowv, He expressed surprise
“We thought there would be thyroid abnor-
malities, hut it cloes not seem 1o be the case
And no effects are showing up in mothers. O
course, we will follow them all their lives ™

[ asked Professor Likhtarvow his prognosis
for cancer increase in the U.S.S K. "In 20
vears time I think we will see about 8 0.04 per-
cent increase of cancer.” Dir. Leonid Tvan,
who heads the Imstitute of Biophvsics, told
Lhe datly Sovre! Kussie, " The danger that is
than practical.”
ant workers
felt. In Z:'.»!.ﬂl'.'l.-l_'.'rh. outsicde the zone about 40

implied 13 more theoretica

| wondered how Chernobyl p

kilometers (rom the now abandoned workers’
town of Pripvat, roaring bulldozers, cement
mixers, and passing trucks announced a new
community going up. Fifty-two families had
already moved in, with 3,000 more expected
by the end of the vear

I tonlked with towmspeople, but always

through government translators and usoally

Livmng With Radiation

A "radon spa” in Misasa, Japan, offers radioac-
tive hot springs for those who helieve rodon va-

pors promote healing. Most sclentists consider

radon’s alpha, beta, and gamma emissions

harmficl. Misasa honors o radiation pioneer
with its annual Maodame Cure Festival

recompanted by officials. It wasoften difficult
to know whether 1 was EELLINE genuineg opin-
ion. sometimes lengthy expressions in Russian
were translated In a few words, 1
nuance I was not getting

At one new home I Slavutveh, Svetlana
atanislaw was kissing ber husband, Valen
Ling, good-bwe as heleft tor his first day at the
plant, She was a little embarrassed ot my sud

senesl

den visit, Unpacked boxes were piled up in one
rocHm. She was tryving to get her two chaldren,
age two and ten, led
“Valentine wanted to come: | was against. ™
she told me. “He [inally convinced me.” Are
vou really convinced ¢ L asked. ¥ Well, natural
ly all parents worry about thetr children,” she
replied, somewhat obliquely, I thought, cast-
ng a quick zlance at the children who were
shviv casting their own glances at me
HE OPTIMISM of scientists and
woarkers did not appear to prevail in much
of Ukrame or in Moscow. Fear of radia
tian has grown because of Chernobyl and
1s persistent. " Radiophoba,™ Soviet sci

|'|I1i:-|_- call it

nlant

“momeone snecxes in Riev, and they think

1It' s a radiation sickness {irom '|||'|'r|--|‘_'= D

Likhtarvov complained. “In the first month



fter the accident!
chronic harply

ol have SOMetning
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about Uherr '
on -

left it=s fingerprints

v b the European Community

Chernobyl
thouzand extracancerdeaths in Lh
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11 EVEr
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{ A0 million deaths (rom “na
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ural” cancers over the same tyme period

Nevertheless the Chernobyl accident has
exacted a price. Until recently thousands of
cheep in northern Britain could not be slaigh-
tered] for food because of radiation; herds ol
reindesr in Sweden still must be steeted awas
from contaminated lichens. 1f anvone benefit-
el after Chernobyl, it was northern Barope’s
froeen food indast 'V, 51ES 504100

Much of the nuclear world, {rom bombs to
nower plants to medicine, converges at the
Hanford Site in southeastern Washington
State. Here as well are all of the question




I":I:!E.|"I'. | |l.-..'r Of & NeLWOI |- Ol we :_'_-llll‘- A
tes pperated by the Department of Energy
F' W iommunities nave |II"'I chi ||| As mucl
the atomic age
Hanford spreads over 360 square miles ol
sagebirush country on a bend in the Columbia
River. Its1solanon made it ideal for plutonizm
production, and from 1t came the guts of the
roymb that leveled Magasaki. Since then it
panded activities include defense projects, re
wtor research, waste management, robotics,

ind blomedical and Life sciences research. Thi

Civine With Radiation

Radioactive dunes at New Mexico's
Homestoke wranium mill are composged of
tar(lings—Ileftovers produced when wranium

velloweake i3 extracted from the ore. More
than 20 million tons of this waste, which
emits low levels of radon and gomma rovs, are
piled in the open across the western U 8.,
prompting calls for a monumental cleanup






Washington Public Power Supply Svstem
known as “Whoops," operates a 1, 100-

megawial! nuclear reactor on Hanford land
leased rom the Energy Deépartment.

In-a very real sense, to look at Hanford 1s to
look at a nuclear culture. The onetime tiny vil-
lage of Richland has become a small City, 1ts

eeonomy fueled by Hanford s atomic energs

RIVIMG around Richland, | might have
U.a Al
passed the usunl stores, =-|m|-'-. g pEas
stations, the bowling alley. But wait
1t's called the Atomic Lanes. And there
15 Atomic Body Shop and Towing, also
Lane and Nuclear Lane. The high
sonool football team is the Bombers. Their em
woom cloud; the cheerleaclers
wiear Lhe cloud too

"We were always held up for ridicule he
s
“We

I|i.1.".'r' ol 0 Lt ) -1r]|| ENEINMCTTS W% ho are Com EThLE-

heen anvwhere in Smalltown.

Froton

blem 15 & s

cause of our support for the mdustry,”
e, Michael Fox, a Hanford engineer

nity learders. We're pretty decent people and
proud of it.," Chif Groff,
Hanford Family, formed in
1086 to combat necative
opinian about the arens, was
more emphatic; “There 15
nothing wrong with beinga
part of the defense mdus
trv. That 15 a part of our
heritage, our history, Wi
helped end World War 11,

and [ am proud of it.”

VI ||:'|'=:-:E|‘nl il

Pride defines this com-

munity £ atbitude. Price of
ast, prlnh- mcurrent work.

Dir. Darrell
project manager for g neéw
cancer treatrment involving
the injection of radioactive
antibodies mto the body to
destroyv cancer cells, “'We
compare the effectiveness of different radio
nuciides,  he explamed. “Alpha emitters may
e Detter against diffuse tumors, beta emitters
against solid tumors, Tumaors disappeared in
thres bo Six weoks from five patients terminally

Fisher s

1 with cancer of the Ivimph glands.”
ione-crippling osteoporosis, a painful dis-
ease that afflicts millions of elderly women,
wias the isotope target of Dir. Robert Schenter
Hiz promising program uses the diagnostic

properties of gadolinium 153, a radicactive

Laving With Radiation

product of Hanlord 's fast-flux reactor. It pro
duces gadolinium and other isotopes mare effi-
clently than other reactors
n source of concern to those whao féear its role in
Lhe development of breeder reactors.,

Far yvears Hanford has glso symbaolized a
dark sicde of the atomic ape. |
acleuate sufety measures, old equipment, and
poor superviston. | sought out those voices too

“Pushing safely measures is 4 sure way fo
become unpopular here,” said Ed Bricker, an
operator il Lhe teank farms whereunderground
waste 1= stored and monitored. The Richland
native 1s o third-generation Hanfordite:

'he reactor s also

ritics charee in-

Ed began complaining five years ago when
he worked at the plutonium finishing plant
He was concerned about careléss hatdling of
plutonium, lax safety procedures, uncertificd
operators in the control room, and engineering
blueprints that didn't always represent the
ciuipment actually in place

“1 was gsked, "What are vou, some kKind of
troublemakerd’ I said, "No, I'm a safe work-
er.' " For a time the Energy Department shut

down the plant. "'We have some of the best

LM i, 0

Preparing to fight an tnvisible foe, o techni-
cian involved tn the billion-doellar cleanup of
TChree Mile Island suits up to enter the unie 2
reacior butlding, scene of the 1979 meltdown.
Ao block radioactive particles, workers
breathe through a respirator, wear paper cov-
eralls, and seal their outer suit with tope. Ex-
presure to gamma rovs i closely monitored.
Using 40-foot tools and TV cameras, workers
dismantie the water-filled reactor, then pack
the debris in stainless-steel canisters (above)
for shipment to an Idaho storope site.

43l



HAMIOHEEETE b
Seominng Washinglia S

iy TDAHD HATIONAL N
a EHGIMEERIFG AR
&ren, Enhio

i taf
PEED MATEMALS M
M i F'E||::'|:1:'I"i':l!'-l-:ﬂ"'-l'l'EF|H_-_'_
=i A EBT AGEKY FLATSFLANT s Ewimaid. Dian -2
" ad :E'_;t:' H-n-.:;E ';__' Galder. Godoraco = UNITED SBTATES -

oyl MIHGE =
== - e AESERYATION "%
EANDIE MATFUNAL LABRG 2 S TRNTEX PLANT " =
In!:;.,,l.III T e I o :.fr.;rﬁ'--_. "o Cimk Bodge, Temis

& i Sy lear-syeaponk

I i 7 o SAWAMMAH RTVER FLENT & e msinrind BEnIruge
-, NASTE SO LATION ks~ Souih CErosons incilits
~IMLOT PLANT
Cwiighamil, W, M PG RO A

Deadly by-products of the bomb

It's the problem that won't go away—at least may take decades to prepare. In the meantime
not for the millennia it will roke certain radio cleamup is needed for some 20 years"waorth of
active isotopes to decay. With poilsonous waste stored improperly due to lox safety prac
warstes piling up at weapons plants across tha tices or obsolete facliities

LI, 8. imap abowve}, the search is on for safe Expanded hurriediy to produce the atom

ki, the Hanford Site

ways to dispose of millions of tons of spernt homb dropped on Nogasal
whit) is currently the

fuel, high-level wastes, and other radioactive trt Washington (above r

by-privducts. Permanent waste-dis posil sites nation’s largest reépository of nuclear woste.




But corrostve, highly radioactiye lguids have
eaten through Hanford’s World War I-¢ra
storage tanks and are being moved, at a cost of
millions of dellars, to Honford’s tank forms of
computer-monitored carbon-stecl storage
taniks (below),. Nationwide the cleanup of mili-
tary wastes may toke decades and cost mare

thian i hundred hillion dollars,

brams 1o the country,” smd  Ed At least
comie of thi problems here i be solved
whether we have the leadership to do it, |
don't koo

Myuciear wasie at Hanlord 15 8 huge prob-
lem. More than {our decades of it have accu-
mulated, and the cost of cleanup will e
FOOCMOUSs. A maximum cleanup could cosl fs

much as 57 billion dollars. Even a minimal

cleanup, leaving waste where it is and stahili
ng the ground in which it 1 ol cnst
[ TA LR (| I||Ir| 1 i :I 1 l!.IIiI:'.I'-

We are victims of this mEmanagement
aid farmer Tom Bailie angrily. He was
CEall neered by revelations under ths
il | Imlormation Act of an event thal
exposed thousands of citizens to rdiation

In the 1940s and '$0s massive deses of radio-
petive odine 131 were deliberately released

|4, .|I"|_"|

peross the Pacthie Northwest 1 hie
by tens of thousands of times the severity of
[hree Mile Island's release of 15 curies

I'!'. releases came without WERIITEE, .'.|III
many other detals are stll classified. 1 hes
sgem to have been part of a mysterious Cold
War effort to locate plutonium plants insids

the moviet Union; Hanford s emissions would
serve as mdicatorsof what to look for

\ prelimonary study estimated that gome in
fants in Spokane, Washington, may have
eived as much as 256 rem to the thyroid in

HAS. and some hiving next door to Hanford

1
I-ll:'. i demar BT I ol | 00 '||'Il|'=' I':'.-! £l
residents absorbed, according to Lir. Bm Kut-
!-Il ' | ||| |'r 1 --|:||' - I||' |:.-| |.| | '.:l | e

medl. Liast September U onegress

EERCH COnNnsuUnm
proprated 1.4 million dollars to estalilish such
A study [I £ SEOQLES O I'||'|..-'.|'.I|:-__IIII.:'.I. | LIreson
ind area Indian tribes agreed in 1987 to besin

| 5-million-dallar, five-venr study as well

raid medicine
27 nousehalcls around ham have been atflicted
with cancer, bBirth defects, or heart |-'ll|l:- i

Fhe challenege. " said Dr. Ruttenber, “is
to relate o eace L0 eXposun L.oca] doclors.
[om Bailie snid, doubt that Hanford 15 thecul
pnt. “Theyvsay, "You don't believe that anti-

wiclear stuftf, dowvourf™






Vtomie casualty Yurtko Haotanaka (foar left} is one of dozens
of mentally retarded children born near Hireshimo and Naga-
sitli in the months after the bomb, Visiting the site of the
blast ten vears after fabove) . Yuriko holds the hand of her
mther, who larer died of hone eanncer, T, Kaicht Fulkazawa
of Hiroshima University (below) cradles a sever-maonth-old
fetus aborted after the bomb, Experts say fetuses 8 to 15

wirveks obd ore maost valneraoble to raodiation
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rae k-hard walls of an aceess turme In addition to defense waste, used fuel rods
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soil, radon

Hemembering the doy the bomb fell, mourners
irt Hiroshima lawunch lanterns for its victims
on a branch of the Ota River, where many
sougrht escape from the heat burnming their hod-
tes, Memories are revived during annual cere-
maonies at the A-Bomb Dome, center, near
ground zero. It was one of the few buildings
left standing on that bright and terrible doay
when the world first saw the power of the atom

cannot e seen, smelled, or &t L he gas 1g

B 1
ieh bazement cracks. and onc

sucked up thro
inside today's energyv-efficient houses, it does
not escape. After inhalation, redon continues

to decay, producing glpha radiation that can
cause cancer of the lungs

A federal survey of 20,00
stales found more tham 25 percent with poten
wlly hazardous radon levels. 1t s Y the largest
environmental radiation health problem af
zaid the Environmental
Frotection Agency s Richard Guimond

inthony Neroo at Law

Berkeley Laboratory: “You're talking about

feching Americans,
Added Lt

huge doses in comparison with all ether back-
rround radiation. Radon is like havine two
three Chernobvls every vea

Fortunately radon 1= neither difficult to test

for nor costiy to correct. Products for testing

nent wi ws. dince radon pa through
inyv opéning to the sail, seal tiny cracks, open
ngs around pipeés, and joints between floor
vvd walls. Soil-ventilation systems to punmg

Volces will continue to clash aover risk versuys
peneht, out even in controversy | iRe to think
we will gain. Perhaps there will be newer, saf-
er nuclear reactors, Perhaps too we wall clean

up the qangerous radioactive waste scatterend

out the countrv and around the world

Certainly radioisotopes will maks new conts

utions to medical diagnosis and treatment. 1
| learn about the danger of

|n,l_'-§-;'-_ el radh Ilt1on. AT

alzn think we wil

1 el us Rl pray Lhere 15
A0 nuclear War
Laving with radiation riises questions, diffi

pltvee, Hut live sath it we must |:|



Remnants of a
Warships Pas

'HREE HUNDRED YEARS after catastrophe

p—
------

struck Sweden's magnificent warshup
Kronan, an archacologist’s dream came
true: In 1980 the author and his team
discovered the wreck of the man-of-
war that had led the Swedish fleet
against Danish and Dutch forces in the
Battle of Oland on June 1, 1676. Mightily
armed and woeftully top-heavy, she turned
too fast, heeled, capsized, exploded, and sank, aking
with her most of her crew. The rémains of the warship
represent a veritable microcosm of 17th-century Swedish
society, from the gilded hilt of an officer’s sword to
the buttons of a lowly seaman. The skull of one of the

tragedy’s BOO victims lies near one of the ship’s cannon.

By ANDERS FRANZEN
Photographs by BILL CURTSINGER
Paintings by JOHN BERKEY






Roval flagship of the Swedish fleet, Kronan hosted a splendid
reception in the summer of 1674 for King Karl X1. Spectacu-
larly embellished with wooden carvings, the 197-foot-long




ship was one of the largest of her time. Since no contempo-
rary drawings or model of the ship exist, the artist based his
vision of Kronan in her heyday largely on excavated remains,




Surreal through unusually clear Baltic waters, wrechage of
Kronan's upper gun deck includes a 12-pounder—a cannon
so named for the weight of its shot—still in its original gunport,




Kronan came to rest on her port beam and has been slowly
subsiding into glacial clay on the seafloor. Divers are at
work on the ship’s side, seen here in a view toward the bow.




INETY FEET DOWN on the
floor of the Baltie Sea the
bronze cannon lay scattered
like riant jackstraws. Ax
our remote-control televi-
210N CATRETA panned across
them, I wished silently for
some evidence that my 30-vear search had
come to an end. We soon found 1t 1n 4 rased
inscription on one of the six-pounders: VIVE
LE ROI— 1628,

The date of our discovery was Augast 8,
1080, and the site an area four
miles east of the Swedish 1=sland
of Uland. The guns belonged
to one of the most famous ships
in Swedish history— Kronan,
or The Crown, which sank on
June 1, 1676

In her day Kronan was the
largest vessel in all of Sweden—
nearly 200 feet long overall,
weighinge 2,350 tons, and carmy-
ing 126 guns. She was the pnide
af Sweden's King Karl X1 and
powerful warship
aflpat. She took seven years Lo
build and less than a minute (o
destroy. Her story is one of the
greal epics of seafaring history

The saga of Kronan 15 well-
known in Sweden—launched in
| 668 and commissioned in 1672,
sh# was sent into action in the
Baltic four vears later with some
60 other Swedish warships. The
Danes had vowed to win back
Baltic Provinces seieed by Swe-
den nearly two decades earlier,
and the Dutch had joined them
in & declaration of war

[In early action against the
combined Dutch and Danish fleet Kronan
fourht well. Mancuvering astern of the
Ditch admiral’s flagship, she loosed a
hroadside and tore such a2 gaping hole in the
Dutchman's sterncastle that, in the waords
of a Swedish gunner, " You could drive a
coach-and-Tour through it."”

It was to be Kronan's onlv success. A
week later the fleets met again off Oland
While under full sail in a pusting wind
Kronan made n sharp turn to face the ene-
my. ©'he maneuver was fatal; the great ship
simply capsized on her port beam. As her

the most
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masts and sails touched the water, a vinlent
explosion ripped her amidships and she sank
within minutes, carrving some 800 men to
thedr death. It remains one of the greatest
disasters in Swedish naval history

As a naval histortan and engineer 1 have
long been fascinated by Kroman's storv, In
the 19505 I made an initial search for the
wreck in the area where she was said 1o have
gone down. Then my interest turned to the
waters of Stockholm Harbor. There in 1956
I discovered an equally famous casualty

Eronon's disastrows lost battle was

patrictically, if tnaccurately, commaeanmao-
rated in the 16805 by a Danish artist
celebrating the victory of Danish and
Dhuutch allies, who pushed the Swedish
fleet back to Dalard, The painting com-
presses the events of the battle into ong
scene. Contemporary accounts tell the
dramatic tale of Anders Sparrfelt, one
of Kronan's survivors: Blown sky-high
by the explosion, he flew over two engmy
ships before landing safely in the sail of

a Swedish vessel,

National Geopraphic, Agri TP50



among 17th-century warships, the Vasa. *®
Like Kronan, Fasa wasn't designed to car-
ry the heavy armament placed aboard her
Az a result she was dangerously top-heavy,
and she capsized and sank on her maiden
vovage out of Stockholm in 1628. More than
three centuries later we raised Vosa intact
and put her on permanent display beside
stockholm Harbor. Then in 1979 [ resumeed
my search for Kronan in the waters east
of Oland
Despite stmilarities in the way they were

lost, Vasa and Kronan were vastly different
ships, Kronon was nearly twice the size of
Vasa and carried three times her weight of
Euns— 240 tons compared with 80 tons. Vasa
sank on a trial voyage with a minimal crew
at a cost of only 30 lives. Kronan went down
with a full battle crew of 350 plus 300 troops
in an action that cost Sweden control of the
southern Baltic.

*>ee "lshost From the Depths; the Warship
Vusa, " by Anders Franzén, in the lanuary 1963
NATIONAL GEOGRAPHIC
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Muassive timber of Kronon's sternpost is
Mooded with light from a 30,000-watt
parabolic lamp built and designed by
engineer Bengt Grisell (right), who helped
dizscover the wreck. Lars Einarsson—
director of Kronan's excavation—studies
a wooden rammer (above) used to com-
press wad and powder in this 30-pounder.

The sinking of Vasa was a blow to Swedish
pride; the loss of Kronan was a national
dizaster

UST WHERE that disaster occurred has
long been a question. Contempaorary
accounis place the battle some miles
east of the coastal village of Hulter-
stad. where the bodies of Aronan's

crew washed ashore for dayvs alterward. Hut
the actunl search area was enormous, in-
volying many square miles of seafloor. The
target was not only comparatively small, it
may We
explosion

In myv search for Vasa 1 had worked en-

| have been blown to pieces by the

tirely alone, but Krenan obviously called for
a team effort
neers— Bengt Grisell, Sten Ahlberg, and

Bengt Birjesson—and | equipped a small

Three friends and fellow enz

J46

research vessel with side-scan sonar and st
out m July of 1979 1n search of Aronan.
From t
frequent phenomenon in the Baltic —thermo
clines, or different levels of water with
abrupt changes in temperature, Theze

1e outset we were hampered by a

changes serve as-a barrier to sonar—a fact
that foreign submarines have taken advan-
tage of for yvears in their spying on Swedish
NAvVa

By contrast, the magnetometer we liater

bases

added to our s¢arch equipment was some-
LHmes foo sensitive, One dayv as we towed the
device far below the surface, it registered an
clectrical storm at least B0 miles away on the
soviet Unton's side of the Baltic!

To our disappointment the first season

vielded nothing conclusive. In all we ex-

plored more than 13 square miles ol seatloor
without making a single find. It seemed not

National Geographic, April 1956



nly that Kremagn may have been blown o
bits but also that the pieces may have
been buried deep beneath the floor of the
f tn

Baltic Sea. Monetheless we determined

(ry AFAIn

UR LUCK changed abruptls

alternoon in Augidst ol

5 I|I-.|.r|-.'_ .'II.IIII llll" .-.ll.'

MASNELOMELeT OVET

sl ol Hulterstad

Lo erd Lhe

N

b ]

T
i
e Clles

an the shiphoard instrument panel suddendy

gmount of iron below'. I'I 'l = S8 T
Viears cnrhEr o sweilish Navv oy

5 - | I
rueshin had found some oak planks vl

Degan to tluctuats, inihicating a sizable

crbny o 4y had been underwater & long tim

LalKime it over, we decided to lower

camera for a look

I

None of ux, I think, will ever forget the

Aromagn. Kemuants aof g Warshif's

Ll

d

irst view of Arpnay. Cannon lay scattered
across the seabed among A jumble of ship's
timbers—more than half a dozen beautiful
wronze gun barrels. Like most Hagships of
her day Kronan was a floating trophy hall.

Mer armament came from countries all over

furope, either captured in battle ar pur-
chasid] {rom foundres, T he oldest @un we
eventually salvaged was a German cannon
cast Im 1519—a full century and a hall betore
Krongn was even launched. The gun may
well have been carried aboard half a dozen
cifferent warships before it went down with
Kronan. Other cannon we salvaped were

n Sweden, Denmark, Austria, and pos-

I-- e

CasE
sthly France

Within hours after the discovery we began
diving on Kronan with scuba gear. We soon
tound that although the ship had been badly

damaged by the explosion, parts of her were

A4






still intact. The massive stern fimbert stood
jotned together like a gant tripod rising 12
et above the seafloor

Though the upper section of the sar-
board hull had been blown away, the lower
poartions remained, We were later 1o dis-
cover that much of the ship's portside hull
section also remained, buried beneath the
sand and clay of the seabed, The section
wiis 50 well preserved that some of the
cannon still protruded from their ports.
Rromon’s bow section 1s missing entirely,
and my guess 15 that 1t broke loose dunng
the explosion and simply Noated away

Bul rlm=l.i4- itself was noth-
ing compared with the enar-
mous wealth of nrtifacts it was
spon to vield. Swedish salvors
in the decade following the
wireck were interested primar-
v in Kronan's valuable puns,
and thev manoped to reécover
nearly hall of them. But fortu
nately for us they ignored the
tens of thousands of everyday
articles that went down with
Kroman and her crew. To the

.:J.I:-I'h.ifd-:ngl-'-1 these are [ar
more valuable than guns,
for they provide a detailed
portrait of the ship and
the men who sailed her. None
15 more fascmating  thon
Baron Lorentz Creutz, the
aclmiral who sailed Kroman to
ner denth

NCREDIBLY this was the
Gl-year-old Creute's first
seaduty. He was appoini-
& commanding admiral
of the Swedish Navy from a post as civil

adviser to King Karl X1. The career admi-

rals under Creutr resented him bitterly and

oflten ignored or disobeved his orders at sea
Im all fairness to Creutz he was the

commander of Lthe entire >wedizh fleet, not

the captmin of Arpean. In fact, the ship

15 reported to have had three working cap-

tains, all career men—and they would hiave

had no excuse for mishandling their ship

Through the artifacts we have recovered
from Kronam, we have comie (o know Creulz
and some of his fellow officers almaost as per-
sonal frends, Une of the most touching iiems
among some 17,000 objects we have so far
recovered is a gald ring with the initials LCD
engravid on the inside. The letters stand for
Lorentiz Creutz Duvall, the last name being
that of Ureutz's wite, who came from an
equally noble family

Elsa Duvall had died the year before the
battle, and the ring had obviously been hers
It had been cut through and enlarged, appar-
ently so that Creutz himself
could wear it. Although his
body washed ashore near
Hulterstad swithout it, Creuts
ploinly treasured the ring and
kept it with him at seq.

He was a man of elegant
tastes, as mdicited by another
find, a leather chair with the
inttials LCED —probably for
Lorente Creutz and Elsa Du-
vall—stamped into the back
panel (page 451). On 17th-
century ships, chairs were rel-
atively rare; afficers and crew
alitke =at on wooden beanches
ar chests, Chairs were found
only in such elegant surround-
ings as the roval palace where
Creutr had worked for years,
and he obviously bad no in-
tention of roughing it at sea.

For all his inexperience
Creulz was an aggressive
commander. In earlv action
aprinst the Danes and the
Datch he constantly urged
s admiarals to attack, often in vain, But on
the fateiul day of June | off Oland, the
swiedish Heet went into action prematurely,
a fact that may have cost Kronan her life

As the ship began her swing to confront
the énomy, Creulz’s thoughts clearly tormed
10 Fasa, for he 5 said to have shouted, “In
the name of Jesus, make sure that the can-
nOn ports are (Continued on page 454

Several hundred coins—mostly gold——found on Kronan include two rare ten-
ducat pieces awnd a copper daler, o huge square coin commaon in 1 7th-century
Sweden. Found in the hull, the roval coat of arms {above) shows Sweden's three
crowns and the symbols of four German provinces once ruloed by the king.

Aronan: Remnonts of a Warihip's Past

449






DMTIRAL Lorentz Creuts's
coatt of arms, embossed
an the leather back of
his chair (left), bears
his initlals and those of his wife.
A controversial appointment
by the king, Creuts had never
hefare served at sea and was
blamed by many for Kronan's
traggic end. ‘Ii-'i-'.'rtnlr;n his body
washed up on Cland’s shores,
villagers found his seal (below,
it center) in his pocket,
Chther seals recovered include
a rrystery oneé marked PAW
(below right) and one initialed
LAMST, probably belonging to
Lars Midnsson Torsk, the ship's
artillery captirin.

HINING BREASTPLATE
engraved with King
Karl XI's crest was Horr
found in 1986, sealed in-

stde a wooden medicing chest

(left). Almost certainly the

property of Peter Schallerus

Giripenflvchr, the Swedish

Nmo's highest ranking doctor

ot that time, the breastplate

whoreld e been Worn on cere-
monial occastons. The compoart-

méented chest also contained o
nimber of jors and vessels made
of ceramic, gloss, and pewter;

a brass spoon; a handful of
juniper berries; tin bottle lids,
at front Left; and a few objects
that Kronan's archaeologists
are still trying to {dentify,

Twao leather-coverod note-
books that survived the seawa-
fer (right) were designed to hold
blocks of wax—easily erased
and reused—rather than paper,

The vilvrne that es open,
below the infewell, is thought

to have been a book of psalms;

nearby are a pen and a stick of
sealing wax,




Staring death in the face, Kronan's terrified crew cowered
against the overhead and side of the rat-infested lower gun
deck as the ship heeled over and water flooded through the




gunports. Cannon burst loose from their tackles, and ammu-
nition rained down on the helpless men. Of the 850 aboard,
41 escaped drowning by clinging to pieces of wrechkage.




rlosed and the cannon made {ast, 50 that

iffer the same accident as hefell

We agon s
the Fasa. ™
But another a

Creoutz wasn't even on deck, having suffered

Count matntains oot

a heart attack the morming of the battle. The

accolunt may well be tadse, however, 1or

Creutr did not lack enemies aboard Kronan
In any case the order to close the gunports

As Anders |l_'-.|"‘l'i-1r-.
hurried below Lo see thi

cime Lon [A1E A o n-

A s masteEr gunnel

command carried out, he found that “all the

cannon had their muezles in the wate i

was impossible to get them inboard: the shig
was heeling sa much thal the cannon needed
to be hauled almost strmght up,”

.1'|.r | 14 !'lli'l' i sucloles scpuall ..':'.l:’
flat so thal
cails touched the water, A

Cis1ii] :|||.|||'.'|, |_ L8 _|i_|:|| | ":El: ~
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used to hold hieghted fuses for the guns—
fell into the ship's
and all but 42 of thos

malin magazine Ayoman
gahoard vamshed in &
survivors was Anders

| -
whinse slory 15 the stutl o

Sparrielt; a 31-vear-old major in the Swedis
Army, was stinding on the main deck at the
As Aronan went up, 0
did Sparcielt—straight into the air to a
heeight of 160 feet. He cleared the masts ol
two neighboring enemy shaps and anded un

harmed in one of the sails of the >wedish

tumie Gl the exXniosiol
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attached. Forensic study of the leg bones
tells us that he was unusaally tall for his
compared with
of about five feel four inches

iy —six Teet four inches,
the averpge
for Swedish men in the 17th centun

The Giant was ot only tall, he was also
ODVIOUsIY
found & watch, 1 large brass belt buckle, &

zold ring. gold enameled cuff links. and an

wenlthy., Amony ks remains wo

claborately mided sword handle (page 438}

v ho was he? We will never know with
certainty, but he may have been Creutz's 24
vear-old 2on, Gustav, Gustay was reported
Lo have been on board Krvoman, and evewit
ness accounts say he drowned in the sinking
Unlike his father's body, that of Gustav
nEVEr washed ashore

Another clue points Lo Gustav. Laborator
expmination of the Giant's bones revealed
that one of his ankles had been badlv broken
gnd eventually mended. The injury was
common in Gustav's branch of the service:
He was a career officer in the Swedish
cavalry

Whoever he was, the (riant was destined
to dic, and neither courage nor faith could
save him., Among his possessions we found a
tiny gold pendant in the shape of 2 human
sxull, a papular charm in 17th-centurs

Kvromnan: Remnants of a Warshep's Fast

Plucking history from clay, a diver
raises the corved wooden bust of a

yourng womirrn. The frontal view
sugpests that she occupied & cen-
trial pusition, probably on the
ship’s sterncastle. An officer's sea
chest (focing page) held bullets,
spices, a0 powder horn, liquor far,
end leather mittens.,

Europe. The tahisman probably was sewn to
the owner s tunic) it symbolized the frailty of

human hife

NOTHER Iather-and-son team sailed

ahoard Kronan and met the same

fate as the two Creutzes, Sven
Ulafsson Ram was a naval trum

peter, A position of such rank
and importance that only warships with an
admiral on board were entitled 1o one
Trumpeters not only relayed orders to their
lellow chew members bot al=o transmitted
ignals to other ships within hearing range
Among the artifacts we recoversd was a hat-
teéred brass trumpet that may well have
belonged to Sven Bam

As the flagship of the fleet, Kronan carried

not ong trompeter but hive, Tragically fort
Fam fami
sven Kam
Worse still, the kettledrummer on board was
=ven's other son, Hans

L he loss of t

W EITNE

i Lhe oLher Trumpeters was
s own son, Lol svensson Ham

It |]'I|'|'_'|: men Wids 8 stAgEering
blow to the Ram famaly

liter wrote a pat

and Olof s widow

welic letter to a senor admi-
il in Stockholm
“Though 1 feel greatl shame to approach

Your Excellenc with i feeble matter lke

,-
= |
&1
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defeats, Kronan's dead and missing wer
orded little than honar by then

Wirgclowsiy fntoct, o stile ribbon and

woneen fabric are among the 17,000 finds
salvaged from the wreckage so for. Also
fotirid: parts of a sewing it—bruss thim
hles. huttons. and hooks and eves—along
witkh Buckles, Frings, amd a fion brooch

Below a fiddle block (above) lie parts of
fwo muskets and a pistol, lead shot, and
a poveder horn. One musket bears (s

ovrmmer s tmitils, APS, and the dote 1676,
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NESURPASSEDN iR drmuanment,

boronan carried |26 can-

o, weighing a hefty 240

tons. (Sweden'’s famons
warship Vasao—discovered by the
author in 1956——carried only 80
fons, ) A moid clowd Billows frorm o 36-
pounder {oppesite), which wos acci-
dentally pulled upright in 1950 by a
ghip’s anchor cable.

A trophy from Europe's Thirty
Years War, a bronze 30-pounder
(below) wias cost tn Austria in [627,
Hecords show that the Swedes cap-
tured it from the Germans in 163 ]
gand deploved it opaoinst its former
owners in the 1660s. It bears the ini-
ticls of Holy Roman Emperor Ferdi-
nand [T and the name of his master of
ordnance, Rudolph von Teuffenbach

Corroded copper on one of
Kronan's 24-pounders is examined
by chencist Tomrmy Wadsten (left),
who hopes to establish whether cop-
per conlfainers might be used for
lony-term storoge of nuclear waste.




To chart thetr course, Kronan's crew
relied on navigotionol tnstriuments such
as compasses, profractors, and propor-
Honal dividers, Sand plosses were wsed
to time the ship’s watches, A dewvice
cilled a nocturnal (below, hackarownd )
permitted the user to tell time at night:
The North Star was sighted through the
cenfer hole and a movable arm [ined wp

with a pair of circumpolar stars; the

Hme was then read off a scale, since

eroded,

A smuall cabinet (opposite) with draw-
ers swallen brhtly shoef was discovered
on the site in 1881, The find was X-rayved
o determine ils confenfs-—more navigoa-
tional eguipment, including a sundiaf,
second from right. The back panel was
then corefully removed and the nine
commariments gently pushed open so as
ot to strain the fragile drower pulls,

mately death, together. Ina real s

“~weden., Like many other artitiacts {rom

Kronan., the coins are now on aQisplay al

the Kalmar County Museum, where Laars 1s

Rich and poor, noble and commoner, all

weEre thrown In-__'uli.r: thoard Kvonan

AL I-I- 0o EYEl FTHEET "'.. W =.'.'."|: -|.|I'| froim
all levels of soctety
of the copntry. Most would never have isso-

cinted ashore, yvet they shared hife, and ulti-

e L
formed a working Swedish community witl
L ks OLGF dnd variety
[ heream ies Kronan =
LR ue v Uue, for life in that
community ceased abruptly
on June 1, 1676, and virtu
ally nothing 1n i1t changed
over the next 300 vears. 11
15 indeed a priceless tims
capsule of | Tth-century
=wecler

Consider. for exan ||:|_ .
the fleet surgreon s medical
chest (page 450), which wiy
found intact with an assort
meént of cups and bottie
Al arranped s
~ome of the bottles =till hold
remnants of their ortEmal

analvze them soon. We

Know the surgeon s name

Peter Schallerus Gripen
flvcht —and next to the bot-
tles we found his badge o
office, 4 brass breastpiat
with the Swedish rovil
crest on 1L, The breastplate
was strictly ceremonia

and 10 any case 1t would
hardly have saved Peter
Lrripeniiv ht's life; he

drowned or was killed in the explosion

=111l another chest held a set of nevigator
IASATUIMenLS, 11 | Il.il'ﬁ lil*.'llll s, & Proil«ai
aor, ruler, adjustable pencil, and a heavy
lead mkwell

A third chest was maore © MO P B, I
|E|.|' 1Tl SOMNE WaYS TIUTE Teve |E'|":r || L T
wonden sea chest, and, judging from the corn-
tente, it had belonged to an officer rather
than o seaman. There was g heavy zlnss |
L : ||l-'||_' somet li B 0 SEAman W ol nat

have had aboard ship—a handsome belt

1l|'.lll- II'-II. |Ir' irEd .II_IIII-I.I- |_Il.||-- 4 ".-



LSRR )

er, and a pair of
poodd quality mittens (page 454), We also

!- '-I”'-. |.'.l'|'.'| ..'I.'|1'|

found garlic cloves, peppercorns, and ginger-
root, all Iving loose in the chest
not & conk; he was simply wise in the wavs of
the sea, He knew the mariner's age-old reme-
dies, still in use today
trent a cold, pinger az a cure for seasichness
The owner had a romantic side as well

[ucked in 4 corner of the chest was a length
of silk nbbon once adorned with a flower,
surely 8 memento from somé lady ashore

T he man was

gariic and pepper to

master gunner. The term fPak means
‘“tiller” in Swedish, but shartly before
Fronan sailed, Spak had been knighted and
the prefix " Gyllen"” added to his name, ren-

cdering 1t Crolden Tiller

VER THE YEARS we have recovered
nearly 40 of Aronan’s beautiful
Lronze guns, includimg the six-

y the VIVE LE ROD)

Inscription on i

O-pounder bears an even more personal

pounder wit
A much larger

W hoever she was—sweethenrt, wile, or sim-

nly a friend —he had cared for her and trea-
sured the keepsake One hopes he survived
and was reunited with her, but the odds
were heavilv against him.

such personal items add a humean dimen
sion to Krvonan —a clay pipe with the own
er's teeth marks on the stem, an hourglass
with the sand run halfway through and fro
zen in Hme, & small pair of dividers bearing
the initials Alvs. Very likely the divid
belonged o Anders Enksson spak, Kronagr's

Kronan: Kemnants of a Warship's Past

message, this one in (erman; JACOH
SCHULTES IN WIEN GOSS MICH—1627 ( Jacob
schultes cast me in Viennain 1627), Schultes
was one of Furope s leading gun founders
and his cannon is now on display at the Kal
mar Museum

Considenng the primitive equipment t

1EY
had, one wonders how Kronan's 17th
century salvors were able to retrieve nearly

| S e B r g ' "
half her guns, some 60 out of 126. The an-
swer-lies in a single name — Hans Albrecht

vion Treileben,



ki

I WAS a little frightening,” con-
cedes Bengt Grrisell of his descent
(opposite) to the ccean loor under
a 3,000-pound replica of a | 7th-

century diving bell, Without the bene-
fit of air tanks, divers of that period
relied on air trapped in the top of
such bells to breathe underwater,
This allowed them to salvage canmon
ind other valuahle items from ships
downed in battle. Between 1682 and
1686 they managed to retrieve 60 of
Kronan's conromn.

In 1986 Grisell tested their method,
using a ball he designed ond had built
based on extenstve archival research.
Under the watchful eye af the Swedish
Coast Guard, ke mounted the bell's
platform (above) and broced himsealf
for the descent to 85 feet. After swim-
ming from under the bell (right), he
successfully lassoed a cannon before
returning to the bell for more air arnd
resurfacing. The entire operation took
15 miinutes: the ball holds 20 minutes
warth of air. Grisell’s dry suit pro-
tected him from the frigid waters, His
legs fortunate predecessors probably
had to knock back shots of liguor in
order to feel warm,

National Geografi

Apri 1980






A Swedish nobleman of German ancestry,
Von Treileben was a genius when it came to
organizing underwater salvage, He had engi-
neers design a diving bell in the form of a
huge lead cone, open at the bottom and large
enotgh to carry a single diver.

The diver could work from inside the bell,
using & long-handled hook to attach ropes
from the surface to guns on the bottom, or
he could take a breath and work outsade the
bell for as long as two minutes at a time.

The major obstacles were cold and buildup
of carbon dioxide in the bell from the diver's
own breath. Von Treileben was well aware
of the latter, even though oxyvgen would not
be discovered for another hundred years!

It is a testament to his skill and judgment
that none of his divers were killed or suffered
SOrOus injury,

Von Treileben managed to
recover some 50 of Vasa's 64
guns from a depth of 110 feet
in Stockholm Harbor in anly
twio vears, 1663064, Although
he did not salvage Kronan's
guns, soms of his divers
wirked on the wreck m a rep-
ica of his beil. They recovered
60 cannon in & period of four
vears, from 1682 to 1680

Some of those cannon
welghed as much as two lons
out of water, too much for the
lifting gear aboard the salvage
ships to raise above the sur-
face. 5o the salvors brought the cannon ap to
a point just below the surface, then towed
them to shore,

Bengt (rrisell, an old friend and colleague
at the Roval Institute of Technology, built a
replica of von Treileben's bell and made sev-
eral dives on Kvoman with it (preceding
pages). >ome experts doubted that the bell
could function below 60 feet, but Bengt went
to 85 feet and even worked outside the bell
with no trouble

Char recovery of the cannon has led to a
fascinating discovery relating to the nuclear
age. One of the critical problems man faces

today is that of safe storage for nuclear
waste, whose lethal properties can endure
for millennia, Where to storé it, and in what
sort of contamers?

The cannon we have recovered are
bronze —an alloy of copper and tin, All have
been underwater for more than three centu-
ries; some have been completely buried dur-
ing that time in the clav of the Baltic
sgafloor. Most of the cannon show virtuallv
no deterioration —once clegned they look al-
most as new and perfect as they did on the
day they were cast

In their search for an ideal method of
nuclear-waste disposal, Swedish nuclear
chemists ran a number of tests on our guns
They were especially inter-
estiedd in one with an unusunal-
lv high copper content—93.5
percent. Their conclusion
Nuclear waste stored in
copper tanks, then sur
rounded by clay and buried
in bedrock, would be safely
contained for ot least
100, DO vears

We are still learning from
Aroman and will continue to
do so. We have excavated
only about a quarter of the
wreck site and estimate that
it will take at least ten more
verrs Lo finish the job.

The work is endlessly fas-
cinating and rewarding. At
the opening of the Kalmar Museum two
vears ago the guest of honor, Carl XVI Gus-
taf, King of Sweden, who is a patron of the
Kronan project and who has dived on Lthe
ship himseli, declared:

“The recovery of Kronan off Hulterstad

15 a4 major event and one of great signifi-
cance even far outside the realm of marine
archaeology. . . . This work and these fateful
human events will remind us —despite
everything —of our close contact with
times past.™

There could be no finer epitaph for

K roman D

Portly survivor af Kronan's last vevage, this Roman warrior (right) was found
15 feet from the stern he once adorned. Low salinity in Boltic waters repels the
wood-eating shipworms that attack wrecks in other seas, Traces of gilt on many
of the recovered carvings (including the iron-spiked head above) recall the long-
vinished glory of the crovwn aof Sweden’s fleet.

4

National Geographic, April 1950









THE JOHN MUIR TRAIL

Along the
19, Wild Sierra

\RTICLE AND PHOTOGRAPHS BY
GALEN ROWELL

HE SOUTHERN TERMINUS of the John Muir Trail is af
amost unlikely spot: the summit of California’s 14,404-
foot Mount Whitney, the highest point in the contigu-
ous 48 states. On an equally unlikely date— February
2, 1988 —1 started out with Rob Mackinlay and David Wil-
son to climb Whitney by an 1 1-mile-long trail from the east
From there we would begin skiing the entire Muir Trail.
northward for 212 miles, through three national parks, one
national monument, and four national wilderness areas
(map, pages 470-71)

After our first, long day the temperature dropped below
zeroas we made camp a thousand feet shortof the summit, on
a ridge so narrow that the edges of our tent overhung cliffs
that dropped away on either side. The pavoff came at sunset
A rose-purple glow slowly filled the eastern skv, and the full
moon appeared over an empty landscape that looked more
like the Himalava than the (Continued on page 475)

“Uhne smooth, pure, wild glow,” exulted mountoin soge John Muir
of June in his beloved Sierra Nevado. A hiker finds a dazzling echo
of these words in Yosemite National Parlk, northern terminus of
a2 21 2-mile trail named for Muir, where solitude is easy to come by,



Coming into the country on his first wilderness hike, [ 6-year-old Jim Jockson passes an
alpine pond, with Thousand Island Lake bevond. He has just climbed 12 945-foot




S

Barnner Peale. “He fell in love with the region the same way [ did, " soys the quthor,

who was about Jim's age when he first camped near here on one Sierra Club outing.
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"Drinking this chompagne water 15 pure '-.

pleasure,” Mur reveled while exploring the
Sterra in 1869 as g shepherd of a flock of
sheep he called “hoofed locusts.” Here, 20
yeirrs later, he surveys the Merced River
in Yosemite Valley, by then part of the
national park. Muir had helped found the
conservationist Sierra Club in 1892, He losta
heartrending bartle in 19013 when a dam for
Yosemite's Hetch Hetchy Valley was approved
to provide fresh water for San Francisco.
Conceived by Sterra Club charter member
Theodore 5. Solomons and begun a vear after
Muir's death in 1914, the trail ascends from
Yosemite Vialley, hugs the S1erra crest, and
enids on 14,494-foot Mount Whitney, En route
nearly a dozen peaks exceed 14,000 feet.

.\ {
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qqﬁ- Even before the trail was completed in 15938,
Wneelar Crast i hikers had begun to take to the wilderness en
' Vo ' masse, a tradition continued by this 195]

Sierrd Ulub group, " The people had become
Muir's sheep,” says the author, Mules packed
wood-burning stoves and 1ceboxes, later filled
with snow in camp. This site became part of
the Minorets (now Ansel Adaoms) Wilderness
after the Wilderness Act of 1964, which pro-
tected places "where the earth and its commu-
nity of tfe are untrammeled v man, where
muan himself is g visitor who dees not remain.”

Today the trail passes through three na-
tional parks, one national monument, and four
wilderness arvas. But backpacking no longer
holds as much magic for the young genera-
tion, and only a few hundred people o yvear
hike the entire troil.
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Amid shadow and a great deal of substance, hikers drink in a powerful landscape
that includes a rugged Fdge near the summit of Mount Whitney. The southern




end of the John Mutr Troil winds through this basin, l[ooping westwoard for a few
miles before swinging north along the Sterra crest.







[Contintied from page 467) gantle wilder-
ness that noturndist and explorer John Muir
ropmed a0 lone ago. Thouzh the trail was cre
ated after Mur's death, his love of Califor
nia's Yosemite and High Sierra helped imspire
the trail that bears his nume

We slept Gtfully that night on the mdge, all

oo aware of the danger of rofling over. Al
dawn the light show ropeated itsell with the
sun and moon i reverse posittions As we
sernmbled our way up to the summtb. By mid-

morning we were skiing down the Muie T rml,

our uphill effort now rewsrded by a longe glid
from barren heights through a mystical tim:
berline forest of foxtail pines. Here we set up a
cerond camp amid dead limbs poking out of
the snow; they were burnished and twizted by
the clements. We were cold and sweaty, but
we hesitated betore the next obvious step, G5
David expressed all our thoughts: "Let's not
build a fire; this forest 15 too beautiful.”

That winler expedition was the beginning of
my quest to explore the trail in all 2easans, Fo
il

one. Mapsand tree Dlazes in the forests helped

the first 160 miles David aned 1 saw no
s stay near an ivisioie path buried benentl
three to six feet of snow

(O our 17th day, as we ghided the lnst miles
into Yosemite Valley, |
John Mulir quote, written in 1873 after his fifth
Yosemite senson: ' The last days arinl
winter are not vet past, o youngis our world. 1
used toeénvy the father of our race, dwoliing as
he  did

plants of Eden; but 1

I- i
recalled a [avorite

of this g

with the new-made bHelds and

S0 THOD TNOTE i Tl Y |

have discoversdd that © also lve 0 "creation' s

lawn. §he mornmme stars st sine toeether,

and the world, not vel hall made. becomies

more Deautitul every oay.”

DHN MUIR S LIF]
Horn in

defies guick defimbion
LDunbar, acatiand, in 1835, hi

Srew U in Wiscansin, then witlked Thom

thee Ohio River a thousand miles to the
Gull of Mexico, sipning his travel journal
John Muir, Earth-planet, Upiverse.”" Hz
planned to south to explore the
mungles of the Amarzon, but a bout of malsria
turned his !"-E:]'!'I" west to California, where hi
arrived in 1868 and immediatel

with the liand

continuges

fell 1o lown

An expert mountamesr, GALEN ROWELL climbed
YosEmite s I 15 15 irsl L yF
GRAPHIC assipnmeni. Hi= photopraphs most pe-

iy Lhe Navember |GRE mopazine
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Liong the High, Wild

s §
§ a5 T d L)

L% ITRT
KNOWT A5 0 Merra mouninineer, explorer, and
naluralist
present course, believing that
alone i silence, without bagmage, can one
truly get into the heart of the wilderness

In Inter life Mulr buillt another, more signi
ficant career upoen his first. He

Livier Lhe pexl clecad hecane will

He often wandered near the trail’s

‘only by eoing

[
became the

pation's foremost conservilionst. Yosemite

National Park was establizhed n 1890 ¢

ar
S5

trd iy 1o M s recommendntions

MeCLUR iE AT

3
EAMLCER S TET i

S DEPT OF WNTERN
MATIONAL FRIE SEHVICE

1 am well again, I came to Lfe
i the cool winds and crystal
waters,” Muir wrote, imripn-

rated by Sierrm treosures Tike
this coscading stream | facing
page). Em Scattaregia (above)
s sought such rewards during
MINE SEMS0ns (s o Fanser,
The National Park Service
and LI, 8§, Forest Service share
the trail but often take separate
forks on policy. Helicopters,
used hy the Forest Service only
for emergencies, ferry parl
rangers and frail crews tnto the
nachcountry and sometimes re-
locate problem bears,



Mo veurs later he helped found the Sicrra
Club, which originally hmited 115 conserva
o acrtivities o “preserving the forests and
other natural features of the Sierra INeviosE
Mountains,” beftore 1t branched out 1 recent
pears to tockle global issues

In 1903 Muir lured Theodors Roosevell
awny from his presiclential entourage to spend
three nights in Yosemite, Later the Presidend
remarked to his party that the tme he spent
talking conservation with Muir was “the
rrandest day of my life!” His adminstration
wis to make Lhe most sweemng conseryalion
¢ffort in the nation’s histon

John Muir died en Christmas Eve in 1914

neliped pes

Soon afterward the Serra Club
suade California to appropriate $10,000 to be
Fin construction of a memorial _|||||I_| Muir
[rail, from the summit of Mount Whitney to
Yosemite Valley, Not until 1938 was the las]
wection, called the Golden Staircase, finished

HAD SPENT MANY YEARS trekking nnd
climbing in the High Sierra of Californin

.||-|I _r||||:l ..'nﬁ'li'

Ceatl. assumine it was too crowded [or real

without [ollowing the w

pleasure. Only mafter seeing its present state fon
mvsell and studying its nstory chd [ discove
that mine was just one of several wiclespreid
misconceptions about a tral that has become
less crowded since the mid-1970s

Hefore 1 28t off 1o the summer of 1985 to
trace the tratl on foot, [ visited someone whno
had been thare before iU wis completad, & very
specin] woman who traveled major parts of i
during the summersof 1823, 1924, and 1925
Margaret Avery trekked as much of the pires-
ent route as possible with her stster Marion
and several (nenos When 'I-:_'} reached v
hition Vallev, a point about midway alome th
trail. they made the first ascent of a sharp rock
Pk called The Hermit

\s we looked through her worn scrapbook
crammed with |'l|||l1|l'_";|]l||'- of nkes, moun
tains, and mule trains, 1 felt her vouthfol exu
berance return. She spoke in the present tens
ahout “sommers that mean more to me than
anvthing in my whale life," and I worndered if
anvthing ¢lse tn the life of 2 woman bornn the
first year of this century could have remained
as much the same. Had her album contained
pictures of school vears, friends, relitives, o
hometown sceney, she would now be thinking
ibout them in the past tense, bul the wilder-

nedgs lanidse B[R AT her scrapbook exists largely

Lalm or chaos— either can
retgn atop Mount Whitney. On
holiday weckends in the carly
9708 more thon a thousand

visitors a dav hiked an 11-mile
rorprte to fthie =ummid, To Limnd
access, Inyo National Forest in
1974 imstituted an arnnual
[ottery 0o il o guotoa, now

set af 50 campers o day,
Thus on Labor Day evening of
[ 987 permit-holding campers
atop Whitney enjoy o quiet
mcanrise over Cheens Valley
(right), in contrast to i =prowl-
ing scene howrs earlicer created
in part by day hikers.,

Notiomal Georraphec, April 7986






unchanged from the day she first set eyveson it

such is the legacy of John Mutr, By using the
weizht of his fame and the muscle of his prose
to help legislate protection for has tavorite Sier-
ra wildiands, he gained a kind of immortality
that few human The
physical world of his writings,
many of his contemporanss in the American
West, today, not only in his
muany books that remain in print but alzo In an
eglderly woman's memaories and In my own
fresh experience

Az we turmed 1 ps 0f the scrapbook to-
gether, 1 mentioned that I didn't
carrying a pack

"Of course not!

'JIZ_'EI'II:['T EVECT iI.l"l"I IEVE.

is alive and well

SEL AllYOnc

I'd never even heard the

word 'hackpacker.! And we didn't have all
those nylon tents, lgntwelght packs, and
freeze-dried [oods vou now cAITY On your

back. We had a choice of weekend trips, hikes
between cabins,
which I thought was a once-in-a-lifetime expe
rience afford agam. The

or going with a packtrain,

that | rould never

rmtles cost so much! We couldn 't rent them, so
we bought them outright for $60 each.’

=she returned in 1251 with her hushand and
ren-vepr-old son as part of & comparatively

Croving a fire. compers
iMegally cut a whitebark pine.
Fires, where permitted, muoy
burn only dead and down wood.
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unlike that of

tame Sierra Club outing of 111 =zouls who
.-u:r'|||'1'| a mile off the traill for two weeks.
Mules carmed evervihing, Camp staff cooked
and led hl]{E:.. Her son, undeterred by the
crowd, felt as if he entered paradise when the
narrow trail beneath his feet dehvered him
into & primeval world of lakes .—.slll Hlowers set
heneath sharply etched peaks
STIOW. AS tu_ watched his mother |u;:-'-.h1 Ly re-
unite with her yvouth and the natural world,
the bov began a lifelong love affair with a
mnu.nr..,m |_'.|:IT|1=I‘ |.I..'I!r WiLs |.-II.'!|TIIJIII.I'II.|T 0 Win 4
popularity contest but also to lose its wild char-
acter wherever roacls provided easy access.

Thirty-seven vears iater the son T'zmmhw:
through his mother's scrapbook vet agam
fore hiking the trail himself. I am that bov, and
after the snows of my winter journey melted
brack in June, 1 set out to retrace the route on
fr-nt trekking in different styvles with a variety

hikers, climbers, riders, scientists, rangers,
|:|a|_'L-:L'L'5- and miles as the brief alpine seasons
passed from spring to summer to fall.

I al=o searched out the inside story hehina
the trall’s creation and present managemaent
Few people realize that the John Muir Trailis
ral [};r-IIL'rIL'ri Oy faw It draws its protection
instead from the federal lands it winds
through —the parks, the wildernesszes, the
national monument. These are managed by
two separate agencies, the National Park Ser-
vice and the U. 5. Forest Service, in two dif-
ferent ways. Thus when & hiker nfong the trail

passes from one area into another
CrQ '5-51]-1.. H ._I-IZ_'I'I'ij,"r' I'I-I_"l'l|'.'| B TWo i I'II"||'r'II"-

rock and

btcan be ke

HE ORIGINAL TDEA of a "crest-parallel
igh the High Sierra" began as
the dream of a 14-vear-old bov named
solomons, who worked
ranch within sight of the peaks. He
was after a route that could be used by pack-
traing of horsex and mules that could travel
long distances with heavy geur.

Eight vears later, in 1892, Solomons set oul
ti e:.plnlr a route from Yosemite Valley south-
ward, with one partner, two mules, & rifle, a
[itch oven, and a big B-by-10-inch camera
loaned by C. K. Watkins, g {amous pionger
photographer. Solomons didn 't get
but he returned three years laler to push a hun-
dred miles where he
l'fll.:"'ni.f]l'_'!"..'l'l a r.:zlli'-r".rl of high _:-:.|.|=.— ahove
what is now called Evalution Valley. Before
arpund o short distance [nter and

trail t

1 heodore =
O acatye

Very far.

rom Yosemibte

furnne

Nafiomal Geographic, April 1989



giving up his quest, he named the mountains
[Darwin, Huxley, Whallace, Fiske, Spencer,
mnd Hoeckel, because the prand
reminded him of “the great evolutionists,
s0 at-one in their devotion to the sublime
In Nature.”

Parts of Solomans's origimal trail have been
slightly rerouted, but the northerly half con
tinues to follow his wanderings with his mules
ovier ridges and through valleys, thus retaming
i distinctly different character from the newer
southern half, engineered and blasted by hired
irecty the goal of a tral

sellIng

Crews to pUrsue more i
hesidde the T]i,-;h SteFra o rest

ROWDS AHE CURRENTLY nol A [}:'-lh
except near roadheads. In August, at
the height of the season, 1 expected the
worst as | hiked south from Devils

Postpile National Monument with a group of
frends. A swarm of tourists, some pushing

haby strollers, others carmving ice chests, plod
ded down a half-mile spur trail to the monu
mient's chiel attraction, o cliff of nmazingty
regilar volcanic columns (page 491). Bevond
we had the Muir Trail virtually 1o ourselves

A ooy later one of ' the group excliamed,

“Thizis the best kept secret [ know! We passed
only 15 people all day,. 1 hid this image of »
broad, crowded, dusty freeway.™

That evening at camp, as we gazed at the
wild horizons, he remarked, " [t feels kind of
eerie that we're all alone. Mavhe the teadl his
been blocked by a forest fire. Or something
bad hae happened in the outzide world.™

His comment reflected both the sense of iso-
Intion in a place apart from media and phones
ns witll as an understandable belief that the
trail was somehow blocked., Instead of
catastrophe, however, the cause was purpose
il management

In John Muir's time a wild experience wis

simply Lthere for the taking. 1t now existsinour
most populons state only becaise of strict gov-
eroment orchestration, Tohn Muirset the stage
a century ago by urging that vast tracts of land
be kept in a primitive state forever. National
parks were the first patches in the protective
gyt that now surrounds the John Muoir Trail
When Congress established a national wil-
dermess svstem i 1964 (o give extra protection
Lo selected federal lands, portions of Sterra and
Inyo Mational Forests were designated os the
Jobin Muir Wilderness, an entirely separnte

Multi-lane evesore {above) pecurred when spring snowmelt tuwrned the tradl to
mud. Hikers, horses, and mules chose drier ground, creating parallel paths thor
also became muddy ruts. As a remedy on another stretch, the California Con-
seriation Corps built o raised bed of rock ond gravel—another evesore to some.,

Alowp the High, Wil Sierrn 479



entity from the trail that just happens to pass
through it

After the elght-day group hike through
the Jolin Muir Wilderness, T met with Erme
Delirafl, assistant recreation officer for Inyo
Mational Forest

“Solitude,” DeGraff proclnimed, letting
the word hang for a long moment, “is a legal
requiremént of designated wilderness. Con-
ress directs us to provide 'outstanding oppor-
tunities for salitude.” The creation of the John
Muir Wilderness forced us to make a tough
decision on public mccess. During holiday
weekends we had over a thousand people on
the 1 1-mile Mount Whitney Tral, which con-
nects with the Mudr Tradl two miles below the
summit of the mountain, That's hardly what
vou'd call solitude. 'We saw just two alterna-
tives: Either remove Whitney from the wilder-
ness or limt geoess to the mountain, We chose
the latter and set a trall quotain 1974, The lure
of the summit is so gredat that we have to use 4
lottery for summer permits. [fyvou don't apply
early, vou might be out of luck "

OMPARED WI'TH THE CROWDS nl popit-
lar sites along the Muir Trail, relative-
iy few trek theentire 212 -mile route: In
1088 only 104 people had registered to

hike the length of the trail north from Whit-
ney, and another 134 to walk south from Yo-
semite, Most hikers use only small parts of it

Oine evening as 1 sat around a campfire with
a group of six hikers and two packers, near the
midpoint of the John Muir Trail, Sebastian
Letemendia, a recent college graduate from
Argentina, asked me a question | have faced
before: “Won't a NaTioNalL GEOGRAPHIC
article harm this ar¢a by atiracting even
more peojile?”

“More people will come,”™ T acknowledged,
“hat that's only the negative side of publicity.
An article can also increase public awarencss
nbout the need to preserve wildlands, so that
they'll sty just as wild for our children and
our chililren’s children.™

“You could count me against your story if
vou were displaying an unknown region
before the public eye,” said Doug Powell, a
bearded geography professor legendary for has
encyvclopedic knowledge of the High Sterra.
“But the Muir Trail is well-known, and it has
lots of environmental controls in place, ['ve
hiked the entire tradl six times over the past 40
vears, but even peaple who never hike it will

480

benefit from knowing that a place Hke this still
exists in America. If political support Jor wil-
derness came only from those who camped
here, we'd bein real trouble ™

I couldn't have agreed more. “ Imagine how
different our experience would be tonight if
John Muir's buddies had persuaded him not to
write about his journevs," T added.

“We would be able to hitchhike home from
here,” added Dick Duane, an attorney and
first-time hiker on the Muir Trail, “And we
wouldn't be sitting aroundd this camplire.
There'd be a highway instead of a trail and
a i-Eleven right over there ™

An evening campfire was something John
Muir took for granted, Today it is n dving tra-
dition, & luxury of lower valleys with abun-
dant wood. Someday no fires at all may be
allowed along the trail. They are already
banned at higher altitudes in the national
parks. Muir's ideas about protection of wild-
lunds were vistonaryin his time, but they don't
gn far enough to save wilderness in todny's
erowded world., Fle wanted to <et aside land,
but he didn't considier the comulntive effect of
his own behavior. To save carrying the extra
weight of a bedrall; he sometimes burned
centuries-old timberline logs all night to keep
warm. When n trail was proposed up Half
Dome, he wrote, “No great damage could be
done by tramping over it. The surface would
be strewn with tin cans nnd bottles, but the
winter gales would blow the rubbish away.”

Today's trail restrictions on fires, soap,
campsites, litter, stock grazing, sanitation,
and group size all force visitors to heed the ba-
zic messare of the environmental movement:
the need to adapt behavior <o as not to alier the
natueal state of the earth, As the cumulative
effect of people on the land increases, reguln-
tions for minimum individual impact must
become ever more stringent.

The original (Contintied on page 4504)

Ascending Mount Whitney to
pick up the John Muir Trail,
Rob Mackinlay skis pasta
gnarled foxtail pine. These
hardy, wind-blasted conifers,
which manage to survive at an
altitude of 11,500 feet, are
closety related to bristlecone
pines—the world’s oldest Hving
things—ithit grow-in the White
Mountains t0 the northeast.

National Geograplic, April 1089






Throogh a shattered grove of lodgepole
pines in Le Conte Canyon, Rob
Mackinloy, a Nordic ski instructor,
glides along the trail throwgh a meadow
pn @ I 7-doy tour with the author's party
in Februiry 988, Two years earlier o
hlizzard had partially buried the trees;
then an cmvalanche tore off the rops.

The Sierra rewards a handful of win-
ter visitors with enduring memories, bt
many other Californians look to the
mountains with more progmatic expec
tations, Since the 1930%, in the wake of
Muiir's lnst conservation battle, the
people of San Francisco and its environs
have relied on the arnual snowpack for
an important part of their water supply.

A hushand-and-wife team of winter

rangers, Brent and Tory Finley, weigh a
core sample of snow af Tuolumne Meacl-

ows for water content, data used by the
California State Department of Water
Resources to forecast runoff tnto the
Hetch Hetchy Reservoir, hey alsi per-
form tests to help predict aovalanches.
Snowfull in the winter of 15987-88 proved
medier, heralding a drowght in Califor-
nia the following summer.

The notion of draining and restoring
Muir's beloved Hetch Hetchy Valley was
raiged fn 1987 by Secretary of the Inte-
rtor Dondald Hodel, Hiz iden of tearing
cown the valley's dam—an old dream
of many conservationists-—resulied
inn Hitle more than a confusing
political browhaha,
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Like mother, like son

L
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HE MUST HAVE BEENM a real
caution, and hgh-altitude
gemnes run m her family

Fresh out of the University of
California at Berkeley 65 vears
ago, Morgaret Avery, acellist
and future mother of author-
mountaineer Galen Rowell, de-
cided to tackle the Sierra with
her sister Marion—who ook
these photographs — and sevoral
eager friends. They explored the
Muir Trail for three summers,
Unable to rent mutles, they paid
60 for ench balky nnimal,
which had to be dragged over
Donohue Pass through late
snow (above night),

They camped at McClure
Meadow (shown above in a
hand-tinted scene) beneath The
Hermit, a 12,360-foot peak. On
July 2, 1924, they became the
first to ¢limb it, asa friend
pulled Margaret the final few
feet up 'the sheer summit (facing
page), "1t was her thrill of o

lifetrme,™ savs Galen of his
mother, now 88. During the
1950 Lralen, his mother, and
his father, Edward 2. Rowall,
a professor at the University of
California st Berkeley, returned
an Sterra Cluby outings. At 3
campfire Gralen's father spoke
about "“what mountaing ¢an
mean for the human spirit” and
of the truth of the Latin saying
“Monlant semper libveri — Moun.
inineers are always free”






Contiried from pape 45(0)) Muir Traal
passéd through private land at Blayney Mead-
ows, but it has now been rerouted to skirt

Muir Trail Ranch, where guésts come from
across the nation for & remote dude-ranch ex-
perience. In 1897 the first owner used the
SWiIMp
included natural hotsprings, In 1924, the vear

my mother passed through, the government

Aand Act to cdum meadoswlgne Uhaad

'|_'|_|.=.E1'_1l_'|| one -{-ri'l'._' Brciiiise al an error in !.I!'.'
original sarvey. Today tw rich man's
springs, used only by ranch guests and em
plovees, trickle into tubs surrounded by wild
Nowers and finely crafted wood (lower nght)
b "common man’s spring” 18 4 chest-ree
hole in &2 mountain meadow that feels like par-
idise to duasty hikers from all walks of life after
long days on the trail.
U a warm August evenimg 1 soaked [ofr An

hour with hikers age 6 to 73, >wimsuits wen

ptional. I pondered why mos |-:--*_:-’-- ner
0 were clothed, whereas many of their elders
were au naturel, As | hstened (o 8 matroniy
Yenus from Sacramento chat about her quest
b ke the tradl in sections over six summers to
ulfill a dream she had 20 vears before, I found
mYy. Answer. Manv hikers who Were young
adults in the sixties were now hving out old
[antaszies, bhoth by soaking in the bufl i na-
ture's own hot tub and by the vagabond act ol
abandoning all their settled manners fora ney

fe on the trail, however temporary

[ al=o had an instght into why the trall 15 50

much less crowded '|:.|J,-,:, Lhiring the wWeek
quotas are only about half-filled, except on

popular sections. The John Muir and Ansel

\dams Wildernesses had more than twice as

much use in 1968 than in 1988, In Yosemit
mwerill visitation s up 40 percent over the past
15 venrs, while backeountry use is down from
Lhigh of 319,000 visitor nigis m 1975 1o jus!
105,000 198

Hob Tanner, a veteran packer who opérales
mule trains for hire, explains the drog by Sim-
ple demographics. " The statistical bump ol
the babv-boomer generation has pushed ts
wayv through evervihing from schools Lo yobs
L0 renl estate 1!.'-..“ used] to have lots of voung
people with time on their hands. A dispropos
tonate number heacded [or the mountains
:"-.,. Wt ‘|'-.-:. 1T AN s i||||- LI -|l| |'l Li |1l1
Lry visttation 1= down

Uoug Powell, the professar, sees 1t more m

= shbxties backpacking wasa
real cult affair. My students came to class in

& | 1
OO IR TP TINS, 111

I'n enjoy the Sierra in style
fruests pay os much a= $745 for
i week at the Muoir Troaill Ranch
Chrniedd by Adeline Smith, here
in her office with pronddaugh-

rer Hilary, the ranch is part of
the ondy private tract along the
tratl. Hilkers can cache their
foad at the ranch fora fee
In 1897 the first owner
clatmed meadowlond arooand
several natonral hot springs
Mwao, stylishly enclosed, are
used by ranch guests and staff
Lile Mlichele [Naney. Another,
reclnimed in 15924 by the
federal povernment, is a
cheerful mudhole where hikers

ol for frie.

: §oo R F i
i i Wi
I.||'I _||||' | i -..|I|I"I - i Eritl i e






On a knife-edge nearly 2,000 feet high, surefooted horses and mucles eross Grlen

Pass. with the author's wife, Baorbaro, in the lead, Cratfitters face formidable Poark



sorviee restrichions,. Drrasing of hoofed stocke 1= prohibifed of some camping areas;

at others, pack animals are permitted but horses with riders are not



lug-soled hoots, dressed Lo climb mountains
and] save the world from bhecoming overcivi-
lized. That was the in thing to do. That kind of
kid is Tess common these days."

MET TWO VETERANS of the 19605 carrying

65-pound packs in Le Conte Canyon.

Steve McMillan and John Zalabak were

making a 20th-anniversary repeat hike of
the Muir Trail. “It wems just the same,”
Steve said. “If anything, there isless trash and
fewer people now."

The next day, however, I had an experience
that couldn't have happened in the old days.
Diavid Wilson and | took off before dawn to
climb a new route up the 3,000-foot east face of
Langille Peak. Our plan was then to traverss
the canvon rim and meet our packirain &nd
three other hikers at Sapphire Lake, 11 miles
awnyv, We arrived dead tired in the evening
without down jackets or sleeping bags. The
packer and his string of mules weren't there,
and neither were our friends.

We continued on to Evolution Lake. Still no
packtrain, After |7 long miles we {ound them
in the bottom of a deep canvon just as darkness
was falling, but one hiker was still missing —a
doctor on his first cautious outing after major
hip surgery. He spent the night out, after hik-
ing 22 miles without finding camp.

“What happencd to our plan?"™ 1 asked
Steve Stewart, our packer, who like all his
breed rides a horse to lead his string of mules.

“A park ranger on the trail zaid we couldn't
camp with stock at Sapphire,” Steve ex-
plained, “so we went on to Evolution. A sign
there spid we couldn't camp and graze unless
we were a walking mule party. In other worils,
hikers who walk with mules carrving their
genr are OK, but not if their mules are led by a
packer riding a horse. I don't think the mead-
ow knows the difference between being grazed
by an animal that carries o pack or one that
carries a packer, but that's the rule there, so
we kept on moving to the first legal site. Tt
seems like the Park Service has done every-
thing but stop packers directly.”

After a second incident T talked to Alden
MNash, backcountry ranger for Sequoia and
Kings Canyon National Parks. " Your packer
should have read the regulntions we sent him
with his permit,” he responded.

"“He says they weren't included, and when |
asked him to check by phone that all our
proposed campsites were OK for packers and
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animals, no one at park beadquarters could
give him the information.”

“Well, here's a copy. The regulations
haven't chaphged in two yvears;” MNash said,
handing me a typewritten sheet.

“Thanks,” 1 said, as | scanned both sides,
“but where does it say anything about Sap-
phire Lake or a 17-mile stretch of trail being
clozed to grazmg by packtrains with saddle
horses?"

MNach searched long and hard for words that
weren t there.

“Why does the park discriminate againsi
packers and horseback riders?" | asked.

“Minimum impact on the wilderness is our
goal. Stock use affects the land more than hik-
er use, so we limit grazing in certain areps.”

“Packers helped build this trall,” 1 coun-
tered. " Don't they have aright to continue the
tradition of the Cld West on public land#"

“1"ve heard that argument many times, and
it doesn't hold up, " Nash replied. "As a hiker
once told me, ‘Slavery was once traditional,
bt if slaves had built the Muir Trail, we
would not continue that tradition today " "

Ronald Reagan rode a horse onto the Muir
Trail as governor of California in 1972 to
announce his administration’s opposition o o
proposed trans-Sierre highway, Owver break-
fast one morning a disgruntled packer remind-
ed me, "Do vou think Ronnie would have
done that if be had to backpack? The rangers
who want to kick us out forget that wilderness
doesn't exist in a vacuum. The political side of
wilderness is just as frogile as the land. Not
every American wants wilderness. A lot of
penple think their tax dollars are keeping these
lands pristine so that a rugged few get to have
free vacations,

“We packers are the safety valve. We gunr-
antee access for evervone. Last week [ took a
man recovering from & stroke onto the trail.
He fell off his horse a couple of times, but he
loved the trip. ['ve taken blind groups, fam-
ilies with little Kids, people in their 80s, and
people who simply choose to be around mules
rather than try to be one themszelves. Access
for the dizabled is law n the city and in many
parts of national parks. To kick us out of here
is to risk the whaole concept of wilderness as we
know it today."”

Steve Roper, author of The Climber s Guide
ter the High Sterra, sums up his view eloguent-
bv: “The Sierra is eminently suited for walk-
ing, and except in very special circumstances,

National Geographic, April 1056



Like a geologic soccer ball, distorted by the author's wide-angle lens, volcanic
enlumns as high as 60 feet intrigue a hiker at Devils Postpile National Momument
Nearly 100,000 years ago basalt poured from a vent in this valley and cooled to form
polygonal columna. Glaciers later sheared off the tops ond polished the surfoce

it wouitld seem indefensible to nide a horse o
et o mule tnke one's belongings into & semi
Perhaps the day will come
when i mussive campaign will phase out pack
trins once and for adl.”
IIp".l'l g5 |L|_|'r l mel with

v Nanonal Forest and Dudley Bobert<on, o

pristine world

Ernte DelGrall of

B

former packes
for sterra National Forest, When | brought up

el present recreabion officet

my problems traveling with stock, Robertson
i, "In the Sterra Nattonal Forest we do
things differently from national parks. I like to
think we have better communication with ou
nnckers, but we're also guilty of not consider

mg the daily mtervals between camps that
Viuir Trail parties need to maintam when we
close meadows to prevent overgrazing. Lhd

yvou have anyv problems in my arear”
Ao ] answered. ot tell me more aboud
When 1 walk the

countrvsile appears just as wild in & national

Lhiose diflerenices tEdl,

forest wilderness as when [ ¢ross into a nation-
U park wilderness, but behind the scenes you
seem to be quite diffecent.”

“That's DeCrraf “Parks
are under the Department of the Interior, and
we re under the Department of Apricultoore

Park rangers bt we

have sole jurisdiction

Ailong the fHaiph, Wild Srerr

aon t manare the wildbiie—state fish
gnme wardens .. Huntine

anid. guns are banned in |'r:1||-.- bigt ol

SEILM

||_|||_'-|

el
in forests."”

Come to think of it ‘1 dird
wildlife come right into camp several

| imterjected
FFAY
times in the parks but never in the forests.

“1I'm not surpnsed,” DeGraff contineed
“and you probably saw more rangers ther
too, Park rangers are more enforcement or
entiedd, We put o prionty on triul maintenance
and site restoration. Every wilderness ranger
= issued a"walkimg stick" —it"'sealled ashovel
We don't keep every side tral]l in shape for

stock use. but we work them enouch (o keen
them walkable and to prevent erosion,”
Robertson added, “"The parks use hired

tradl crews for major work, but the Forest Ser-
vice has an ‘adopt-a-traal’ policy. We've gol
such as Cutward Bound
Flentage Trals Fund
malntaining segments of the Mutr T radl
“Where we aften differ s on fire policy. U
until 1986 we automatically put out every fire

MANY privale groups

sierra Club. and thi

on our land, and parks sometimes let nanturad

fites burn o thetrs, Now we ook 4t each fire

andl dend with it on a case by case basis, takine

[11 L IE intensity, locatyon weather

40



conditions, availability of manpower, and
other variahles into consideration.”™*

“And then there're helicopters,” Robert-
son continued. “We use them only for emer-
gencies. The parles often use them for routine
tazks such as moving crews doing trail work."”

"“That's & fur-reaching difference,” 1 com-
mented, *1 know that backcountry rangers
along the Muir Trail in Sequota and Kings
Canyon Parks are sometimes flown in and out
with their gear, but there's a temptation to use
choppers to deal with wildlife too, Do vou ever
use them to relocate ‘problem’ bears in or out
af the wilderness?"”

“Nope,”" Robertson answered, “but 1
wouldn't be surprised if some of the bears that
destroy food and packs and people’s dreams
along my part of the trail started their caretrs
in car campgrounds in the nationnl parks.”

Bill Tweed of Sequoia and Kings Canyon
MNationnl Porks confirmed Robertson’s suspi-
cions, Over the past two decades, several park
bears have become frequent fliers; courtesy of
the National Park Service. A few have re-
ceived one-way tHckets to the Muir Trail. On
June 27, 1987, s mother bear with thres cubs
was flown into Goddard Canyvon. “'We moved
the bear against our better judgment.” Tweed
explained, "because we hated to destroy this
heautiful wild animal that had become cor-
rupted by campers and their easily obtained
food. We hopred that the cubs might grow up
wild, and we took a chance with them." Un-
fortunately, the bear family oon wandered
into Sierra National Forest, and the mother
was killed.

“We have largely discontimted bear reloca-
tions,” Tweed indicated, “ because bears sel-
dom stay put. During the past decade we've
come to the conclusion that relocation (= an
ineffective long-term management solution
for mast problem bears.”

Another kind of aerial relocationishavinga
far more positive result. Only about 300 rare
California bighorn sheep survive in the High
Sierra, Many of the animals summer near the
Muir Trail in Kings Canyon National Park
and winter in Inye National Forest. On a
sunny morning in March, 1 joined a group of
biologists and veterinarians from the Califor-
nia Department of Fich and Game, the Forest
Service, and the Park Service, who had come
together to capture bigharn for relocation to

*hee Y Yellowstone: The Fires of 1988, hy Dawvid
Jeffery, in the Februnry 1989 magazine
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the Yosemite region, where diseases spread by
domestic sheep had killed most of the wild
specieseven before John Muir arrived in 1868,

We set up nets on a steep hillside and wait-
ed. Soon a helicopter appeared barely above
the ground with a charging herd of bighorn in
front of it. Eleven animals were caught in the
nets and transplanted to a canyon with good
winter range just east of Yosemite, where they
joined 22 other bighorn, animals tronsplanted
two vears carlier and their offspring. As the
herd grows and expands iis range, Yosemite
visitors may once agnin see bighorn standing
tall agninst the sky.

¥ FONDEST MEMORY of the Muir Trail

i= an experience 1 thought was no

longer possible in today’s Califor-

nin. Back in 1918, along the upper

Fish Creek region a mile above the present

Muir Trail, 1 well-known Sierra historian

named Francis Farqubar saw a " particularly

beautiful peak that towers above the hesd of
the cafion like another Matterhom.”

In un article, he propased the name Piscator
Peak, meaning “fisherman's peak,” because
of its position nbove Fish Creek. Although sev-
erit]l other of Farquhar's place-names are in
current use, maps show this peak as unnamed.
Unaware of Farquhar's article, 1 spotted the
sheer, 900-foot north face of the peak on my
winter ki trip, noting it in my journal as a pos-
sible summer climb.

On an August day in 1988 threée friends
joined me to climb the steepest side of Piscator
Peak using ropes and hardware for safety. Al-
though [ expected the peak to have had count-
less ascents from other directions, 1 found no
indication of human presence at the summit.
As | gathered a simple pile of stones and placed
them on the top, I thought about my mother’s
party doing the same thing on the summil ol
The Hermuat six decades enrher

Theat a distinctive, 11, 343-fool mouniain in
Califorma remained unchimbed until 1988 is a
testimomal to the continuing wildness of the
John Muir Trail. 0

Time for reflection: At dawn a
hiker stands mirrored beneaih
twin titaons—NMount Ritrter ot
left, first climbed by Muwir, and
Banner Pealk. The Sierra, Muir
procloimed, should be coalled

“the Range of Light.”

Nalional Geogroplic, April 1058






Mirrored in a street slick
with rain, a hired coach
stands topsy-turyy before
the Church of San Pedro
Claver in the romantic
colonial quarter of this
historic Colombian city.
A key port of the Spanish
Main from the 16th to the
18th centuries, Cartagena
proudly preserves the
grand structures of that

bygone era.

By BART McDOWELL smaon assistant sorror
Photographs by O. LOUIS MAZZATENTA

SENICTR ASSISTANT EDITOR

ITH WISDOM and hospitality, a former
President of Colombia urged his official
visitors to see the antique city of Cartage-
na de noche y en coche—a rhyme in Spanish,

"by night and by coach.™

Romantic notion, and more: This fortress city on
the Canibbean is a world heritage site, as designated
by UNESCO. Like an aging beauty, Cartagena best
recaptures her voluptuous past in the dim light of
candles and coach lamps, To the cadence of horse

hoofs, on streets so narrow

that balconies almost

collide, visitors see baroque

facades and castellated bas-

tions . . . a shadowy, lived-in

museum with street life and
s laughter and the gossip

of history.

And what history. As a
guardian of Spanish sea-lanes
for Peruvian silver and

gold, Cartagena became the most important

port in the New World, a storehouse for provi-
sions and treasure and a fatal temptation for
plunderers.

Now, by day, new parts of the city sprawl wide.
Sunbathers, basted with lotions, carpet the beach.
Vendors sell raspados—shaved ice with syrup—sea-
shell jewelry, and garlands of fishy iguana eggs.
Colombians from Bogotd—cachacos to the local
folk —come here **so they can stroll the streets in safe-
ty,"” a young policeman says proudly. “Here people
make love, not crime.” So growing Cartagena bus-
tles, newly noisy with half a million people.

Some 70,000 still live within the old battlements.
And each afternoon they await "“that hour of mystern-
ous flourishing,” as poet Guillermo Valencia called
it. Like an unlucky ship, the sun slips abruptly into
the sea. A strong, steady breeze blows in, rattling
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n the cool of the
evening, cus-
tomers gather at
a streetside café
favored by artists
and intellectuals.
Blistering afternoon tem-
peratures keep many
people indoors following
almuerzo, the main meal
of the day. But once the
sun has set, breezes refresh
the city, and the streets fill
with pedestrians. Friends
talk over tall iced drinks.
Lovers look for a quiet cor-
ner. Dancers step to
Colombian folk tunes
ailled cambias. And, dur-
ing the annual Caribbean
music festival in March,
feet tap to spicy salsas,
merengues, calypsos, and L

reggaes. f e
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First lvint of dawn finds a
fritanguera, or food ven-
dor, stoking the fire of her
grill, Across the lagoon
looms the fort of San
Felipe de Barajas, monu-
ment to the might of the
empire that directed Car-
tagena’s destiny for near-
ly three centuries.
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almond leaves, whipping up whitecaps. Winds that
once filled the sails of galleons now deliver the city a
daily second wind.

Shoeshine boys near the old clock gate fold up their
kits. Codgers sit on park benches donated by politi-
cians; stencils promise “deeds not words.” The buy-
ers of lottery tickets visit their bookies at El Perro to
collect winnmings or consolation.

On the Screet of the Consulado, I visit a man
described as a curer, a sorcerer, or, as he prefers,

a “'spiritual counsel.” His copra-scented office is
crowded with jars and one human skull. For some 40
years Jestis Meza has fashioned amulets and come to
know his neighbors in a special way: “Other towns

National Geographic, April 1980



have more culture. But people here have the insting
for happiness.™

And an instinct for history. A disparate crowd of
men—courtly, phlegmatic, young, old—meet as
members of the Society of Public Improvements.
They are preservationists and historians, here to take
refreshments, plan city projects, and quarrel politely.
The dean is clearly Don Donaldo Bossa Herazo, a
white-clad, white-haired octogenarian, big asa
Buddha. He speaks about fortifications and dates:
“Remember what Arnold Toynbee said when he saw
our walls: ‘South America does not speak English
because of this!’ ™

One member mentions “‘the matter of flowers

Cortagena Nights
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on balconies.” Purists feel that a fortress city should
be “more like a barracks.” Others sigh, sneer, roll
their eyes.

Everyone agrees on one point—six years ago a
Jacob's ladder of telephone and power lines was final-
ly buried beneath the streets, “like dentists’ work.”™
Now the old city has become a favorite location for
mOtion-picture companies.

Indeed, here the dimming past seems cinematic.
“Francis Drake stayed
in this house. They
called him sir, but
he was a commeon
pirate,” Don Donaldo
tells me. He scomns

the privateer who in
1586 took the city and

held it for hand-
SOME ransom.

Pirate. Local folk
use the word to refer
to all acquisitive
invaders, including
Commodore Charles
Wager, who brought
his squadron of four
British ships in 1708 to
stalk a Spanish treasure convoy. In a wild sea
battle fought by dark of night, Wager's guns hit
the great Spanish galleon San Jos¢. The powder
magazine apparently exploded, and the ship sank, as
one witness said, *in the short time it takes to pray a
credo.” The human loss was calamitous: *‘no more
Men saved . . . than 17 out of 7 or 800," according to
the official London Gazette, or, as others counted, 11
out of 600.

REASURE was another matter: perhaps
five million gold pesos, seven million sil-
ver, and the private wealth and jewelry of
passengers. The modern value could be three
billion dollars.
And where is the treasure now? Maybe 30 miles
outside the Cartagena harbor at a depth of 750 feet.

Cartagena Nights

Imposing portal of the
Palace of the Inquisition
dwarfs historian Donaldo
Bossa Herazo (facing
page). The building—

"s best example
of colonial barogue archi-
tecture — housed a tribu-
nal with power over most
of Spain’s Caribbean pos-
sessions. Nearby, a vendor
sells snacks by r}u origi-
nal city wall outside the
Church of San Pedro
Claver.
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1ieh fort 1n 1556

".;." Piragent-duy building a1 lessed with a
~Haptle superb har-
TN Cartagena Bocagrande ' bor, Carfa-

Bay Closed by - fhar im 18401 gena .b-fmml.'-' el

by underwates strafegic sirong-

_ . hold and center of

Bocagrands trade in Spain’s New
e World empire. Founded in
| 45 1533, it provisioned the

P Sy ships that collected the con-
hasrivor i 15 | tinent's wealth and distrib-

% (= Enalich dafudt Tpancal sd hive ¢4 uted goods from the mother
S T ey country to the colonies,

Farr Pearn ||II-'ur EN d; B Iili-;.-.r..l Ry |..| i Mﬂﬂ}l’ tried to take this

hehedril prize. Francis Drake suc-

Sartagena ceeded most dramatically

in 1586, holding the city

for ransom. On a Spanish
map drawn five years later

L5

REASURE Fortified City Repels (right), his troops advanced
Havana o Invasion, 1741 Gsk Dok 4 ‘fﬂw U Ao

s S dhs e e T grande peninsula, where

S g hotels and condominiums

L Comberd el B now rise (above, at top).

Portabelo o Bombe With Drake’s departure,
PACIFIC ¥ Jl - dabarad work began on a system of

FauATOR Sy — S forts and reinforced walls.

OCEAN By the time British

Adm. Edward Vernon
attacked in 1741, silt had
blocked Bocagrande, the

Peace permiiting, galleons from Spain
called at Cartagena on their way fo

and from Portobelo, where they picked
Hp Jﬂgﬂ from Peru, jifs
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bay's wider mouth, forcing  named—withdrew after 56
him to enter the Bocachica  days of fighting; a medal
passage (facing page, at minted in England inaccu-
right). Vernon—for whom rately pictures the surren-
George Washington’s der of Spanish commander
home, Mount Vernon, was  Blas de Lezo (right).




An arrowhead aimed at the But exactly where? Landmarks have changed, but the

Caribbean, the bastion of treasure indeed exists, unfound . . . somewhere in
ﬁ‘ﬁ*f:*“"’mﬁ" s The gold can be precisely found only in
m!““lthm "mh"'!'ﬂmdrd legend and literature. A 12-year-old
discovered gold cacigue diver named Buclides reports having
and jaguar from the pre- seen “‘many old sailing ships lying
Columbian Sinii culture, among the coral reefs . . . in such good
Seven miles of stone walls,

60 feet thick in spots, still
encircle a hundred-block

space and time. , » " The boy has iden-
ares of ihe okl city: pe = ooy

—

tified the San _Jos¢ by gold letters
on the poop and has seen “the body of
the commander, dressed for battle and

504 National Geographic, April 1989



floating sideways. . . .” Thus the flood-tide imagina-
tion of Nobel laureate Gabriel Garcia
in his novel Love in the Time of Cholera. Garcia

Mirquez worked as a news reporter heredur- g
ing the late 1940s. What better place for learn-

ing the arts of magical realism?
IGHT CLASSES are now e
dispersing, and six stu- 2
dents take over a palm- ﬂ

Bolivar; one has a guitar, but their
song dissolves in laughter. A quieter group, two old
women and a dutiful young man, walk toward the

Caoriagena Nighis
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The soft notes of a Spanish
guitar create a mellow mood
at Paco’s, a bar popular
with towrists and locals
alike. Owutside the empty
Convent of Santa Clara
young parents share a light
moment (facing page). Pro-
jected renovation will make
this 17th-century building
into a hotel, returning it to
the mainstream of a com-
munity that throbs with life
among cherished reminders

of its past.

N ot \N g

Church of San Pedro Claver. The bones and tooth-
less skull of the saint himself lie below the altar, gro-
tesquely benign. When Cartagena had the largest
Caribbean slave market, Father Claver styled himself
“slave of the slaves,” caring for the sick, baptizing
blacks by the tens of thousands.

Mear the church, impious couples stroll toward the
city walls, brightly lit with amber floodlights on the
outside but shadowed within for amorous privacy.
Lovers call the wall's
niches stone beds.

On the waterfront,
barges and coastal
sailboats are tied
up with cargoes of
bananas and hard-
woods. Sailors prowl
ashore, some on Half-
moon Street with bar
girls from the Hotel
Tropicana. Policemen
patrol the middle-
class barrio of San
Diego, where families
have pulled their
rocking chairs onto
the sidewalk, the bet-
ter to visit; their youngsters play games of fapita with
bottle caps.

A roar goes up from the old bullting, tomight used
for boxing. In the fancier restaurants late diners are
finishing their locally famous coconut desserts. Resi-
dents are winding down, turming off television sets,
putting youngsters to bed.

Soon the garbage trucks will begin their rounds,
and sailors will head for their freighters to catch an
early tide, Taxi drivers have begun to wash their cars,
and newsboys deliver the morning El Universal. Fish-
ermen at La Boquilla are hauling in their catch, and
bright-painted chiva buses bring maids and kiosk
keepers to the Bazurto market.

The dark sky turns pale as milk, then red, and, as it
has for four and a half centuries, another day begins
for Cartagena. O

M N

d
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Tbe Common Loon
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M OLTING WING FEATHERS H|'1'.|'
the adult lbon o somewhat scraffy
appearance in winter but are a
healthy sign of the hird's upcon-
ing sprong mugration noethward
Phis particelar loon, Howewver,
was wtilf maltme heavtly in
March., Extremely sick, ©f was
found by a stroller at Crescent
Beach on Florida's Atlantic coast
Barely able to dive—let alone
fly—it soon died, possibly the
victim of a mysterious ailment
previopsly obssreed among {oons
on the state’s Gulf coast. Some
sciohiists speculaote that mer
cuny poisoning may be to blame

stnce high levels of the metal
have been found in most of the
affiicted bards

]
T
I‘—I

AST SUMMER IN MINNESOTA 1 was staving with a {riend
mear St Poaul. From her deck on a hot July night we could see
the lights of the Twimn Cities, a busy metropolitan area
with moare than two milhon residents. At three o'clock 1n
the morning something alerted me, and I shot up in
bed and listened. Nothing. 1 lay down again, certain

| had bwen dreaming

The sound began .'3|._T:Ii.h- and I knew | was awake. A pat ol loons
were duetting. Over and over they cried theéir antiphonal calls

Three loon [HLITS had territories on nearby lakes. Anvone of them
could have awakeéned me during the night. Were they 1elling the
world they owned a laker Chr were they calling for helpr

Few areas talte better care of their loons than Minnesota, which
has even named them the official state bird. Yet my 20 yvears of
study of the beautiful common loon leads me to conclude that they
are bards in dire distress

Loons by the thousands patrolled lakes in the northern tier of
stales when the first BEuropean settlers reached those shores. Today
they no longer regularly breed as far south as Pennsylvania, Ohio,
Indiana, Hinois, lows, or northern Calitornia. And of the 14 states
where loons persist, it often 1s as mere handfuls: 20 breedmg acults

in Massachuselts, 28 in Vermont, 302 (and happily increasing) in
MW H:!rhir'-'.ll.ih:. 114 in New Yorlk. 2 in Idaho, 8 in Washington
Of the lower 48 states, only Minnessta has loons in abundance —
10,000 loons for the “land of 10,000 Inkes." Today most loons sur-
vive in Conadn and Alaska, where perhaps half a million summer,
Gunners were the first to nssail the reclusive birds, approaching
by boat to shoot them for target practice before they dove or wan
tonly shooting them along
(lvwavs as they migrated.
More recently other prob
Chur
[ondness for Inkes as recre-
ational retreats has led us

lemis hove besel them

to encroach on their habi
tat. More insidiously, sub-
the but lethal pollutants
threaten the hirds" health
and reproduction,

Chur invasion of loon habi-
tat bns been unintentional
but relentless. Ower the dec
ades vacation cottages and
marinias have encircled loon
walers like nooses, evicting
L om-

mercinl trap nets take their
1oll of the fish-chasing birds; each vear more than 300 loons perish
bw drowning in the Great Lakes during spring migration

Man-made reservoirs have expanded loon habitat, but at acoest
Where flood control and power needs take priority over wildlife,
fluctuating water levels inundate nests In come years and leave
them stranded high and dry in others. A four-year study of this peril
has been funded by William Bantz and F. Michael Tucker of the
Mercer Companies, whose new hydroelectric plant is on Stillwater

the lakeshore nesters

Nationgd Geopraphic, April 1959
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LURED TO THE SHORE primarily
for mating and nesting, loons
spend most of their fime on waler
Lhuring a quiet cowrtship in which
a suitoble nest site s carefully

selected. they clamber awiwardly
ontn land to copulate {above)
After mating, the fomale rests for
i few minutes before refoining her
mate in the water. Within o few
days s will lay her clutch
usually a pair of eges

Uindeterred by o late spring
snowfall, an adult [oon in Wyo-
ming (facing poge) conscientious-
[y tncubates its clutch, In the
far northern parts of their range,
[oohs often must begin mating
and nesting before the snow has
mielted, in order for the chichs to
miciure enough to be able to fly
away af migration time

514

Barr reported that loons with heavy concentrations of mercury de-
fended their territories less vigorously, nested less (requently, and
deserted their nests more often than other loons.

T QUARBIN RESERVOIR in the hills of central Massachu-

zetts, loons breed agam after abandoning the state for

nearly a century. But the site of their comeback con-

trasts sharply with the pristine waters they once fre-

quented; today acid precipitation joins mercury

and other contaminants to plague all wildlife in the nearly 40

square-mile lnke: Thesituation may have been set m motion asear-

lv as 1946, when the reservoir was flooded
to provide drinking water for Boston

Several towns were razed, and their re-
mains—including the debris of woolen
mills, carriage and paint shops, tanneries,
and a silver-plating business—were én-
gulfed. With the action of water and bacte-
riz on the chemicals and metals of those
commercial operations, many scientists
suspect, dangerous potions began to brew

From above, meanwhile, acid precip
tation pelted the water surface, mleasing
its burden of windbome sulfates, most of
which had begun as sulfur dioxide emis-
sions from power plants in the Midwest

By the early 1980s scientists noted that Quabbin lake trout repro-
duction had declined, fewer stocked rainbows were surviving from
year to vear, and smelt in adjacent spawning streams were repro-
ducing at lower rates, These problems are consistent with the in-
creasing acidification of Quabbin as recorded for the past 40 years
v the Massachusetts Division of Fisheries and Wildlife

swedish studies tn 1969 first linked the deadly handiwork of acid
precipitation with heavy metal pollutants, Rainborne metals
readily dissolve m acidified waters, prompting the rapid release of
metallic jons that convert into forms toxic to hving organisms. Al-
though ail the evidence isnot in, there is reason to suspect that a sad
and complex cycle 15 under way,

Loons will continue to come and nest at Quabbin every summiér;
that is the way of loons. They will contmnue to preen and Bathe in
Quabbin waters and eat contaminated fish. I fear that the loons of
Quabbin and of northern Ontario, and perhaps loons throughout
their range —like the mercury-afflicted Mad Hatter of Alice’s Ad-
vertures in Wonderland —are having their nerveous systems literal-
Iy eroded. The compound interferes with neurotransmitter release,
thereby short-circulting brain functions involving coordination
and vision. The result, T believe, is that the loons™ abality to catch
fish deteriorates, along with their ability to rear two-chick broods.

At my study site in New York State T have seen second-hatched
“loonlings" die of starvation; it 15 pathetic to watch. The smaller
chick moves farther and farther from the family group, is not fed,
and finallv disappears, One dead seven-weeck-old bird weighed
just 12 ounces; it should have weighed five pounds or mare

A corollary to the Quabbin story plays oul each winter on the
Csulf coast of Florida. Laurence Alexander, while a field worker

National Geogroplac, April 1959



with the Nuture Conservancy, found a dead loon on the beach of
Dog Istand in the winter of 1983, Soon he found more, and the total
cventually chmbed to about 7,500, Tests in federal laboratories
showed that mast of the loons carned high mercury concentrations
in their tissyes, but scientists declined 1o name mercury as the
definitive cause of death

Alexander has continued to monitor the Gulf coast loons, finding
thousands of dead ndults each vear. Almost invariably the emacint-
ed bodies suggested starved binds that could not feed proper

Cin the waters off Cedar Key he showed mie listless loons mak-
ing dives that lasted only three to five seconds, brief ndeed
compared with the 40-second
plunges of healthy birds. These
weakened loons would be tomor-
FOW' S vIcHims

||.L|1||||"|]'-||1'r| in thesr gquest for
Wwimming prey, Alexander’'s loons
WETe atlempting Lo ciihsist on
tlow-moving crabs. But crabs af-
fore little nourtshment for the on-
erpy and time expended on their
capture. This s especiallv costly in
e winter, when loons need extra
resources after the long flight from
the breeding grounds, for molting,
and to endure frequent storms. In
it is halved oreven
quartered, maolt i85 delaved, and

dtepd thetr wellr

Lhousancls oie

AL human encroachment neéar
nesting sites threatens the birds
reproductive success, loon lovers
are joining forces to assist. | went
o WNew Hampshire to observe a
hand of wolunteers sometimes
known as the Loon Rangers,

* Loon patrof calling Loon Pres
ervation Committee. Come in,
please,”  rmadioed  Jane  Irwin,
tinned, determined, and con
cerned about New Hampshire's
oon population, As she has done
for the past 12 wvears, Jane was
cruising the waters of Lake Winni-
pesaukee to check nesting loons

she had just found a bird swim-
-"Ili]lj_',i |||_—.-.- i -':'||||"-." .'.Ill'l. FAlIsThE I'Jl‘r
tbinoculars, found its mate nearby
on o pew nest. It was the exact spot where committee volunteers
had cleared excessive brush and replaced it with piles of nesting
material. Excited by the suceess, Jane was now sending a request to
bialogist Penny Porath for help in roping off the nest site.

Penny soon pulled up in her Boston Whaler, its bow filled with
signeé saying LOON SANCTUARY/EEEP OUT. 3he placed three of the
Hgns around the Biny 15land with i1ts new loon residents.

Vhe Commion Loon Cries for Help

i
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& PEED. DMVING Thirpiegh Hie walel
in pursuit of a suspected rival
this irate [oon gouged a half-inch
hale in the abdomen of a-woodden
decoy belonging to the photogra
pher, Highly territorial, loons
behirve aggressively when threat
erted arad have been known to il
intruders. The adults have few
naturgl predators; dn eagie o
CELE somoiimes miiacks o SICik
hird. Chicks are preyed on by gllls
or [arge Nigh such as the northerm
pike. Most vulnerable are the loon
exps: Their predators mclude ray
ens, crows, gulls, raccoons, et
skunky. Loons themselhnos foed
montly on sl fish; during the
breeding season yellow perch (s
therr primary [ood throughoul
misch of thetr range

"'enny monitors the behavior of Lake Winnipesaukee's loons,
while Jane organizes volunteers for two-hour shiftsevery weekend
o puard loon nests or chicks., These efforts have paid off. New
Hampshire's loon population rose from 271 n 1976 to 472 m 1988,

Ciher volunteers can be found in many parts of the United States
and Canadn, Une of the newest and most dedicnted groups is
the Loon Lake Loon Association in Washington State. Founded in
1985 by concernéd residents, this organigabion sponsors an annul
Loonsday walk, sells loon sweatshirts, makes and launches artifi-
cigl islands tor nesting, and hopes thit loons will some l.-1:'.' returmn to
nest on Loon Lake. But though at lenst four pairs summer in Wash-
inglon, leons have vet o return to their namesake lake

Mowhere 15 there more enthusipgsm for loons than in Minnesota.
Shops offer loon T-shirts, loon carvings; loon thermometers, loon
refrigerator magnets. loon wind chimes, loon mobiles, loon
coffee mugs, loon posters, loon-calling contests, loon balloons—
nnd soon there will even be a loon chopping center. A mall that wall

Nationnl Geogpropdie, Apyil 1080



take up an entire block in downtown Minneapaolis will, when com-
plete, be christened Gaviidae Common, honoring the scientifis
iamily name for loons.

MOAITNLY AND AWEKWARD on turd, loons are marvel.
ously built for the waler, With relatively small
wings, they seem like feathered zeals underwater,
where they twist, turn, and pivol {aster than most
fish, their chief prev. Their powerful legs are com-
pletely enclosed within the body; only ankles and feet protrude

Heavy bones, not honeveombed with air sacs as most bird bones
are, [urther equip them to be agile divers and strong underwater
SWITmrs

Loons rely on superb eves to locate their food and pursue it un-
derwater, Prowling for fish, a loon slightly submerges its head and
slowly turns it from side to side to look deep into the water in a
unigque behavior termed peering.

e Common Loon Cries for Help




Range of the
COMON Loon

The world’s population of haif d
ridllion common [Dons ranges
From the North American Arctic
to the Gulf of Mexica. After win-
tering in coastal waters, loons
migrate (o northern breeding
grounds in April; they are thought
to follow the fall migration routes
showr in red—in reverse. The
birds ne longer reguiarly breed
ax for zonethy a8 Pennsylvami,
Ohio, Indiana, [thnots, Towa,
or northern Californua. Lake
acidification has resulted o fewer
fish, the loon's principal food.
More insidiously, it ticreades the
rizte ot which mercury n ponds (5
transformed to a toxic form; the
poisonous methylmercury enters
the food chain and 15 eventually
ingested by the loon. It attachs the
bird s nervous system, hindering
its ahility to feed and reprodiuce

RARELY SEEN UPRIGHT, the [oon
must-periodically rawse itself to
furn iis eZes witkle incubafing
them, Devoted parernts, both male
and femdale lopne share INcudation
futies for some 28 days before the
chicks harche Oecasionally loons
will doggediv—and indefimitely—
attempt to hatch a foreten object,
such as a seashell

'_:!'Inll'h.f.'.' FIMCR

o an ege-

518

S ALTA

S

ol |

{

i

oy .'

.
N

P ey e L

iy n

y CANADA

EREENLAND
IDENMARK) ICELAND

AlPosrg R comrmiman Moy fresd-
ing i fcaiand and reeniand
proabaily witider off the coast of
= Eurmppe, their migrtion focites
Mve naf yed baan gafarminad.
'|.'I

-

SAGN

g ¥
Island

MEXICO

Hiatoncal recmrgs are lacking
fiar theé camumiai fdin'' Morimer
saethern fmit Befveen fowa

A Talfhorla

(] 50 ki

L =B
L CAFETIIE A AT fT TR

IEREE WA PR, EAEL Y EwETiines

HibdlarsH Bln FhET

FRORLA L s B e Pl LLEL . o8
s CEEE B HIEFTIN

Mk P ETFTIE - BLUE FLETIE

EEHLE i HIZTIT{I§ OETE
FEITTSEND BF OO & WS ETTE

Sroa F3AT Inaxpiicanly inrgs
nismbers of desd aad Sying
GO PAvE Daen faupn &g

Florda's Guil cossd,

| SLIMIMSar renge
PTG ELFTATIE FEnde
sOUtreem g

B Wirdar rangs

—ip Fail ragration rouie
Hold bype indicinn

SLR|E OF [HTPARCH Wi
HOOM-ITEA HIDTING Grogram
Arpas suscHDiTia 10

acsdificason

Wa

R

National Geographic, April 1980



swift and powerful fliers, loons have been clocked at more than
75 miles an hour during migration to and from wintering grounds
nlong the Atlantic coast. About two feet long, with & wingspan
measuring as much as five feet, the 8-to-14-pound birds show g cru-
ciiorm shape when theyv fiv with necks outstretched.

HE BREEDING SEASON for loons begins in April

Courtship s quiet as pairs swim side by side on their
lakes, nod their heads periodically, slip underwater
for brief dives, and finally climb onto shore to mate
Here the birds

and build a nest at the lake's edge
have quick access to the water. Some
pairs have a favorite place where they
mate and eventually nest; others mate st
several locations and finally choose an
altogether different spot to nest
Pair members share the nearly {our-
Witk

incubation of two dark olive
brown eggs. As soon as the chicks' black
cown 18 dry and tluthy, parents lure the
loonlings into the water and force them
to swim close by, part of the IIIliZII'i]I|II':U
process, Thi= malden voyvage carries the
tamily as far as a quarter of a mile as the
adults seek a quiet, sheltered cove to
serve the family as a nursery

For two weeks after this test chicks are
permitted to ride parental backs, insu-
lated from chilly waters and secure from
underwater predators. The chicks de-
pend on their parents for food for nearty
three months before they perfect their
own Nshing skills

l'o stady adult-chick relationships,
Central Michigan University graduate
student Gary Dulin spent most of his
suminer days in a muskrat-house blind,
floating on one of the lakes on Beaver
Island in Lake Michipan. He discovered that éven tiny siblings
fought for dominance. But the first hatched always won, becoming
what I call &8 boss baby— the first fed and the inevitable survivor if
only one chick fledged.

Though loonsare waler birds, they are not true waterfowl, a sep
arate calegory that includes only ducks, geese, and swans, Numer-
ols differences in skeletons and musculature distinguish the two
Froups, among them the fact that loons, unlike waterfowl, cannot
the Cravii-
formes, and have no close relatives. In addition to North America

walk well on land., Loons represent an entire order

1|.:II? COMTOL IIIH||I ||':I|T':'r-!:l firer ) DCCURS 1IN "-Ili.'-ll.'l :Illrl'.ll‘l.‘r.':- L1l Il =
land and Greenland, four related species breed in more northern re-
gions of North America and Eurasia

Loons fascinated the early residents of North America and their
descendants. The Inuit, or Eskimas, still use loon skins for ormma
mental dress. Mang, the name of an Ojibwa clan of the western
CGireat Lakes, transiates as “loon™ but also indicates “brave” or

" I » 1 .'.. - R T a !
Tie Common Loon Cries for Help

STURVETING THE WDRLED through
dov-old eves, a newly hatched
ciich (rop} peeps hopefully for
food. A gecond “loonling™ hos
started o poke ¢ hole throtigh-1is
shell, using the egg tooth on irs
bill. Once each chick has hatched,
the whife ¢gg membrane and
pieces of eggshell are tidily corried
off by one of the adults (above)
and dropped into deep wiater
perhaps hecause they might at-
tract preédators to the nest. The
hicks will remain dependent on

their parents until they are three
rmuontha old
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“oroud.” Mang leeends say loons are special miessenoers of the
andds, endowed with magtcal powers

Indeed, in the early time when all was water, the (sreat Spirit of
the Chibwa asked if a creature would dive to the bottom and bring
hack mud — 50 there could be lnnd for animals to walk upon. T
olter, the beaver, and the muskrat dove, bul cach failed. The
Crrenl Spint appealed to the loon, who dove deeply and returned
with mud on his feet. The effort earned him the title Loon Wha
Wiade the World

Uine of my chiel interests has been loons’ remarkable ability to

it

vocalize. Calling primarily at might, when winds are gentle and

1
i
&
LS

LEFT HIGH AND DRY ot M7 TN -||I,:||||| ._|rri|_"~ 1-._-:.'_ I|||,':- i |_|r':'-l'-:|.r1:.. i with Four basie sounds: hoots
Raservoir mn Wyoming, this juve watls, tremaolas, and yvodels

ke 16 Just a few weers short of Hoots are short, single notes—contact calls thal the bros use u
Being able to fiy, {he reservoir is keep track ol one another when i groups. Long, plercing willks

drained tn mos] veoars T tFrigctlie

nauntingly strralar to waoll howls, are used 10 Summon a mate or Lo
Idaha potato fields some 15 miles

tell each other they wish 1o et together, Tremolos, which stgnal

aunay, Every yedr loons return : : .
: eeneral alarm or agitation as danger threatens nest or chicks, peal
here to mate; the majorcty of thet

T f0s a ||IJ| sALIE s 'I.I:'il|-ll-'|'..LI R b II.E]LL 1 -I.|I!J tl!!ll.r | J. L% i-!' Ll.-lllli'll.-
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AT e D LR so-Colled langh —the maniacal cry that probably gave birth to the
leasmd om a naarhy Lok expression U orazy asa lpon
A vodel 1s the male's territorial call, each individual's shghtly

different from another’s. | can easily identify an individual loon by

B’
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hiz vodde! and believe the birds themselves use them as name tapgs,
Hoth sequence and pitch of notes in a vodel have been recognized
as important in sending information. During studies in northern
maszskatchewan 1 broke a little more of the code of loon langung
There I plaved recordings of the vodels of other loons to 86 loon
patrs, Insome of the recordings the placement of accents or Stresses
within calls had been modified with the assistance of Andrea Prior
ol Cornell Umversity s Laboratory of Ornithology. The loons gave

different responses to the altered yodels, suggesting that amplitude

as well as sequence and pitch 15 important in encoding messages,

NE NOVEMBENR DAY in

1970 in Minneano

lis, a phone ca

came adyviding me

af a lpon in pertl on

Pughole La thye
narth. The loon had not departed,
mlthough the wis freczing
Lst, ¢ ler sald. Knowing the
bird had no chance of surviving

e, 200 mtles L

-'.||.:|__

I Cd

the winter, my hushand, Pat. and
L

and gn attempl 1o capture

| embarked on four-hour
rive-
the loon
On arrival we saw that the loon
had kept a small circle of water ice
free by continuous swimming. Chuar
chances of dayvtime capture were
slim, but that night we shined a
[ght in the hird ' s eves, a technigue

e latms fol

el ||.I-': l_|_-|-f Ly
banding. Pat caught the loon al-
most immedintels

Moowonder the voung gray bird
had not migrated. Feathers had
not aligned properly in her righi
wing, and she could not v, Dug
mg the long drive home in the dark
car, the loon did not make a sound
I named her Puglet, a variation of
her lake's name.

[his was the frst time ]
rought i loon home, and I was excited. The first mght 1 placed
i my closet, which was quuet and dark. 'The next day | moved her

?-'I'

A

hiad

—— -
el

to a water-filled bathtub, where 1 thought she might be happier
SETE |'IJ:.’.||": |l'.'.||-|'|| From the ‘|.|._ S UMM :‘Il'll seal-hike Lo |'J_||_- =;|- ThY --..'|l|_
[ Led to be let ot

Pat built a pool in the basement with g small isiand fazshioned
rom & wraught-iron table with a towel draped over it. Bait dealer
tor Puglet s
minnowsand, fortreats, suckers
skills sharp by foraging in her basement poal for live fish. When she
had caten every one, she would call with t

[y IS IS W |||_-|| !t'.l'f-' wint Lo |'_’.|:'_'.-'j|.’,1'*:|'|r|' [".".i! e IlT'I"'- TET AT |'|'.'I|

Larry Schuchard canm aid with thousands of fathead

All winter Puglet kept her lishing

1 two-note winl thal
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calling each other, parents use it to call chiocks i they are Separate
and Puglet used it to call us. During that winter more than one guest
was brought upright by waitls emanating from our basement

A creek ran through our backyard at the bottom of a hill. Until i
froce, we gave Puglet a daily opportunity to swim and dive [or lon
ger distanées than she could in the [our-by-eight-fool pool. 1
dressecd et ina bnght red dog harness, witii Der wings coming
through the openings made for the dog's front legs, With a long lead
attached toa kite reel and hooked to the harness, Puglet became my
IR R | |I.':L-||I

[ held tight as ] carmied her back to the house after each outing, for
[ quickly found out that she could oulpace me. Loons may not be
wdépt at walling, but they certninly can scoot [nst up & snowy hil

In the spring we returned to Pughole Lake and gently placect hes
at the shore. 1 knew the youngster would maolt her wing feathers
during the summer, and we hoped that this ttime the new ones

e, looked back

would come in stradght. She slipped into the la
once. And dove 1'.|'|.I' NEVED BfEW |'||'I TRl i
Rut when the night s calm and a loon lilts its long lament over

a nearby lake. our thoughts often retum to Puglel and the ¢y

wie heededd |:|




INTRODUCING
THE NEW PLYMOUTH ACCLAIM.
"A WORLDBEATER!
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TO HAVE FUEL-INJECTED POWER,

AVAILABLE ROOM FOR SIX,

OVER 50 STANDARD FEATURES

THE LONGEST POWERTRAIN PROTECTION IN ITS CLASS.
TO COMBINE THE BEST OF ALL WORLDS—

TAKES A WORLDBEATER.

PYMOUTH IR

SATISFY THE CUSTOMER
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Virrinia, Wade Toth poses a question Wie've been overwhelmed by the response,
Which European mountains extend from rrance cavs Mary Lee Elden, who has led the project in
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Crimacing with concentration, the student digs to e budle peography in their curricutum, Onde
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“Stecamboal’s
a-comin!

No other waords could wake ap o
sleepy river town faster, The arrival
of 0 steambont mesnt more than
fresh supplies. [t meant news from
the outside world, the stuff of
drenms!

Today, the steambonats are coming
again—on stamps at your local Post
Office. Just Ml sut and mail the
attached coupon, slong with $3.00
und we'll send you a strip of five

beautiful commemorative stamps,

plus a et of four Currier & Ives
steambont prints that capture the
glory of these uniguely American
hosts,

U8, Stamps deliver excitement

and yvou'll want to add the steam- |

boats to your collection. But, the
stamps and the gift prints will only
be in poart for & short time. So order now,

=end me my 82t of Five minl
Il Biv i 1 sfHAMpH Ve e

1 26 and foor Currer & {ve
steamboat printa. Enclosesd 1=
2. 00 (which includea han
diing chargea) for pach sel
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-8 wealn for delivery, ST
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December Issue

The impressive holographic cover raises Na-

TIONAL GEOCRAPHIC to a new level of prestige.

Fazcinated by our earth's crystal image, T can

almost hear the sound of shattering glass,
MarcareT M. VOLLMER
Butler; Pennsylvania

Thiz cover makes it hard to forget the valnerable
little spaceship on which our lives depend.
Isapel P GORDON
Crreems Forms, Conneclicu!

Your vivid and moving account of global envi-
ronmental diléemmas delivers a eritical message:
Asa global society, we must practice sustainable
development as the key 1o our planet’s survival
Next year at this time we will internationally cel-
ebrate the 20th unniversary of Earth Day, Aswe
prepare for that occasion, it is heartening to
know that we do so amid heightened environ-
mental awareness such as that reflected in NA-
TIONAL GEOGRAPHIC

Tay D. Har, President

National Wiidiife Federation

Waskington, I3, C,

The December tssue s stunning. notl because of
its cover or it= artistic photography but because
of its serions, sober content. Agsin vou have
demonstrated leadership in increasing aware-
nest that geography 1s much more than location.

It describes fundamental earfth relationships
necessary for people tosurvive on the planet. The
1s=ue sefs this generation's goals; Stabilize world
population, revitalize the earth’s environment,
and stop the destruction of solated cultures,
RICHARD A SANTER
Big Raprds, Michigan

The question on the December cover * Can Man
=ave This Fragile Earth?" symbalizes the nrro-
gance that got us into the epvironmental mess,
This planet will survive because it hassomething
wit do not have—time. When we are long gone,
mother earth will continue on her path of growth
with a new set of life-forms. Perhaps a better
question would have been: “Can man save him-
self on this fragile planet?” The earth 1= not going
anvwhere, we are

Garpy FHANCELL

Kaneohe, Howard

There were approximately ten adverusements
from attomobile companies in &n issue describ-
ing the harmful effects of burning fossil fuels.
That obvious conflict closely describes the frus-
tration I have every day. T would love to live an
“environmentally impact-free” life. My wile
and | trv to do all the right things, bit we are
forced into doing some things described as envi-
ronmentally harmful. | must use A car every day
=0 | can get to my job. | need that job because 1
have a mortgage and a kid on the way. We heat
our home with oil. My point is this: To clean up
the world takes a coordinated effurt on every-
one s part. Tt also means a lot of people are going
to have o drastically change the way they live.

BiLr PHARR

Seattle, Warhngton

I &m an environmental engineer. 1 began myv ci-
reer tryving to develop better technologies to con-
trod pollution. But eventually it became obyvious
that this approach was not working. You cannot
cure the problems created by and inherent with
technology through more and better technology,

Our improvements have typically been mere
tracle-offs, substituting one contaminant for
another, We have taken the “dirt” out of our
smokestacks only to place it in landhlls where
pollutnnts leach into groundwater unseen. We
ireal our sewage so Our waters appear cleaner,
but are in fact rivers of nonbiodegradable sub-
stances and soluble materials. We can destroy
PCHs and othér wastes by incineration, but gen-
grate even more toxic dioxins in the process, [t is
all a cosmetic cover-up, We are not making any

real progress.
. DUANE LEITH

Brazil, Indigng

Population, Plenty, and Poverty

To accept Professor Ehrlich's premise (Decem-
ber 1988) that there 15 an “overpopulation”
problem plays into the hands of those who wish
o increase government s intrusion into that most
private of all human acts —the conception of chil-
dren. Only two alternatives are available: De-
crease the birth rate andfor increase the death
rate. Both alternatives, to be enforced, require

that the government intrude into private lives in
very unpleasant wayvs. Once started down this
road, the only logical destination 15 inhumanity.
The end of this road is already in view in China,
where such brutal policies as compulsory abor-
tions and wvillage “IUL) pohice™ have been
mplemented

Tis SMiTH

Kemit, Warhmgton

Humans mayv be the only species that practices
intentional hirth control. However, a number
of specieés. such as the coyote, apparently carry

National Geographic, April 1989
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the biolomcal response 1o resource shortages Eurocentric, not Indian, standacds. You seem 1o
Beartrne IewWer and 1 :I'l RITT= X T o1 P g Y I.'II' LR erolDeEH | Y SHHAT AETHATIAL 11e

common human response 1 o hreed moee inten tvle 15 o backward one: it 5 not, particulardy

sively, Lemmings apparentdly breed at B con tromn the Indian viewpomt. The Indian value

dant hieh eate, regardless of resource adeguacy,  system places the same emphasis on sparitual and

it overcrowdine tressers a sucidal population notional wealth ns 1t does on mslerial wealth
erash. Will humans do intentbonally what ooy While the families portraved may seem poor to
oles do unthinkingly? Or will humans self- youwand me, they are rich in other aspects of life
destroct like the lemmings? Children are a family's wealth, nol merely as

income producers but 88 bhlessings wha enrich
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In the December 1ssue vou sav that “regonal
thdustrud and agncultural practices are sus
pected” of cansing cancer and high level
toxic cliemcals 1o the St Lawrenoe beluga
Uhe water of the St Lawrence River also comes
from the (srieat Lakes, wlil
mast populnied noust al complexes of the

orld and are also the bhiggest dumo of indage
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With an available 8 ft. baﬂalﬂlinh
2.550 Ibs. of payload, it hauls, With the

available 4-speed automatic and fuel-

anti-tock rear brakes and our exclusive

7 year or 70,000 mile Protection Plan
it has no competition, The mid-size

1989 Dodge Dakota. A pickup in a
class by itself. E.i']

“Se this powentrain limited warranty & il restrictions
at deales BUCKLE UP FOR BAFETY
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Hi-Tech. 2060 A.D.

i

That remmains 10 be seen. Bul Samsung audio
protfiets; will surely be high on everyvones fist

¢ SAMISUNG

The tuture of electionnss

Wl ey 5 Mu=rises De e fove=rises of famorros?

World Map

Your publication of the world map based an Dy
Robinson's projection (December 1988) 1= very
exciting event | have lived with Herr van der
Crrinten for 42 vears, and with all due respect Lhis
new projection is a welcome change.
L, 3CoTT LONGNECKER
Wikitiier, California

John Garver, Ir., made no mention of K. Buck-
minster Fuller's Dvmaxion Sky-Clcesn map
Created in 1930, it depicted, as ruller wrote,
‘one world izland in one world occean with no
breaks in the continental contours and swith no
visihle distortion of the relative size or shape.”™

Birt HALLINAN

Helena, Montana

While Fruller's Divmaxion mad war considered, if
cdid mol satigfy ourreguirement ofan wnrnterrupl-
ed view of both lond ond woelér; i mlerrpis
acegny, slicine them into wnrecognizable patters
rt an fffort o map the landmaises betler

Alaska National Wildlite Retuge

The photograph of Chevron's exploratory well
site on notive lnnd near Kaktovik Village (page
863 shows an oatial stage of restoration work by
Chevron. Reseeding with native species beganin
1086, but timber and insulation, used for a pro
tective drilling pad, were not retnoved until the
following winter to minimize surface disruption
and aveld wildlife disturbance. Further reséed-
ing and clean-up were under way in 1987 when
the photograph was taken. Proper establishment
of native species will take several growing sea-
sans; onlv a historical marker post will remain

ROGER H. SEVERSON, gealogist

Cherron [T5A

San Rameon, Californa

As the largest landholder in Alaska, the United
States government finds it easy to deny simple
rights such as hunting and Ashing access to the
puhlic, while disregarding the advice of its own
staff when it comes to long-term degradation of
habitat. This Alaskan stands with the Gwichin
Athapaskan Indians in opposition to develop-
mént of the Alaska National Wildhfe Refuge

RICHARD KING

Kenai, Alaska

Letters should be addressed to Membery Forum,
National Geopraphie Mopoaine, Box 37448,
Washangton, D. C. 20013, and should ineluds
semder’s address and Lelephone mimber. Nol all
[efters can be wred. Thote that ave will often be
edited and exceérpled

Nationa!l Geographic, April 1989



Rolls-Royce Motor Cars Ltd.
demands nothing less than perfection.

o
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A new standard of excellence from Franklin Mint Precision Models
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Room for

thewhole crew;

It seems maost mid-size cars
these days barely have enough
room 1o accommodate your
elbows, let alone a whole crew

But we've chanped all that
with the launching of a
space vehicle. The new Sonata
from Hyundai. Inside the
sonata you'll discover deep
space. An astronomical 100
cubic feet of it. Which adds up
lo more passenger room thr
any other car in its class.

And it’s comforting o
know that the Sonata GLS
comes equipped with the
right stuff.

LI|"£ cul-

carpeting and reclining bucket
seats, A fold-down 60/40 splil
redr seat with a disappearing
armrest. There's even a whole
gibaxy of standand features
like power windows and
power door locks. And an
electronically twuned AMFM
stereo cassetle with 6 speakers.
We've also included an
optional sunroof for views
that are out of this world
When you're ready Lo
take off there's a fuel-injected,
2.4-liter overhead-cam
engine waiting under the
hood. It's the most powerful
standkard engine in its
class. And coupled

$™

"5t iRl o warrandy deisb O PO Hyu el Misse Levrtion el el malhd wriier

with front-wheel drive. the

Sonata can really fly

Hyundai has a reputation
for going the distance, so
every Sonala is backed by our
36 monthy/ 36,000 mile
Bumper-to-Bumper limited
witrranty (with no deductible
required).*® Each new Sonata
owner also receives [ree
membership in the Cross
Country Motor Club”™ And,
because it’s a Hyvundai, vou
can be sure it’s priced down to
earth.

For the location of your
nearest Hyundai dealer call
[-800-820-CARS. And test drive
the new Sonata. Its a move
that'll sit well with the crew

The ‘ﬂuLJ,flI |

HYUNDAI

Cars that make sense
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A Memorable Trip
for Science Teachers
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A meatch maide b heaven: Tler, age olx, and his Canime
Compsariion SERVICE dog. Handy

What a Ditference
a Dog Makes!

Canine Companions for Independence
is successfully training dogs to serve as arms,
legs and ears tor
people who have
physical disubilities.
‘l.‘-'i.u] Handy's assis-
tance and love,
Twler's lite has
changed dramatically.
At the heart of sto-
ries like this dre Ped-
ple like you, whose
membership dotlars
are the key w pro-
viding dogs like

like T".-'lL'F. [yehies o amad off o ther mastens
Your Canine Companions tor Independence

membership includes our quarterly newsletter,
the Courier, and a special Canine Companions
lapel pin

Uive a gift of friendship, love
and independence.

For information, write
to Canine Companions
tor Independence,

[L.0). Box 446,

Santn Rosa, CA
054020446, or call
(707 ) 528-0830.

[0 EHnt.FEHI}:EHtE

U1 SERVICE dogs pull wheel-
Handy for people chairs, retrieve inns, and

AUTHORS WANTED
BY N.Y. PUBLISHER

A well-Enown New York subsidy book pub
||'1h1| g searching for manusc ||IL'- WOt hy
of publication. Fietlon, no ¢ [letion, poelrs
juveniles, travel, seientifie, specializ ||I TiTH
even gontroversul subjects will be consia
predd. [T you have o book length manuseripl
ready for publication lor gre still werking
ormy fR ), md weerdld LEeE meoere informatiom ami
ik Tree booklel, please wrile

vaNTALE PRESS, DEPT. NA
BIO W. Bdth 51, New Yark, IN.Y. 10007

CA LVER i SCHOOL

ahifished IR ROV A Bl B

ot N4B. Tinkcuny |

Think Think
Think Think
Think Think
Think Think
Th= eink




“Car buyers want a car that will take them back
and forth to work—not back and forth to the shop.
You dont buy a new car to have problems.’




THE CAR BUYER'S BILL OF RIGHTS

“QUALITY

IS YOUR
RIGHT”

Chrysler is proving its commitment to quality with the
lowest safety recalls, highest customer satisfaction
and longest powertrain protection.

Every carmaker in the world talks quality
Promises quality. Thats par for the course.

Bt HTHEES 41T N 'i'l Mg, |.I‘IHI 5 anob e
And Chryvsler's tmmble and meaningt 1 neEnce of
qualty 15 an arsenal of iorm |cI h: v

Lowest safety recalls. (:overmment records
show that Chrysker's passenger cars have the lowest

average safety recall record of any Amercan
COMNY (ver ﬂn— last 9 } years,

And over the last 5 vears, o lower sagsty recal
record than soch prominent mports as Forsche
MW amd Vol ®

Highest customer satisfaction. | [ Power
arkl Assoctates, (me of the most e

product guality and dealer service
(Cramers of Chrvsler |=:||I Ars have the mghest leve

of datistiction of amy buvers of Amencan cars
&0 Higher than GM owners, And sigrificantly
hugher than Ford owniers

I el ) CormenhEs Culssmare e 1) e e o B O] e 1 T
= ¥ -5 1

- - 1 L& - = - .
TN i i N == B = R A e =
1 Tremer LEEnE e ai wwic Chislly o [
EF i = T i i (B R —
d & il Yy iqund TEEIEE N

spected research
Aganizations m the auto mdustry, surveved over
Jo, OO0 owmiers of 1987 passenger cars or overnll
The results:

Longest powertrain protection, {lirvaler
gemonsirates its conhoence n ks qualty by gving
vial the longest poweriram protecton m the buss-
ness, 7 ovears or U000 mikes, Plus 7 vears o
[0 e agminst oater body rust-through, +
| hats on every car, truck and mumvan Chrvsher
Butkds m the ULs 770 was unmecedented when
mtroduced. .. and remans ansurpassed today

Luahty = your nght, Chrvsler. . and every
Dodge, Chrvsler, Phymouth, Jeep and Eagle dealer

irbesad 1o see that vou et 1l

“QUALITY IS YOUR RIGHT. AND WE
INTEND TO SEE THAT "I"EI..I GET IT”

f;,.fﬁ f‘*ﬂ

4» CHRYSLER
Ya¥ MOTORS

CHRYSLER-PLYMOUTH-DODGE
UDOLDGE TRUCKS - JJEEPR - EAGLE







We've produced more
happy endlngs

than anyone in Hollywood.

Happy endings look easy on the silver sereen.  all over America reach their financial goals
In the real world, however, they take a little And perhaps even feel a bit more secure
more planmmng. A lttle more hard work. Even  and confident F1he Was

3 hittle more imag ."ﬂu‘l.'-w
Which is why so many people turn to thi F“dlﬂg H'IE II'HI'I'IE of your dreams
| |||]I|.|||"'| I lel ['l I" I.I|'||||' ':‘:!'Iillllu'.l'.' ':I"__ |[|.J|_-||1|_|_|[||_|
their bigpest dreams came 1 L : The ].'1|_.-|_ kwhen vou're
DLVITLE ::L'Ijlf'l.ﬂ_i: H0OITIE

I“Im“g FEEIE nf MInd | Because some of the best

Consider Prudentu E NAMes in residential real
Insurance., For over ]J 4 fate |'-.| now jJoined
viedrs, 11 has been 1T h | rudential. Backed
helping families liky ]_ \ 'J:*._ sirenigth of The Rock. The Prudoental
vours. Today, mullions Real Estate Affiliates can help turn the home
ol Americans depend ¢ of your dreams into o reahity
’] he fock” for the poace So whether vour plans ecall for insuranc

ol mindd that comes from sold protection protecton, myvesiment adyvice, or even t'-LI‘-'I"ll_'

Achieving financial security or selling a home, ook to the companie

[he Prudentiai 1o help you with vour most

When it comes to invest important financial needs
iy, Prudential-Bache Bécause no matter how your seript reads
Becurities is known fol rrow, with the strength of II e Hook. 1t could
- "
th* its rivck solid resources have a much happier ending

1 g Lr'll L

il markoel wise myioest
ment aciviee, AcdyVice

that's helping investors Build your future on The Rock.

ThePrudential




INTRODUCING ™" " a0 e v 3
ACOMPLETELY = o e wheehas:
DIFFERENT sippadelimuihrigers
MERCURY COUGAR. , ° " 0 e

an atl-new suspension desigl
with a lower, wider stance for greater stability and control
Plus new, speed-sensilive variable-assist power steenng ior
improved road "tes!” and control at highway Speets. Inside
it was obviously designed by peaple who know that Cars arg
for driving. Expenience the comtort and control of a Mercury
Cougar at your Lincoin-Mercury dealer today. For more

Couaar information, call 1-800-822-8297

= . ' & A5 S ul.l.i-l.lit'}r 15 +}[ﬂ] 1.
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niumber 4 explodeéd, 1 stood a quarter mile

from it—the clasest any journalist had been
allowed at that time. All 1 could see of 1t was the
forbidding gray sarcophagus that now encased
the destruction. It was a clear day. Men were
welding =omething on top of the sarcophagus.
Within the Chernobyl nuclear complex, traffic
moved as ysual Vet the little radiation detector 1
had brought to Russia was chirping away in my
pocket like a cuckoo clock. Nearby, staff photog-
rapher Steve Rayvmer's counter kept pace. Our
escort, Alexander Paviovich Kovalienko, added
to the disharmonious chorus with his dosimeter

Alexander Paviovich seemed relaxed and a bat
amused at our anease. “Don't worry,” he said.
“wou'll only receive about four millirem."” It
wasn't that T didn’t believe him. If there had been
any danger, the Soviet government wouldn't
have allowed us there; thev'd had enough adverse
publicity. Yet I'll admit T was uneasy. That insis-
tent clicking reminded us that a life-threatening
force was bombarding us continuously — made
more ominous because it was invisible,

¥Yet that mayv be a good thing, for if all the radi-
ation in the universe suddenly became visible,
we'd be virtually blinded by the ever present fog.

As we learn from Charles Cobb's article in this
issue, not all radiation is bad. Properly used, it
saves lives, preserves food, produces power,
helps date the past. Sorting out the benefits and
dangers 1= one of the great sclentific undertakings.
Can nuclear plants be guaranteed safe? Is radon
endangering us even at home? How much is safer
In the case of radiation " what vou don't know
can't hurt you" doesn't hold true.

After ten minutes at reactor number 4 we had
received —according to all three counters—{our
millirem of radiation, about half the amount that
reached us as we flew through the stratosphere
from Washington to Moscow and a fourth as
much as we receive from one chest X ray

I haven't worn the dosimeter since [ left
Chernobyl], but that doesn't mean I don't want
to know what's happening. After reading this
article, I may get it out again

oy B Chpiitth

EDTOR

I VOURTEEN MONTHS after Chernobyl’s reactor
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tEMF‘uhrtE!:‘u'ﬁmmmﬂmﬁutheh standard

engine® in a compact passenger van. 5o Astro eaﬂsly has
lhE highest towing capacity™® of any compact van, even
some stretched ones. Properly equipped, it can tow up to
6,000 |bs.—including people. cargo and trailer That's 3 hali
ton more than a standard Aerostar Wagnn tows. -
Whhat's 6,000 |bs.? Well. for example, it

lets Astro carry @ driver and upto

seven passengers in available seating.
1 FI-LI.IE-I'.EWUF to'5.100 Ibs- of boat,

FO and fFor families
w'rth a lot of towing and'hving, -
o do, Chewy Astro 1§ the -
van that can.
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EING EXPOSED to risk | in Lapland, where she ate rei “TT was o full day’s work,”™

pothing new [or NATIONAL deer meal that might have been says UALEN ROWELL, who with

LEOGRAVHIC photogra- coftaminated with radwoactive Lhreds ather mounlinnesrs at
phers. But for free lance KAREN esiomdrom Chermobyl cenced & previously anchmbed
EAasmArsiL, the invisilile threat ‘It was a chance 1 chose b V0-foot face of Seven Gables,
o radiation —encountersd - take,” she said, " Maonths of a 1.53,075-toot peak 1n Califol
ing fieldwork for her story rovering radintion had made me mia' s merra Sevada, Alonge that
LS pEsle — ook dme gething less alran] of 1 range runs the 212-mile traal
wsed to, Karen underwent Liests wuimed for naturalist John Muir
for contmmmation at the Natiomal Cnce i propuler ptlgrimage for
[nstitutes of Health in Bethesda
NMuarviand (above), after her

backpackers, the tranl, Galen

found, “can be crowded mear
traidhencds, bl s heart = wilded

thion much of the Himalava™

first brush with the unseen ad-
virsary. 1t came in Lrolinia

Brazil, where radioactive male whose penks he Enows well.
nal from a medical clmic had LrrOWInE up in Lhe =an Fran
turned up mna junkyard attel cisco area, Lalen's life took a
beang handled haphazardly vertical turn at age ten, when b

“T hidn 't worn any protec- beean jolning his wilderness-

tive clothing, anad there was a lol lovine parents on Sterra Club
putings. He has scaled the
hetehts of Tibet, Paki=tan, and
Nopal, as well as Alaska, Canga-

i'I.I |E'|I_ IlI.'I'I'l:_"'ll-_._l:-l III.Ilul:':-'l_. _1r]|i |_|'|_

of duast fivine aroumd —that sor
aof thine,” she recalls, "At the
time it was pretty scary.’

Fortunately, the examination
gt WIH =howed no artificial

radioactive substances 1 her

Andes, making more than a

hunddred first ascents: Veternn
bocly, In fact, during six months of eight GEOGRAPHIC dssign
of coveraze for this articli (her ménts, he has also producesd
I-.l!l‘_|l for the GEOGRAPHIC, U seven books and ook the :|:'I|.-'.l|--
grnphs for a new edition this fall

of Muir's classic Fhe Yosemai

ondy time she showed Increased

richioactiviity was alter nine oays
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