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BY JOEL L. SWERDLOW

NATIONAL GEOGRAPHIC SENIOR WRITER

PHOTOGRAPHS BY JOE McNALLY

zet Miracles
Qz; f the

INFINITELY MORE COMPLEX THAN ANY

MACHINE EVER INVENTED, THE BRAIN IS THE
ESSENCE OF WHAT MAKES US HUMAN. ITS
BLOOD VESSELS, SHOWN IN AN ANGIOGRAM
AT RIGHT, NOURISH THREE POUNDS OF
DELICATE TISSUE. ITS BILLIONS OF CELLS
MYSTERIOUSLY REGULATE THE BODY, LEARN
FROM A LIFETIME OF EXPERIENCES, AND
SUMMON THE MEMORIES AND THOUGHTS

UNIQUE TO EACH OF US.
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old Chuck Green to brush his teeth. Living in a rehabilitation
facility near Boston, he has been largely unresponsive

since suffering a hemorrhage seven years ago. A congenital
abnormality caused a blood vesseal in his brain to burst,

AII his parents’ love and encouragement cannot enable 38-year-




killing vital cognitive areas. The brain's network of nerve calls,
or neurons, can form new connactions as long as the cells
stay healthy, but the brain cannot repiace dead neurons.

"We see whatever Chuck does as little miracles,” says his
mother, Esther, “but we hope and pray for a real big one.”
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THE BRAIN HAS UNEXPECTED FLEXIBILITY




— WHAT SCIENTISTS CALL PLASTICITY.
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. . Weinberger flips an imiage Lrom
identical twin, Dawvid
hrenic —mnext to the tirst imasge. ¥ Briauns nor
mally differ more from one another than do
!.i'.f'-_'l"'|5"':ll'--. Wininbergers “Hul thes
e genet cally tdentical and should
'hey dont."
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brother's are ¢lear. Steve's has less cortex aned

larger fluid-bearing ventricles
the cortex he'

“LpTVEE Ak

e part o
missing." Weinberger sayvs,
perhaps the most evolved part ol
the human broon. It performs complicated
tasks such as thinking organized thoughts
| his might help explain why paranoid deln

sions and hallucinations are characteristic of

schizophrenia.”

weimnberger clicks lurther into both braimns
| B imugres also show that Steve' s has asmall-

er mippocampus.  he hippocampus, from

Lareek for “seahorse bDecause of
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[l IE|':_|’|---. Memory storace ""Illl LT] .-.:"Illlr-
mality mav be win
memory problems

"The loss of bhrain tissue does not worsen
with time, and it does not improve with medi
Weinberger savs. “If may be there
irom barth, and it may be partly the producl
of gencs that make & person vulnerable, 1t's
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late adolescency
writing in the fourth century 8.C., Hippoc-

rates said that “madness”™ comes from oo

in the brain—exactly wihal
Weinberger has justshown me., For Hippocra-

Mmuch = maoilsiness

tes, this was a lucky guess hased on the belief
"humors fre, air,
whter - control health

A= s commaon when a sclentific venture 15 in
its infancy, discoverie:

LNEAN they Answer

Foaar enrth, il

aise more questions

characteristics interact

environmental influencess” Weinberger

"How do geneti
with
ks me, U W hy doesn | schizophrenta appear
sooner? Can we devise a way to treat patients
Defare s, ;
Western medicine
upbringing or th

'MNow at least we know
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psey]l to blame schizo
patients” self
meulgence It has
phviical aspects,” Weinberger says. "T
same 15 troe of manie depression and many
ither so-called mental illnesses.’
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EXPERIENCE CAN BE REDUCED TO A PHYSICAL COMPONENT.

the body that responds to external and internal Finely honed discipline is part of the
s Oy SAVINE [0 Neuran: Attention st for tha En gma, @ permormaer Iin the
e paddl" Neurons have at least eight different Seattle-based Jim Rose Circus, To swa
types of receptors for dopamine; each absorbs low two feet of steel, ha controis the ga;
i difterent messaee. Restricting the anctions of reflex and muscles all the way to his
lOpraImine reduces schzophrenic svmptom stomach. "'l ook a coupls years 1o get
Lhis phvsical aspect of schizo _ the first sword down,™
ol TOm ANEES 1N our atl
¢ mental  lnes
nonsurance policies thal gri VETL ILTNECYN e 51 TS PREEN WERLTS
erage for mental tllness wire-and-foll hat, keep mv skull {rom
opening, she says
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iwndred Amencans moneyv and bad luck are hikely suspects. About

MaNnY as ne-thired WA DT Oe] O Americans with severe menial il

s pdults—have schize- npessreceive no treatment. “1'd be on the street
ST U1 WEeErEn L morfrmyl |'l|'|:. adoctors w i

medicine, steve BElmore tells me g




hild's play perplexes Baa Olshan, a 78-year-old Alzheimer's
disease sufferer in Florida. “She’s lost,” says her husband,
Harry. "“You can just see the misery in her eyes."” Weakdays
she goes to day care, where activities such as visits to a school
keep her mind as active as possible. Most people lose some
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neurons as they get oldar yet retain much of their brain power.

In Alzheimer's disease neurons die ralentlessly, and mental

capacity deteriorates. Death comes when the brain can no

longer direct the body. Sclentists still do not fully understand

what causes this condition or why risk increases with age. 13



The Healthy Brain

“The brain is tha most difficult part of the body to study,” says E. Fuller
Torrey, a psychiatrist at the National Institute of Mental Health. “"We
carry it sround in this box on our shoulders that's very inconveniant for
rasearch.' Recont developments in imaging, however, have improved
our view of its architecture and workings. Each of its hemispheras, right
and left, contrals the opposite side of the body. Regions within a hemi-
sphare specialize in certain functions —the motor cortex, for instance,
helps control conscious movement. Other structures, such as the
hippocampus, which ards memaory, have their own jobs. Neurons, the
network communicators, send and receive electrochaemical signalsin
mere thousandths of & second at connection points called synapses.
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The nervous systam (s one
of the first recognizabls fesd- | |
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guarter of s adult size,
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B Normal asymimetny — brain
grena large: in oo Bemi-
sphere— appesrs to be
reversad In people with
schizophrenin. The planum

meghanics,” axplains Johns Hopkins na

matic scrambling of thoughts,

I Alzheimer s digdaso, cels
die and the brain shrivels
ke & clesicomtod wialmut:
nelral connections Wwithear,

Irside.an increasing rum-
bar of neurons, tny ebnar
mil floments form tangles
ihatchoze the calls, In tha
spaces batwean neurons, i
protedn callad beta amyloid
clumps together With gl
enlis and intsshapen nearve
endings to form 'senile”
plagues.

Tangles snd plagues ocour
throughouwt the Braln bul
areg mosd plertiful in o
erifical aress: the hippa
campus, witleh facilitates
meomory formation, and the
cortex, which speciatizes in
refasoning, judgmpnt, |an
guage, and orantetion. Sey-
eral facioms, including ganes
gnviranmant, and aging. fikely
work In combinstion to cause
this condition

tomporalo, for exampla, is
much larger in the righit
hamiaphere, parhans
exkplaining their garblued
language.

The Unhealthy Brain

Because many workings of the healthy brain are still little under-
stood, malfunctions are difficult to interpret. "This Is not garage

uralogist Staphen

Qppenheirmaer, "it's not a question of going to the hospital for a
tune-up,.” Some disordera, such as a stroke, cause immediata,
clear damage. In Alzheimer’s disaass, on the other hand, neurans
die in various areas over years. Schizophrenia remains an enig-
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Mapping the Brain

(Conitnued from page 11) | wisit his India-
napolis, Indiana,; apartment. Heowns hsown
car, handles his own finances, and works fom
g ment agency that understands

schipophrenic’s need Lo Avond stress

Steve's apariment has few books, mostly
mographies of the Beatles, becnuse Steve can
concentrate only long enough to rend in short
rock-nnd-roll discs line ev-
ery wall. “When an episode starts, [ e down
and listen to rock,” Steve .-C'Ij-"* ‘1 leel like a
nothing, like I'm falling apart, like I'm not on
this planet. My brain gets .'-||I||"-. e peojle
are tryving to stuff cotton balls in it [ can feel
the brain pressing against the skull, If I went
off myv meds, ['d be weird in about a week."”

Steve asksif [ have ever bad to work hard at
somethinge, "That's how it 1s,” he says. “The
medicines don't do all the work il 5 @ strug-
gle.” That evening we stay up late. Sleve
describes how his life changed at 19 anger at
noises only he heard, walks through the neigh-
borhood screaming. During childhood, he

said, hewas a little wilder than histwin but not
significantly different. I tell him aboul a recent
study showing that home movies ol children

spurts. Shelves of

who later became schizophrenic reveal jerky
body movemenis when compared with =ib
lines, “ Mavhe," Steve <ayvs with a smile, " but
| was alwavs a better basketball plaver than
my brother.”
steve skl ’uu.r voices: “Have theéy been
Tml-::r'._r_*nmﬂ.':‘ I ask
“Sure,” he says. "1 told them you manage
my rock band." T take out an empty pad and
azk him to write what he hears g8 our conver-
sution procecds. Soon, “Jerk,"” “Shut up!
“You're a creep,”’ “(ret out of here,”
and similar statements fill the page
— “Dio yvou realize that no one is
saying those things?" 1 ask.
He shakes his head, ex-
azperated. Y Mavbe not,”
he savs, “but I know the
voices are lkely real.”
Later that night he takes
out a plastic pillbox and
switllows extra Stelazine,

drug that blocks binding of

GENERATING
WORDS

dopamine lo rece |.I|.I..II"- nnd helps silence the
voices, Treatment of his schizophrema ns a
physical illpess fits in with a larger pattern
scientists mereasingly argue that evervthing
we experience can be reduced to 4 physical
component. These “reductiomsts™ are the
ultimate cartographers: Everyvthing, they sav,
pxists ol a particolar point on the brain map.

=0T n_u..L::-_Iu-I-1||--.- stake out an extreme
position. Francis Crick, who along with two
calleagies won the 1262 Nobel Prize in meds
cine for deciphering the DN A code that defines
genes, says that “ You, vour joys and your sor-
rows, vour memoriez and your ambitions,
vour sense of personal identity and free will,
are in fact no more than the behavior ol a vast
assembly of nerve cells.™

The uniguely human “consciousness” —
variously defined as language, introspection,
self-awareness, and abstract thinking
eludes scientific measurement. Albert Ein
atein conceived of the theory of general relativ-
ity after imagining a person tnking a ride in a
box through space. Yet postmortem study ol
Einstein's brain has indicated nothing that
explains how he used such visualizations to
devise abstract theories

And who wnll map the mixture of myth,
morality, faith, pain, and jov that make up ows
spiritual peographyy? “We will never lina
a satisfactory mechanmistlc explanation for
such phenomena, said Lewis Thomas, the late

physician and biologist who wrote best-sellers
suchas The Lives ofa Cell. 1s this because mea
surements are too crude or because scientists
are tryving (o measure the immensurabie 7

XAMINING ANIMALS supuesis § ation-
ship between brain size and mteé Hu,v:h X
Human brain size leveled off about
100,000 vears ago, perhaps limited by
what can fit throvgh the female |I-l'|'|. 15—
the brain i approximately oneé-quarter its
final size at birth: the rest of the body s
one-twenticth. Bul among humans, no size
tntelligence relationship exists
“Bigger is not necessarily better,” 3tephen
Kosshyn, a Harvard University psychologis
who studies how the mind creates mental

Niitronad Get .'L'r.':‘-'u'.'.;.'. SJune 005



SEEING - Hot colors mark tha areas working
onae -. on various tasks in these positron-
emission tomography (PET) scans,
which highlight increased metabo-
lism in the most active cells.

MARCLIS E. NARMCHLE, SCHOOL OF MEDSCINE,

WASHINGTOM UNIVEREITY, 3T. LOFNS

iere, anart of the hrain associatea L1 L Lthe smatheonin Institution Fovery arta
aucitory processing gL 1 Tusician e genius does ool hivve a birmn anomaly, and
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than 1 nomnmu=sicians, and i ArFET S0l 1 VEFYORE Wilh a bradn ganomaly e not 4 greal

: Gaggles give a 3-D view of a dendrite to
il linguistic, and musical, Does each " intel Caltech neurobiologist Jamaes Bower. In
BeT NAVE L5 OW1 ;-| ValCA] manmtestRitons this computer model, which he helped
cner resists putting too much faith in phys davelap, red shows the greatast act
TICLENI S | |I-I I i | 1L 1 Qraen th I sl 1 birancneas reachinn
F5 Lo ask "Where in U rain 1% pnbedl aut to 200 000 nthear calls. ""To undai
mence?’ 15 like asking, "When the volce i stand something that complex, you
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ppearances are deceptive with the identical Elmore twins.
Steven, at right, has schizophrenia; David does not. Brain scans
taken for a study at the Mational Institute of Mental Health
in Washington, D. C., show subtle differences: Staven's brain
is smaller, and its ventricles, the dark spaces, are larger. "People




with schizophrenia clearly are missing some tissue,” says

E. Fuller Torrey, who headed the study, but no one yet knows
why. Steven started hearing voices and acting erratically at 19,
Now 35, he is doing well on a new drug. “I'd have tried any-
thing to get rid of those bad spells,” he says.
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The Game of Survival

On his bad days Ron Lintz needs to be alone.
Severely depressad and homelass, he built a
plywood shack in a secluded area of Kansas
City, Missouri, and lived there for several years.
He still visits it from time to time {top right).

Lintz found help in Kansas City after a decade
of picking up odd jobs from Florida to California.
A social services agency got him an apartment,
food stamps, and medication (above), which
includes an antidepressant. “I'd have done
this years ago if I'd known it was out there and
| could have trusted people,” he says.

Liniz is resourceful, collecting cans for pocket
moneay (right). Yat he will probably always need
suparvision. "Soma of us step up to the plate in
life with a full count, and, boy, that’s Ron,” says
his caseworker, Lew French. “"Chances of him
striking out are real good, but we keep working
with him.,"

22






MY BRAIN GETS STUFFY, LIKE PEOPLE ARE

\_-

A whisper of sun reachas a woman
rasting for a momant in a-spare room at
an Alabama mental hospital, Since this
photograph was taken last year, the
hospital has openad 20 million dollars
warth of new dorms and treatment faci
ities, and this old wing has bean closed,

haracterist

EUWInNng

from & physical
the mapmakers’

demands attention. Upe gene produces an
enzvme, monoamine oxicdase A, that helps
brain cellscommunicate. Some men inhert an
abnormal gene that fails to produce enough
monoamine oxidase A, Other neurotransmit
person —for un
known reasons— becomes violent when faced

resiits
=Eil,

ST LSS

ters accumulate, and the
with stress. If a young bay is known to carry
this gene defect, should he receive special
treatment? Should family or society impose

restrictions upon hime As briin discoverics
mount, who will make such decisionss

LDGUS HUXLEY, author of Srove Ve
Weorid, noted humbankind's emergent

manmipulation of 115 basu biology in
the 19505 and warned in 1961, “Far
heaven's sake be careful.” The need
for care is particularly acute as researchers dis
cover Lthe phyvsical basis for what may define us
most as humans, pur emotions.

Candace Pert, a former National Institutes
of Health pharmacologist who now heads her
own research firm, bhas ploneesréd much ol
this work. To explain it, she takes me bat k Lo

“We were all terueht that

high school holog
'.'"-TI:lI.I.'!.'.'.
are crucial,

the distance belween two neurons,
[Pert ‘We now realize
there's & communications network that oper
ates via receptors and their ‘informational
Communications between cells
reactions and transfer of
electrochemical energy

“When trving to find why morphine atfects
the brain,” she continues, “we found that the
bhrain &

-.'I.:I'I:-'

syhstances

aecur via chemica
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TRYING TO STUFF COTTON BALLS IN IT.  —STEVEN ELMORE

amino acids that float throughout the bods Mild shocks ta the brain keap depres-

antd convey information by attaching them- sion at bay for a Pennsylvania woman

splves wherever they find a welcoming rece slaeping after her monthly mainteanance
tor., These are sxtraprdimary, becnuse thes gassion. New techniqueas, such as moni-
trigger emotions, During the 1950s, experd toring brain waves on a printout, have
ments revicaled that electrical sttmulation of made electroconvulsiva tharapy safer
certain areas of the cortex provoked emo and more effactive than it once was.
tons—exactly the gress that are filled wath
"|l'-||'ll==-|"_-'!1lfl. &. Al least Gl NEUToRE| tiles | 1%
been discovered so far. “All love, for everyvone, involves the same
=it pauses and repedals one senlonct peptides?” | ask. Agnin, she save, " Yes"
Decause shie BEnows i must sink in slowly Fert's hu -|I-I"-E ':‘I'I]'l:'lll!-'i_"i--' '-"F“III*-_';-'-'
"Emotions,” she savs, “are neuropepticdes Michael Baff, toins s {or lunch. They began
pitaching to receptors and stomuiating an elec- (o ddate while working Logether at the National
trical change on neurons, Institutes of Health. "Are neuropeptides pop
We traditionall
of prevalling technology. It has been a me- other?” 1 ask
chanical water clock, hydraulic pump, tele (M course,”™ Pert savs, putting. one

phone switchboard, and homid-cooled parallel  around Rufi. He looks away, trving to hide his

ile. “When I fell in love with my wife, |

supeércomputer, For Pert to describe a commu simi

PETCEIVE LIE |'I:'I'::'I iN LETTNE INE FIENDL NOW. DeECalst vou me nexi (O eqln

nication: network therefore makes sense. But  gave her my heart, not my neuropeptides, ™ |
| rresizd '_|||'.._-I'.."- e Lover All biochemaenl f° tel] Pert

| ask. Bhe nods, yes ‘INeuropeptides are in vour heart too, " shi

(el Marvacies of the Byvamm )



says. “Experiments show that the spleen,
thymus, bone marrow, lymph glands, and
dorsal horn of the spine also produce neuro-
peptides.” Neuropeptides, she says, even
come from the stomach, giving new validity to
the expression = gut feeling.”

The mind 15 not only in the brain; Pert
argues. It is also in the flow of neurocommu-
nicators throughout the brain, glands, and
ImImune system.

OME OF PERT'S THEORIES may be
incomplete, but they illustrate—as do
the experiences of every researcher and
patient I have met— that we must look
at ourselves in new ways and accept
new triathy

The blood-brain barrier is a typical exam-
ple. These tightly packed capillanes, located
throughout the brain, restrict sccess, because
the brain is sensitive to small luctuations
in  bhloodborne material, Commumcations
between brain and immune system, however,
imply a steady flow of peptides apd more
openness than experts have belinved thus far,
Once we accept this possibility, we may better
understand the dramatic increase of brain can-
cer in industrialized countries. Whether the
brain 15 unusually susceptible to carcinogens
remains unclear, but carcinogens do seem to
rross the blood-brain barrier.

Some new truths are not as new as they
seem. The flow of substances between our
briin and body seems like a radical idea, but
for4,000 vears Chinese medicine has spid that
contral over the brain rests with the liver,
heart, spleen, lungs, and kidneys. These
organs communicate, according to Chinese
medicine, via energy channels that form the
basis for treatments such as acipuncture.

Likewise, modern science has just started Lo
examine links between the brain and immune
system. Fastern philosophy and the Old Tes-
tament, however, have alwavs linked mental
processes and health, A merry heart doeth
aood like a medicine, " says the Book of Prov-
erbs, "hut a broken spint drieth the bones”

Thus, Pert and colleagues are on old terrain
when they demonstrate that mmmune and
brain cells constantly chatter via nearopep-
tides, Peptides from the brain cause immune
cells to proliferate, and some immune cells

26

release peptides that affect brain function.
Macrophages, the immune cells that usually
reach an invader first, are, in effect, mohile
synapses, ciarrving and relénsing neurapep-
tides throughout the body.

Implications are obvious. Stress, for exam-
ple, Increases susceptibility 1o disease by
compromising the immune system. Thus,
participation in support groups— which pre-
sumahlv reduces stress — mnoy increase the lon-
gevity of cancer patients and the production of
cancer-fichting cells.

A group of menand women with a variety of
life-threatening cancers meets weekly in the
Cancer Resource and Support Center in Pasa-
dena, between Baltimore and Annapolis,
Marviand. Their chairs are circled as they dis-
cuss symptoms, pain, and fear. Even =such
depressing topics evoke laughter. Al Smith,
64, whose colon cancer has spread throughout
his body, gets loud roars when he describes the
doctor who =said he had six months to live.
“That was five vears ago,” Al says, "My goal
i5t0 go to him in five more years and say, ‘ Liar,
linr, pantz on fire.' " Donna Seafolk-Kopp,
43, who has ovarian cancer, grabs ¢veryone s
attention with "It keeps getting bigger.” and
then reveals that she means a party celebrating
her upcoming master's degree,

Az the meeting adjourns, | notice Hugh
MeLeod's T-shirt two fingers about to
touch —a reproduction of God giving life to
Adam in Michelangeio's ceiling in the Sistine
Chapel. Hugh has thick arms, wide shoulders,
a henlthy aurn. His story: “I'm a 41-yvear-old
retired Air Force officer now working as a con-
sulting engineer. For six years doctors treated
me for a fungus infection under my right big
toe. When the toe finally split open, they diag-
nosed 'level [T melanoma with a large atellite
node.! Four months sgo they cut off the toe
Thev said that blood or lvmph could carry the
canceranywhere, and that it is very aggressive
and could appear in my brain. The doctors say
seans will definitely find the new cancers, anil
they have no treatments to affer.”

I ask what percentages the doctors gave
him. Hugh strokes s beard. Silence, "Why
haven’t vou given In to despair or terrore” 1
ask. He smiles. "1 believe that I am fine and
will stay fine,” he says. Hugh then describes
two weeks at Getling  (Continued on page 31)

National Geographic, June 1905
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A Temifying Choice

Without support from her father, Al, Jody Miller
would fall off the couch in her family's Maryland
home. At three and & half she suffered seizures
evary few minutes, the result of Rasmussen’s
encephalitis. "She would just topple over to the left
as if she were a puppet and someone had pulled
her strings,”’ says her mother, Lynn. Jody also lost

the use of her left arm and leg.

Doctors at Johns Hopkins Hospital
proposed removing the diseased
right gide of her brain. “Basically
they said, "You can have your child
the way she is now but without the
sefzures,” " Lynn recalls. “My mind
was made up in an instant.”

Patches covering Jody before she
entars the operating room will allow
her body functions to be monitored

during the dangerous surgery.



he living brain lies exposed once surgeons cut open Jody's
scalp, skull, and dura, the organ's leathery covering. “This half
of the brain, which looks relatively normal, has been seizing
actively and Is the causa of all her problems,” explains nau-
rologist John Freeman, By removing the tissue, surgeons left



a cavity, which soon filled with cerebrospinal fluid. Start to
finish, the operation took 11 hours. Since then, the Millers
have counsaled other families with children in need of the
same rare procedure, even sitting with some during the sur-
gery. “We know what a long wait that is,” says Lynn.

29



A Joyous Recovery

Life begins again with Sunday
school four weeks after surgery
when Jody's hair is still stubble
(right). Eight months later and
completely free from seizures, she
frolics with her mother at a local
pool {below) and runs with the
aother four-year-olds at day care.
Tha plasticity of a child's brain has
let neurans in her left hemisphere
make multitudes of new connec-
tions and take ovar many of the
functions once performed by the
right hemisphere. Therapy several
times a wesk has halped, though it cannot restore
full movemant to her left side.

“She's a bright, lovely young lady who doesn't use her
arm very well,” says Dr. Freeman. “That's the bottom line.”
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Well, a behavioral medicine program in
Orlando, Florida, designed to help people
with the emotional and spiritual aspects of
serious illnesses, 1 had believed that to have
emotions is a sign of wenkness and illness, " he
says, "1 hiave expérienced an awakening that
could not have happened without the illness.
Whatever 1 deal with, relationships with my
children from my first marnage, the fact that
careér opportunities have taken me to another
city, problemswith my current boss, Istrive Lo
be honest with myself and others about my
feelings. This honesty helps my body protect
itsell. 1 have also learned to use mental imag-
ing to produce anticancer chemicals such as
killer T cells and interferon. I image two or
three times a day.”

Several vears ago a friend of mine under-
went caronary artery surgery. Every night he
visualizes hrushes scrubbing his artery walls.
He then follows the vellow plague through his
kidney until it is flushed from his body. "1
don't talk much about this," he once told me.
“People aren't ready to understand.™ My
friend emphasizes, as Hugh does, that he
images in addition to standard medical care.

Hugh's living room has & dog-enred copy of
Wit Whitman's Ledves of Grass. “He had a
zest for lifte,” Hugh says, opening the book to

Tha thin red jellies within you or with-
in e, the bones andg
the marrow e the bones,

The exguisite realization of health,

O I say these are not the parts and po-
¢ of the body only, but of the soul,

() I say now these are the soull

Hugh darkens the room, lights two candles,
and sits on the sofa. When he takes off his
shoes, I see that the end of one sock i empty.

“You use what works best," he explains
“"Some people say they ‘breathe in color.” 1
have created a neon bug whacker that goes
into my brain.” He puts his feet on the coffee
table, punches on a tape recorder and closes
his eves. I sit on the other end of the sofa and
close my eyes too.

Music on the tape plays in the background
as i soft voice says, “Imagine an opening on
top of your head. The light of stars, suns, gal-
axies, heavens, of love enters vour body." 1
soon float out with the words

Churet Mracles of the Bruin

Is Hugh tapping into some primal ability
when the tape tells him to "take a moment to
explore all the routes und highways of vour
brain and mmd. You'll find one that has to do
with your immune syvstem, and circulation,
gnd so on. Tum the neht vialves, Tom off
those that carry nourishment to the diseaze.”
Oris he calming himself with a harmless exer-
cize? All we know for sure is that he is entering
lerra incognila.

Az 1 leave, I notice =ome pills. “What are
those?” Hugh hesitates. * Muscle relaxers for
my shoulder,” he says. “It's been getting
stiffer. I can’t move my neck well. It's heen
going on for about two weeks, I have a scan
scheduled for next week.” He sees the look on
my face and adds, *I sure hope it's nothing
bad." I call Hugh six months later, He tells me
that the shoulder pain was a pulled muscle.
“Evervthing's going well with me,” he savs,
“hut the group lost a couple of people.”

NCE, WHEN DRIVING WITH HUGH, 1
asked why he so diligently puts on his
seat belt. If death creeps within, why
worty about an accident? He said he is

working hard to live and does not want
to crash his head through the windshield.

Hugh is nght. Despite increased use of seat
belts and helmets, brain injury disables or kills
someone in the United States every twoand a
half minutes. Although the brain is the only
organ covered mostly by bone, it floats in 4
thin cushion of flukd and can bounce against
the skull. Even shaking a baby can cause per-
manent bran damage.

On October 13, 1986, Patsy Cannon was
driving her nine-vear-old daughter to school
when another woman's car collided with
them. Only Patsy was hurt. Her seat belt came
loose pnd her head hit the windshield and then
the side window,

Paisy nwoke several hours after the acd-
cent. She felt fine but had severe amnesia. Her
amnesia is “retrograde ™ : She has no difficulty
remembering events after the accident but can
remember nothing from before. The only visi-
ble evidence of injury is a slight indentation
along the top of her forehead.

A photograph taken a week before the acci-
dent shows Patsy between two other voung
women. All are laughing. ¥ 1 apparently was a
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WE MUST LOOK AT OURSELVES IN NEW

Leaving his prison call for a peaceful
placa in the mind, inmate Charlas
Paacher maditates with Brother Rasa, &
Hindu minister in West Virginia
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WAYS AND ACCEPT NEW TRUTHS.

mouth ‘moves, but nothing comes out. By
shaking his head, he communicates a strong
preference for the Auburn University foothall
L Alabama He
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I REALIZE WHY PEOPLE I HAVE MET ON THIS STORY HUG 50

CHLTIE S LIED [l -'III'I s fELUTT Irom

f e |.:--||i! 1. Patsv and Leah's father were
Livoreed Detore the accigdent, and no obhwel
adult was around. “Can vou conk?” Leah

v 5d show me"” and almos
hurned the house down. Leah easily con
vinced her mothe
homework and all mol

F i .|e;-|1|1i|;.; every day after seho AL L

acked. Patsy said

that children mever do

|| :I:" I!.||“|. |:.| I-: k=

mall my mother bowght hersell deesses wit)

|'i-:'_l_| patiierns, |_|_';;|| te L= 1 1T scared me,

because | realized she was a citlerent person
[ he mother | knew wore only hilpek .'.I|l| bl e
Hilsy

- - '
Such changes after heai

Basic stiils Helore, haterl Dananas

P

IMIUFIEs 25 IMySDErEiol i| COIMiINicT.
Haisy |

she loves them

; &till leaming about human fatlines

Walking through a Birmimngham park., wi
encounter statues showing fire hoses knocking
lown civil rights Across the

the church where & homb lalled four

l[eEmonstrotors
SLTEEL 15
nothiing

voung girls i 1963, Patsy knows

ibout etther event. VA few vears g0 someon:
wsloedd if 1 thought they showld hire a “colored
nurse,” Patsy savs. “That's when 1 learned
thoul racism. 1 sawd 1 cicd not undéerstand Lh
1 he

_ . :
et toelel me about cnlored
reatanc. | sato

problem
my home has three colored bathrooms, an
erjov all three.”
Che accident may have blochemicallh
lestroved Patsy's memory, The more likely
xplanation 18 that it distupted connection

hippocampus, which seems to play o

g, June 10058



OFTEN. THEY KNOW TOO WELL HOW FRAGILE WE ALL ARE.

Gantly but firmly, family and friends rapeat crawling moves
with tan-year-old Brooke Miller, wha began (o walk only a vear
ago. Prenatal lack of oxygan to the brain likely caused the
Wassachusetts girl s delayed development. To overcome this
grooke tallows a8 rigorous schedule of physical conditioning
""We'll do it untll she can run like any other kid."”” says her

maothar. LiF. Wwho sUpervises the day s routine i Elow ]

DONE KENOWS what MEMOTIeS d3re,. eV

crucial role in the long-term storage of infol
mation. Different aspects of memory reside in erpl diecades ago, scientists looked for
VArous parts of the brain, Images In one place what tha led the "grandmother

for example, and emotions in another. People neuron.” Then they concluded that

like Patsy help researchers map this geogra one nevron holds grandmother’'s face

phy. When shown a picture of a rhinocerns, another her smell, and still another the sound
ne stroke victim, for example, savs, "Enor- of her volce. Now they think she is in none of
mous, weighs over one ton, lives m Africa.”  these places. Memory of grandmother’s Face

But he cannot say what it is: When asked what  they say, probably does not reside in a particu-

“rhinoceros” means, e responds “animal.” arneuron. It existsin the changed connections
These various memory centers cannol func- wiween different sets of neural networks
ton unless connected to the hippocampus Why do we remember some things and forget
['his means the old Patsy may still be inside but  others? “Memory 1s not a video camera or a
unable to assert hersel tape recorder,” savs Ulric Neisser, an Emaory
Do pieces of old Patsv appear in dreams University psychologist. “There is no 'total
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“MNo," Patsy say and I don't worry about recall

her. 1'm happy with the perton T am now are more or less accurite reconstructions

Chited Miracles of the Brain 15



Plotting a Path Into the Brain

“It's all very painful” despite the
anesthetic, says Tana Linkous, describ-
ing the application of a calibrated frame
to her head at the Univarsity of Virginia
Medical Center. Somewhere in her brain
naurons are sending storms of signals,
causing epileptic seizures. Doctors need
to pinpoint the location of this abnormal
araa befora they can remove IL

A series of scans provides a three-
dimensional computar image of the
brain, bracketed by the frame for points
of reference accurate to a millimeter.
Doctors plot the trajectory of an arc-
supported probe (right) that will insert
diagnostic electrodes deep into the organ.
“We're able to treat people now that
we wearan't able to in the past,” says nau-
rosurgecn Neal Kassell, who has helped
develop this image-guided approach.

MIHN GOELE, NEUNOVIFELAR, UNIVERSITY OF ViRSINIL
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WE STILL KNOW RELATIVELY LITTLE ABOUT THE THREE

hrough a hola in Chris Cotter’s head

surgeon placas a arid of eleatrodas on

Lo |'||,-ji': i :-_lj'f-'ll_l-' 1I.' BN DSY le515 at

Johns Hopkins Hospital (top). Wires
connacted to the grid surround the

gsuturag nole jatove] and transmit
nformation about brain activity

during selzures. By moving his fingers
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g brain (facing pagel, Cotter helps identify

crucial arans that should not e removead
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Most of us fi sing memary. We know the
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guy who went to Tahid.," Then we think,
*1'm getting old.”

Mot necessarily, Neurons die every day

starting from the dey we are born Fven

though many types ol human cells—for exam
ple, the skin, liver, immune system, and stom
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POUNDS OF FLESH THAT MAKES US HUMAN.

b another person, with a different life histor
=ome songbirds develop new neurons in adult cvere memory loss, ordementia, s Ade-
hood but must relearn parts of the same songs heimer’s disease—brain lesions firg

CRR Ty o

HE MDST COMMON ENOWN CAUSE of

Spring, identified by German neuropathologis

]
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no-new-neurons asserton cannol be made  between 5 and 10 percent of all people over 63
vith absolute cortainty:. BEvidence indicates andd ane-aguarter o one-hall of those over 83
that our brains may contain “progemtor Lsenetlc mutalion 15 4 suspéct but accounts

cells” that could become neurons if exposed to - for only 10 percent of all cases. “Earh
growth-stimulating hormones, Would they  onset” Alchermer's, which begins arowund 40
perform only tasks that require new learning?  or 50, runsin some families, Some Alzheimer's

INO Dnie KNnows. in older people is associated with defects in

I""-nl"ll'.:: D55 15 CcoOnbnuEous as Wi age 'i:-||||-_r tnother gene that _"|'|.“l_|-'.|_' A profem, annlimn-

peaple, however, retain capacity to generate  protein E, that ferries cholestern] in'the hload-
new connectionsand to keep old ones viamen-  stream and helps régenerate nerve cells. N
tal activity. Major memory loss with age usu-  one vel knows how it relates to neural tangeles
allv indicmtes illness or injury. My wuncle’s  and nérve cell death

mind remaned clear antil his mid-70s, when Environment may also be sigmificant. Stud
ne suffered small strokes during heart surgery, 125 of identical twins where one develops Alz
He began to confuse words. A “lid" instead of heimer’s and the other does not provide
1 Ycork” sealed bottles of wine, simple addi-  additional proof thiat Alzheimer's is a disease
1e no longer knew t
rules of chess nmng. Whether genetic or environmental,

Lion frustratec hom, and 1 and not just the inevitable conseauence of
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OUR BRAINS, FILLED WITH EVER SHIFTING

among primary biological suspects are tau, o
protein that may play L[-urr 1 formang tangles
that choke neurons, and amyloid,
that sticks to peurons like glue "-rl._'-
mulates whe
begin to generate more then the brain can flush

gl accil-
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COLLAGES OF MEMORY, DEFINE US.
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The Fragile Recovery of

CALIFORNIA

By RICHARD WOLKOMIR
Photographs by SISSE BERIMBERG



SEA OTTERS
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Grooming itself, a laid-
hack sea otter seems
the picture of ease. But
looks mislead. Lacking
blubber, this seafaring
mammal must constantly
praen its plusher-than-
mink fur to saturate

it with air bubbles —
insulation against cold
Pacific waters.

LEFEFTORT
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ASY HAS A COTFGH

“He came in wheezing,” savs Julie Hymer, who
lwoks after orphaned California sea otter pups brought
to the Monterey Bay Aquarium,

I am squinting through a peephole into Casy's nurs-
ery, where he is supine on his water bed. Only five
weeks old, he looks like a furry brown mitten. Glee-
fully he juggles an abalone shell with his hind flippers
and forepaws.

“His attitude is good,” Hymer sayvs. “ But we could
lose him.™

I have come to Monterey to learn how California sen

olters are doing in their comeback from near extinction. As many as
20,000 sea otters once dived for abalonesand urchins in the Pacific
off California. But Russian fur hunters, followed by Americans and
the English, decimated them, By the early 1900s anly a few Califor-
nia sea otters remained. Since then —legally protected —the popula-
tion has grown. But the slowness of the otiers’ return worries
biologists. Today fewer than 2,300 wild sea otters swim in Califor-
nia’s kelp forests. Casy embodies their predicament: He can charm
yvour socks off, but he i1s threatened.

With so few otters, any unlucky day a major oil spill could kill
maost of them. Meanwhile, fishermen view otters as competitors and
lobby to limit their range. But the otters have more friends than foes.
At the Monterey Bay Aguarium, for instance, humans are acting as
surrogate mothers for orphanced otter pups, teaching them to survive
in the Pacific. The goal is to return orphaned pups to the wild.

These oceangoing cousins of river otters once flourizshed from
Oregon to Baja California. Now they inhabit only a 250-mile stretch
of California’s central coast. To the north live their two close rela-
tives, the Russian and Alaska sen otters, The three subspecies are
separated mainly by nuances of skull shape. Also, the northern zea
ntters sametimes catch fsh, while their California cousins eat only
crahs, abalones, urchins, and other invertebrates; All three races are
about the sire of basset hounds, with comical bushy mustaches.

Sen otters are the most recent land mammals to return to the
ocean, and they still look like a prototype, with floppy flippers in
back and forelegs resembling a human baby's arms. Their dark-
brown fur often pales 1o California blond on their heads. Their live-
liness is exhilarating. And they look —how else to say it? —sweet,
like aquatic teddy bears. To see them is to be smitten. I was.

Foven a hard-hitten biologist once told me, " Otters have a high
cuddle factor.” And so it seems to me that sea otters are a gauge of
our performance as earth's self-appointed stewards, If we let these
engaging animals disappear, alarms should go off, sirens wail,

Coexistence with humans is the issue. And it bodes well that Cali-
fornia sea otters are flourishing in the heart of their range, the Mon-
terev Peninsula, because it i= chockablock with people. Monterey
is o contrapuntal arrangement of mountains and the green Pacific:
cvpresses, surf, seals, and seaside glass-walled mansions, with

Freelance wroiter RICHARD WoOLEKOMIR s interest in endangered mammal
species inspired him and his wife, Jowvee, to co-author fenkyord Bandicools
i Other Taley of the World's Endangered Spectas. GEOGRAPHIC contract
photographer S155E BRIMBERG most recently illustrated “When the Greeks
Went West" (November 1904)

National Geographic, Jumne 1995






insouciant mule deer grazing on the lawns and gray whales spouting
in the constal fog. Along harborside bike paths, Rollerblade skaters
glide like terns, while just offshote sea otters paddie on their backs
in the undulating brown kelp, lookineg with sharp Black eves at Kav-
nkers and scubn divers.

I stand one evening on Monterev's Coast Guard pier, watching
a mother otter teach her pup job skills. She ignores the anglers and
tourists milling on the pier ns she dives for urchins and crabs; her
pup following her down to learn, | can see her showing him how to
insert a searching paw into rock crevices, Surfacing, she bangs her
prev against a flat rock resting on her chest until the shells erack.
Wham! Wham! Meanwhile, Junior exuberantly pounds an imagi-
nary ¢clam against a make-belisve rock on his own chest.

It seems an idvilic life, here in the protected harbor, Mother otters
do backstrokes, each with her pampered pup riding dry on her belly
like a prince or princess aboard a royval barge. Another otter pulls a
strand of kelp over her chest, as of it were & blankel, and beds down
beside an anchored sloop, Butl bevond the calm harbor, otters diving
in the kelp at the Pacific's wave-churned edge have enemies. Greal
while sharks attack. But far more threatening is Lhe sea itsall.

Cine morning 1 help Monterev Bay Aquarium research assistant
Barbara Hrabrich check on the location of tagged otters off the town
of Pacific Grove. Peering through my spotting scope at an otter bob-
bing on its back in sullen gray swells as it chews on a crab, 1 remark
that it lopks pathetically small in 5o huge an ocean

“Tourists romanticize the life of the otter, but thev're not here on
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of San Francisco, Geo-
graphically isolated and
genetically distinct from
the 140,000 or so sea
otters in Alaska and Rus-
sid, their compressed
range troubles bilolo-
gists, who fear that a
major oil spill would
leave few survivors.,
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they come over the street,” says Hrabrich, * From my house | hear
pups screnming for their mothers, and the mothers screaming for
them, and the screams getting farther and farther apart.”

Probably it was such a storm that erphaned Casy, the pup with
i cough. He arrived on Easter Sunday

A ranger had called the aguarium from Garrapata State Park,
i few mitles south of Carme!, to report an infant otter washed up on
the beach, The otter program’s staff member on duty, Marcie
larvid, telephoned volunteer Bob Huettmann, who Hves near Gar
rapata, then rushed to the beach in a pickup truck. She found Baob
sitting beside the panting pup, shielding it from the sun with his
shadow_ Ashore, ofters can die of hyperthermin. The wesk-old pup
looked hice a forlorn kitten. Marcie laid him in a kennel cooled by
an ice pack in the back of the truck and began the 20-minute drive
back to the aguarium. All the way, the pup shrieked piercingly for
his mother

The newcomer wis given the name Casy, after a preacher in John
steinbeck s Grapes of Wrath, who taught o gospel of love. Otter res-
cue progrm volunteers tended him around the clock, feeding him
from a botltle and constantly groomimg s fur

The aguarium’s otter program is mainly humanitarian. But it is
a hedge too—albeit a weak one—against a major o1l spill that could
wipe out most of the wild population, If people can teach pups to
forage {or themselves after a devastating spill, they might be able to
return them to their natural habitat. But it is tricky, because otter
pups learn so much from their mothers. Meanwhile, for Casy, the
immediate worry 1s his cough.

Caltfornia Sea Oifers

Given up for gone by
the early 1900s, Cali-
fornia sea otters
stunned the public in
1938 when a rancher
apotted this small band
of survivors near Big

Sur. "Had you reported
dinosaurs,” a marine
biologist told him, “we
couldn't have been more
utterly dumbfounded.”



Rising through soaring stems of Kelp with a sea urchin in tow —plus a tool
for smashing its sharp spines—a sea otter heads topside for 2 meal. Otter,
urchin, and kelp coexist in an aguilibrium of appetites, scientists have




discovered. By keeping the urchins in check, the otters help preserve
the kelp-forest habitat upon which the urchins —and California’s
S0-million-dollar-a-vear Kelp harvesting industry — depend.




N THE OTTER NURSERY live-week-old Casy suddenly realizes
| |I|'|-'|_:| { § |'|_::|' !.l':::-l-ll i3 Eird lll. || 'I: 1 |-||'!-.|i|
vhen they are separated from their mothers, Coasy screams. 1t

- 15 an Unnerving screilrn: PIErcing, UmnpaErioL: prrtiiul

Tvmer tells me, shak

| ould so tinv a '-':I- hriek wider? 1i.':.'-|'|l' i5ts l::_ i
She chews her Hip, and abriptly telephones Tom Wiliams
_lllll"l.'ll BY Vel ';!' AN '-_':||| I'I Ill' L ' LA A ILLEATIUITE 5 1 ||'||' |

A oLhe cinacy clinie Uasy sopueals as williems draw ], He

[hass Mwow (oa gl gl He s ealing and gmning 1z ht
Hen CoRsy 18 ready L I i ke |8 E

['hat, 1 learn from Marianne Riedman, then the aguarium™s chiel
atter bialogist, 1 a difficult course of studv. I watch a mother
I or a mussel, then crack it op the ro he 15 CRITVINE
under her “arm.” With nemghy human gesture, she passes 0
norsel to her pup. Both otters then cl vith seemi
grins. Riedman tells me that when otters app o grin, ti -

VITLEFS 2L S0 IUCh DeCaAL "'.l"-.:l | VE WINES l!.i!"! FELAT]
Between menls they barrel roll and somersault, bustly pawing thei
|||.' . Ei E 1 |: | § w—— I:._I- |'|| I||-| il i :I _Illlll'_r |'|| '_|' 4 III |i_|'

rrooming it with oils from their sxin. In the process they saturid

the fur with air bubbles, their only insalation, Unhke seals and

!
whides, thev gre sKinn kevn [rom [reering m the cold Pacih
they depend on the bubble-holding capacity ol their uniguely thick
fur qe many &= a million haire per ol b Dors b TR
I 15 | 1% il . TT1 i i CRLErE e LELEED, BPETPSs [l Foallebn ]

mum of 60,000 hidrs per square inch. The avernge human head ha One of some 60 5ea
e 10,000 hairs, If an otter's fur is matte in ol spill will di otters tagged and
it—il quickly freezes to death tracked during a
rrooming comes naturally to voung otters; what the aguariurm = decade-long study
otter school” must teach orphans s diving, foragpng, and shell by the Monteray Bay
cracking. Pupils’ survival depends on how attentively they stud, Aguarium, this female
‘When we started trying to save orphined otters, our success rite had her nose blood-
vas zero, sayvs Tom Williams, who began studying séa otlers afte ied during a mating
he 2ot up his velernnary practice in Monterev an 1971, AL first | encounter,
kept arphaned pups in his bathtub in seawater. “They'd only live Gathering in rafts
L day or two, " he savs to sleep (right), sea
Feeding unweaned pups was the biggest problem. Williams piters were 2asy prey
miiiked six mother otters and found that sea otter milk 15 25 percent for early fur traders,
fat, six times as {atty as homan milk. Fat keeps baby otters warm who found them natu-
i ' blending chopped rally tame and “inno-
uid, Manila clams, hall-and-half, a saline fuid, cod-lHver ol cent as sheep.”

S Vational Geoerabhee. Juns
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Returning paps to the Pacific bas proved much harder, Une of the

surviving orphans, Roscoe, now 64 pounds, is the largest of the
ibit otters. He was the aguarium’s first try at
returning an arphan to the wild. When released m November 1986,

he kept swimming back and forth in front of the aquarum, Fmalls

L}
WHEALLATIUTT 5 LITEE €X

he vanished. Six days later he was found eight miles away atl Pebbls
rausted

scoe, three more releases thiled, Then in 1988 the Aguar-
inm tried & new approach; otter school. Every day a stall member

Beach, starving and ex
After |

s
would take the pups swimming in Monterey Bay. As réal mother

otters do, they would forage on the bottom while the baby walched

10 WAS "OTTER PREP'S" first graduate. Fingers were
crossed when he swam out to sea on February 14, 198
carrving a battery-operated radio transmitter under his
skin. As aguarium researchers followed hm by van, boat,

and plane, Pico swam south to Pebble Beach, then north again
crossed 20 miles of open bay, and joined other voung males n
ivhood. He was a graduate, summa cum layde

e i t . :
I:I'I tne rst !_'. -.:'|..|." e --|':| Bty !|||' LA Of ClAasses TWO DAl L

bachelor bud
be retrieved, throee died, three were lost, gnd five successiully
returned to the wild

Tracking 1s critical after-an otter release. Sa 1l fly with aguarium
biologist Michelle Stagdler on an otter-locating mission. We are |ook
ing for the radhio signal from Beng, released in October 1990, O
goitl i3 simply to make sure that Benil s still alive and to check on

his location. We pick up the beeping of his transmitier near Santa

Cruz. Steedler notes his location in her log. As we flv on in search of

ather released otters, I look far up the coast. Unce otters ranged all
glong Califorma. Now no otters ve north of san Francisco

In the wake of explorer Vitus Bering, Kusstan fur hbunters began
taking Russian and Alaska seft otters in the 1740s from Kamchatka
ind the Kuril and Aleutian Islands. After bringing them (o ness
extinction, the hunters moved south. By the 1830 California zea
olters were all but gone. Scientists who knew of izolated rafts of
otters kept mum, éven after the 1911 International Fur Seal Treaty
ave the sen otter protection. But on March 19, 1938, & rancher al
hy Creek, 13 miles south of Carmel, looking through his front
worch telescope, saw animals he could not identify swimming in
p. The scientists’ secret was out: California still had seqa otters

1972 Marine Mammal Prolection Act and the 19

angered species Act the otters have multiplied —but very slow

by, Califormia has feser than 2,400, compared with 20,000 lkussinn
otters and more than 120,000 Alaska cousins. Maoreover, Alaska

OLLETS A INCrEasIinE A3 Much as Zu percent a year, w nie the-annual

increase for Cahiiornoimn sea otters 1s just s percent Hoping to find out

whiy their population growth 15 so slow, sclennists are probing otte
behavior. In particular, reproduction patterns intrigue them

“Look —a mated pair, " savs biologist Marianne Riedman, peer
ing through her spotting =cope at the kelp beds in front of the Mon
terev Bav Aguarium. I look through her scope and see a4 male
repeatedly bumping & female

‘ow he's pushing his hind flippers in her tace,” she says a few

Tense seconds tick by
as veterinarian Tom
Williams and team
scramble to stabilize

a sea otter pup discov-
ered stranded on a
beach wailing for his
missing mother.
Treated for dehvdration
and placed in the Mon-
terey Bay Aquarium’s
nursery (below), the
seven-week-old orphan
soon became fast
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friends with Marcie
Tarvid, one of a dozen
carogivers who feed,
groom, and cuddle the
infant otters in round-
the-clock shifts. "We
basically become thair
surrogate mothers,”
says Tarvid, who
admits to skipping
lunch breaks to keep
her pup content. “If
that pup Is unhappy,
vou are unhappy,”




Diving into her
lessons, & sea otter
named Jody learns sur-
vival skills in the Great
Tide Pool, a halfway
house for orphanad
otters at the Montersy
Bay Aguarium. Pups
attend schoal four
hours aach day for six
maonths, celebrating
milestones along the
wiay before graduating
to life in the wild. “You
should see them when
they touch bottom for
the first time,"” says
teacher Julie Hymer.
“It's like they have a
smile on their face.”
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“I just rolied up my
sleeves and decided
we were going to stop
it,” declared Margaret
Owings in 1968 when
dead otters washed
ashore with knife and
bullet wounds. She
founded Friends of the
Sea Otter, a citizens
group, to fight a bill
legalizing the shooting
of sea otters. “We
wan,” she revels.

1

. ‘.f_'

minutes later, "I | were a female otter, | might mate with him just
to get him to go away.”

The couple perform the standard otter mating maneaver: The
male bités down on the female’s nose (a sipn of sexual maturity in
females s nose sears) nnd rolls her onto her back and onto his belly
Oceasionally, males acadentally drown thetr partners while mating

FTER FUPS ARE BORN AND WEANED, the young females lend Lo
drape
themselves in kelp and sleép together in a "raft.,” For
weaned males the paitern is different. They swim to the
perimeters of otter territory, where they join bachelor groups. After
five venrs or s0 of bachelor life a male 1s matyre. Now he becomes
salitary, staking out astrip of water, perhaps a half mile long, chas-
ing rival males away and patrolling for females in estrus

When otters mate, they may engage in one-night stands or two-
week flings, Six months [ater the female gives barth to one pup
Males tnke no interest in pups, except occasionally to Kidnap one
until the pup’s mother affers an abaloneg or ¢rab as ransom.

Females dote on pups, butl sometimes they must administer discl-
pline. “When two pups start playving, they usually don’t want to
stop,” sayvs Riedman, But playtime must be short, because pups
earn. “Often a mother has to grab her playiul pup
by the scruff of the neck and haul it away.™

Bv the time an otter pup is weaned at six months or so, it has
fallowed its mather Lo the seafloor on thousands of foraging dives,
lenrning o turn over rocks and to crack open shellfish. Sea otters as
a group eat some 40 different kinds of prey, but individual otters
specialize, Riedman has found they tend to eat what their mothers
ate, and even to use the same sorts of tools, Une femide Montere
Bay otter, for instance, learned to use a cola bottle to crack shellfish

stay in their mothers! territory. Qfen o group w (]

hasve so fmuch to

National Geomvaplee, June 1005



Riedman later observed that otter's daughter using a bottle too
“{tters are smart —at least as intelligent as dogs,™ says veterinar
1an Tom Willlams. One measure of intellipence in an animal is the

ability to change its behavior to gain an advantage. Marianne Hie
man studied one male otter that —unlike other sea otters — learned Lo
catch seabirds, Other otters have learned to bite open soda cans
lving on the bottom to extract tiny octopuses hiding inside

Hiologists admire and often delhight in the resourcefulness of sea
iut they worry over otters’ mability to cope with the world
they are reclaiming. Tankers endlessly pass back and forth along the
coast, and many conservationists predict that a spall 18 inevitable

OLLErS,

The Exxon Valdez spill killed as many as 5,000 Alaska otters, more
than double California’s entire otter population. California is now
building a five-millinn-dallar otter rehabilitation center at Santa
Cruz. After a spill, otled otters will be brought there for cleaning
But California Fish and (ame biologist Jack Ames argues that it is
far more effective to prevent spills than to try to rehabilitate oiled
otters afterward. “Exzon Voldez proved that,™ he zays, noting that
cespite valiant efforts, anly a few of the Alnska otters were saved.

If California sea otters were reproducing more successfully, their
aclvocates would be less concerned about oil spills. “'We have no
concrete wdeas why their population growth 1= =0 slow, " says 1. §.
Fish-and Wildlife Service biologist Glenn VanBlaricom. “Pesticides
nhave been suggested, Or perhaps the habitat is somehow just not as
pond a= 1 Alaska.”™

Researchers are much further along in their study of how otters
affect the environment, thanks, ods
brish with extinetion. Biolozists have yvears of data on the copstal
kelp forests without otters. Now thev can measure the impact of the
otters’ return. That impact 1s enormons

Northern Pacific kelp forests are a habitat for all sorts of species;

v enough, to the animals’ clos

Laltfornia Sea (tters

{ ._,-' I:;:.-. b r; r,-;},l -

“We might be out of

business in five years,"”
laments urchin diver
Jim Clayholt, at left,
who fears the sea
ofter's resurgance will
cripple his livelihood.
Relished by otters, sea
urchins sell as delica-
cies in Japan and now
surpass salmon as Cali-
fornia’s most valuable
commercial fishery.



Maost popular performears at one of Amenca’ s most visiied aguarnums, the

‘juvenile delingquents” —as Monterey Bay Aquarium guides call this trio of

resoued orphans —confer in a corner, Their favorite prank? "Dismantiing




their exhibit,” says a trainer. “If it can be screwed off, pulied off, pried
off, or chewed off, they'll do it." Aguarioms around the country have
taken in rescued otters unable to survive in the wild




Uine of them 15 the sef urchin, & big eater of kelp, The otters, 1t turns
out, serve as kelp-forest “rangers,” hunting the sea urchins. With-
out ofters, urchin populations can explode and deévour 50 much kelp
that thev create “urchin barrens.” Since Relp aflects waves and cur-
rents as well as providing habitat, otters are key playvers in coast
ECOSYSEIS.

[he ravenous appetite of the rebounding otter rangers has made
them a political anmmal, Commeercial abalone and sea urchin fisher-
men believe the otters will destroy thérr indastry. Abalong sells for
high prices, and urchin roe is prized in Japan. Ironically, it was
Lthe near extinction of the otters that created that industry m the first
place, because with the otters gone, the shellfizh populations
exploded far above natural levels

‘Some people in the industry would just as soon wipe out the

otters, " savs Zeke Grrader, executive director of the Pacific Coast
Federation of Fishermen®s Assoclations

Most fishermen would simpiv like to limit otters to their current
250-mile range, reserving the rest of the coast for fishing. Otters,
they sny, can be protected 1n this small range by forcing o1l compa
mes to move their tanker lanes much farther offshore, by praohibit
mng ol drilling in or adjacent to the otter range, and by controlling
toxic runoff into the ocean from agnculture arcund Monterey

wi feel that it this t=sue 1sn't resolved, in 15 or 20 vears there
will be no shellfish industry in California, " savs Grader

MNOL evVEryone agrees. "Commaercial interesis alwavs look for a
Culprit to Dlame w
taking!” declares Margaret Owings. She organized a group called
Friends of the Sena Otter after attending a meeting of fishermen in
1968, "1 was horrified, ™ she savs. “The fishermen were a
up and shouting about killing sea otters. I saw that the otters needed
A friend, so 1 just stopped evervthing and concentrated on them."

Under her leadership, Friends of the Sea Otter became o powerful
volce In Sacramento. Once, when the legi=lature was considening a
bill to allow shooting otters, she rushed a busload ol placard wavers
to the state capital. "“'Those legsiators received thousands of letters
from schoolchildren al
Otters!' ™ Owings says. " They had to withdraw their billl"

en they themselves are the most gty of over-

 Sanaimng

across the country saving "Stop Kilhing the

Lespite such devoled fans, the California sea otter's future is
shaky, Dur abilities as conservators are still uncertain. Even the
Monterey Bay Aquarium réscue program—where so much care and
love is lavished on orphaned otter pups—Iis only a tentative success
Forty percent of the graduates do successfully return to the wild
But 60 percent do not

NE MORNING I réceive a lelephone call; Casy 15 dead.
I am instantly depressed. Casy had been myv favorite, 1
cin sEill feel the strength in those mittenlike paws clinging
to my - arm. | had helped, in R small way, Lo get him over

his cough, And 1 had smiled one day at his independence as he pad-
died far out on his own when Julie Hymer took him on & training
swim. It was that independence that killed him

Casy had befmiended April, an older otter that is one of the pro-
gram’'s successes. 3he has been seli-supporting since her release, bui
she still regards the aguarium's tidal pool as her bedroom, Casy met
her there and began swimming off with his new friend. Julie Hymer

o Natrional Geographic, June 1085

Using its torso for a
table, a sea otter ban-
guets on Manila clams.
Increasing in number
by a feeble 5 percent
a year, the California
sea otter's comeback
remains chancy. Com-
plete recovery, biolo-
gists say, depends

on the animal's being
allowed to recccupy




mare of its onginal
range, a prospect that
embitters fishermen
but inspires otter allies
liker Margarat Owings.
“The sea otter has
bean along our coast
for three million years,
since the Pliocene,”
she says. "We only
arrived yesterday.
They really belong.”

Cafefornidg Seg CHlers

lecided to encournge his whim. Maybe April would teach her little

LN & B r- A - 1 , f - 1 -
lmirer to forage. But April was not Casy's mothes

samething happened one night when Casy swam out with April
into the bay, Mavbe he nagged her for a crab and she snapped at
him, sending Casy paddling into the darkness. April returned alond
to the tidal pool. Searchers fanned out, but Casy had no implanted
racio transmitter, Days later he washed up on the beach at Forf
Crd, & few males to the north, starved

A lot of us cred, ' sand agquarium volunteer Bob Huettmann
who had helped rescue the pup

Bob and | are standing on a dock behind the aguarium, keeping
watch over another ol the OFpNEnS, Lxanny, It is :-.'.:|'.il'_-:-. 'S |':'-|_' l':..‘l"-'
He iias just been released in o shallow cove next to the aquariam
.:I|l| IO |'1' IS I'esiing on-a [0l Wi see Nm ..-III-'.'|I!.'. ||-'-'-'.|-"_: Lo
horizon, working up courage to swim out

[ 12'I.I|.. vel |'|:|'.1. Il I humans now are Leving Lo do lor otters |=
15 new {or us, this mtense concern for other species, Perhaps we

need the sea otters as much as theyv need us. Watching Danny poised
Lo return to the wild, I wonder; As we humans tryv to help otters,

could the otters be helping us become better humans? [ ]




Living 1 the Shadow
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Photographs by
ANNIE GRIFFITHS BELT

AFTERNOONS BROUGHT RAIN In L‘ilITI‘I.'
spring, when my wife, Annie, and
[ came to Galilee, the rugged hill
country of northern Israel. Galilee
15 best known, perhaps, as the
home of Jesus of Nazareth, and
with its stony hillsides and gnarled
old olive trees the region surely
looks the part. Even the weather at
first seemed biblical: Mighty,
swift-movinge thunderstorms would

darken the skies and smite the

earth. Then the grav marble clouds

would part, and a single incandes-
cent beam would pour through like
a searchlight, probing the green
hills and bone white stones like a

miracle looking for a place to land.

A Druze elder collects his thoughts in Majdal
Shams, an Arab village in the Golan Heights
overlooking northern lsrael’'s Galilee. Nearby
are Isragli police, sent in by the hundreds

to stop a pro-Syrian celebration. Such is the
uneasy relationship of Arabs and Jews in
Galilee as wall, even as Israel and Arab
nations reach out to make peace.
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of Peace

GALILEE
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such as Joewish farmers working the valley below, know that many

civilizations have come and gone in Galllea over the past 6,000 years.
says a farmer: ""We lose one war, and we too are history,"’




In the spring of 1994, miracles really dig
soem gt hand in the Middle East. It had all
berun o few months before, with a handshake
between archenemies— Prime Minister Yits
hak Rahbin of Israel and Yasser Arafat, chair-
man of the Palestine Liberation Organization
(PLO). They had stunned the world by agree-
ing to end the decades-long conthict between
Israel and the Arabs known as Palestinians;
nost of whom fed or were driven Irom thelr
homes during lsrael's 1948 War of Indepen-
dence. Many were living in refugee camps in
the West Bank and the Gaza Strip. ®

Next up 'was Jordan, whose King Hussein
was moving quietly to strengthen ties with
lsrael. To make peace with neighboring Svria
lsrael was considering withdrawal from the
{(volan Heights, it bt annexed aftes
capturing the territory in 1967

Muany Israelis were {illed with hope at the
prospect of peace; some, noting that Galilean
_F-.".'..'*-.l-"!|| "ur.|||-|'|.'.'-.|'|I'.l:'l'|‘.'.-'i;"l.'l!'I'.':".;Hi'.'-']"- fiar

whiel

decades, were even going so far as to call Grali-

lee the “ bridge to peace,” a model for how the

Lwo groups can put aside old grievances and
work toward a commmon future. 1 his 15 what
Wi came to set

But what we found in Galilee suppests that
mending fences with the Arabs outside Israe
may turn out to be only the first, pnd most difh
cult [he second:
mnking peact i) Arabs living

imcrcde Israel ay citizens, whose discontent has

sten toward lasting jEace
with the 850

Ben SUm e INg (O Pl |‘- S0 vears
iz critically important to Israel in
its Jordan Biver and Sea ol Gall
lee supply more than
water; its fertile wvallevs pul Jood on

[} [
ALIOND 5 [RDNE; S

Ladlile
maAnYy Wavs
a third of Isrpel's frosh
the
:iglrl."ll'f .'||'I|i ANCIent Ciaes
servie as a storehouse of the Jewish spint. Lall
contains the hes
A rahsin Israel, many of whom were displaced
by the war of 1948 but remained within the
new state instead of fleeing to neighboring
lands. For these Arabs the prospect of & larger
peace between Israel and its neighbors brnings &
to their long struggle with the

lee also viest concentration of

EW LUTECTICY

state over he rights ol Aabzensnip
he 450,000 Arvabs in GGalilee are 8 diverse
eroiin—mnaost are Muslims, with minorities

of Christtans and Droze. Some 50,000 are

Thie 18 the arond LEDGRAPHIC stom shot bv ron
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shand; Llon, The hirsl, on B

Lract paologralEiel

nuthored by her hi

Californin, appeared in the December 1989
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"1 just felt God all over
ma,"” reports Jerry
Yother, at center, a
nuclear technician
and ordained minister
from Chattanooga,
Tennessee. Like 1.3
million Christian tour-
igts each yaar, he
came to lsrasl 1o walk
in the footsteps of
Jesus, Coming to Gali-
lee — and renewing his
baptism in the Jordan
Hiver —turnad oul to
he a life-changing
gxperience. |l can tell
you axactly what |
was thinking here,”
he says. " I'm hearng
God say, this is my
son Jerry, in whom |
am well pleased.”

Bedouin. But all are caught in this dilemma
They are outsiders, non-Jews m a nation thal
defines itsetf as the home for all Jews. And, ina
COUNnLry that I.'I.-.'_- '_l_ll'll'_l"||_ S1X WITS afainsi '1'I.ZI'I.|'|
nations and lost thousands of lives to Arab ter
raorists, they are still considered by many to be
potential encmes

'he 447,000 Jews of Galilee are also a study
[here are Ashkenazic Jews of
European origin, sephardic Jews from Norlh
Africa and the Middle East, and black Jews
from Ethiopia. There are Jews from Americi
Tews from Iraq, Jews
many thousands of Jews from Russia. There

in chiversity

from the Caucasus, and
are ultrareligious Tews, secular Jews who rare
Iy set foot inside & svnagogue, and Jews of a
hundred variations i They mosth
live in separate communities and don't agres
on much except the most important thing of
S "Who Are the Palestintans?” hy Tad szui
1993 NATIDNAL LEOGRAT]
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11l They ar w5 in the homeland of thi ,'r' W, ieded] an QPpaEfAallon o save hiz sight, but Pal

and thev are here Lo stay, "5 parents were poor farmers who didn 't havs
The glue bindine all these Hves togetherinto  the two British pounds to pay the surgeon. In
the human mosaic of Gahilee 1s verv thin, And, stepped one of their Arab neighbors, Ahmed
= we would discover, it doesn't take much to Zuabl, who fent them the money. This was
shake the pieces loose, along cracks leftover 1922, and Palti was just old enough to b
from 1248, when the Jews and Arabsal G ilee  trusted to delver instaliments on the loan
went to war, Y Ninety-nine percent of the timd Cne of my earhest memornes was walking
Arabe and Jews in Galilee are scrupulously grefool up the mountam Lo pay Suabi the 210
reect in their behavior, warned Armon shillings or whntever my lather could atiorad Lo
Soffer, an Israell geographer. "It's that other end,” Palti recalls: "By the time we paid i
one percent that will give vou a glimpse of the  off, | was practically a member of the Tamily
voleano we 're sitbing on. Today Palti s a tall man with a big soff
auph. He wears his 76 vears prowdly, his trou
0 ONE ENOWS THIS better than  sers loose, his gray hair short hke a pelt. His
Palti Sella, a Galilean Jew of  burdens are carmed with a slow digmaty down
the older generation —the one the streets of Afula, the Jewish market tows
that knew Palestinians before  where he lives. And though his chronically

the war as neighbors and sore feet have forced hom mto a pair of check-
L

(riends, When Palti was a boy, his yvounger ered flannel bedroom shppers, he was always

hrother contracted a severe eve infection, He glad to fold his ng frame into the passenger



Captured by |srasd in 1867, a Syrian gun

emplacement in the Golan Heights

{above) looks down on Joewish
farms an northem Galileg, illustrat-

ing the military importance of  itin ' z :
this plateau A : VR
About hall of Galilee's 300, 000 :I_'Hl_linl_.':tlllnﬁ .‘?-" - ’E:rﬂ S ? A
people are Arab, concentrated SN 1 il ™ i weinthiere) 'E' | I 02 i e
in a mountainous core that the (TYrel | Lehapon with help from 0 1 h'"""m'-lh
UN assigned to an Arab state irﬁ"'l ese Christian forges d_.'.'_"‘ 0 G yat
in its 1947 partition plan for :In_:':'llr,';"r;;""- 1'- D i aaa
Palestine, then ruled by Brit- i, ' o i
ish mandate. When the 'F-F"Eﬂ ) ‘L VALLEY
Jewish state, Israel, 15
declared its independence 1 -
in 1948, Arab nations o o GOLAN
Y
attackad. lsrasl won the Maahmt ™ - ¥ TEH
wear, destroying 165 MaBariyya o Tarvhibsg __;.‘_, "q".,’.;II £ (EICPLS
Palestinian villages TEFEM INCRISTRIAL Mnﬂ*— : % Qarping
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o= v | I8 '
. Ak ) |"il T
£8 ANCN e : i ':""v' . L} S S 1 G
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sgal of my jeep and set out on some adveniure.

“Where to, Mr. Donr™ he'd rumble, turn-
ing slowly to face me with a merry look. “As
usyal, Americadrives,” he'd say. "And Israel
goes along for the ride "

Omeday Pal took Annieand meto Dahi, an
Arab village up the mountain from Afula, to
meet Mustafa Zuabi and his family, descen-
dants of the man who saved his brother's
evesight. Mustafa, a stately, keen-eved old
gentleman in a white kaffiveh, or traditional
head covering, greeled Palt warmly at the
doorin Arabic and welcomed us into his home,
Mustafa's four grown daughters—all in their
ils—whisked Annie off to the kitchen, where
they were already preparing food for us: |
joined the men in another room and listened
az Palti and Musiafa, reclining on couches,
teissed gendal insults at each other across the
cold tiles of the living-room floor.

"Abu Muhammad, I'm concerned for vour
health,” Palti said to Mustafa in Arabic. “Are
the girls feeding you properly?”

“1'm well, thank vou. And vour feet, Palti?
Hiave vou hired this man to drive vour” he
asked, nodding in my direction,

“Abu Muhammad is wealthy in daugh-
ters, " Palti said to me, " Next time you come,
please bring five or six grooms with vou. Even
Jewish ones will do.”

“1f all Jews were like Palti, we would have
no problem,”™ Mustafa said, turning serious,
"He makes bad jokes, but this vou should
know: Palti Sella saved us.”

In the summer of 1948, Palti Sella wasin a
unigue position Lo save them, thanks to the
fluent Arabic and knowledge of Arab culture
he'd picked up (rom the Zuabis: He was serv-
ing as a senior officer in the Haganah, the Jew-
ish militia battling troops from five Arab
countries that had alttacked the new State of
Israel. Initially outnumbered, the Haganah
was better organized than its foes and soon
gained the upper hand, conguering Palestin-
ian villages one by one and usually expelling
the residents or panicking them into flight.

Dahi's time came in June, during a Ha-
ganah sweep through lower Galilee. Prime
targets were the seven Auabi family villages
around Afula. Hours before the attack was to
begmn, Palti interveneéd and persuaded the
Haganah to spare them

Abhmed Zuahi was so grateful to Palti that
he made him his kin—among the bighest hon-
ors an Arab can bestow —and ceremoniously

Psrnel's Craliloe

added his name to the of ficial sheepskin detail-
ing the Zuabi family tree.

“Thirty-Tive years ago,” said Mustafa, "1
told my cousin Palti that peace would come o
this land. Because if one Arab and one Jew can
be friends, there’'s hope for all of ys."

E MADE A HOME for our-
selves among the Tews, set-
tling into an apartment at
Maagan, a Jewish kibbute,
or communal farm, on the
south shore of the Sea of Galilee. Annte and T
had brought along dur two small children, Lily
and Charlie, and n kibbutz scemed like an
ideal place to live while exploring Galiles.

Cur neighbors were up before the sun; by
seven the rowdy sidewalks were full of bare-
foot kibbutznik kids scrapping their way to
school and adults on aging bicyeles with fat
tires. Engines roared to life. Men in old blue
work clothes piled onto flatbed trucks and
rumbled out into the fields, their hard hands
and arms still smarting from yesterday's battle
with the bunanas and dates. Others filed into
the dairy or gathered themselves for a day in
the ostrich pen, collecting the eges that fetch
some $175,000 a year in export income from
Europe and the United States.

From our deorstep it was 20 miles south to
the Green Line separating lsrael from the
occupied West Bank, 27 miles north to the
Lebanese border, and onlv two miles south-
east to Jordan, Svria was just over the next
hill, which happens to be the Golan Heights,
Syrian territory until Israel captured it, along
with the West Bank and Gaza Strip, in the Six
Day War of 1967. The Golan's strategic posi-
tion overlooking Gralilee makes it a great van-
tage point from which o lob an occasional
artillery zhell at a neighbor or pick him off his
tractor with a high-powered rifle —which is
what the Syrian military regularly did until
1967 and why so many Jews in Galilee are
against returning the Grolan to Syrin, & sworn
enemy. It'salso why all kibbutzim near any of
these horders are part farm and part fortress.

Mangan's perimeter is protected by an
eight-foot barbed-wire fence, antitank sm-
bankments, & series of bulletproof watchtow-
s painted gunmetal gray, and an armed
guard who mans the front gate and checks all
who come and go. Tucked between Maagan's
residential buildings are 22 bomb shelters, and
if you stand on shelter numbeér 7 next to the

6%
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Jawish roots put down thousands of years ago still baar life, say visitors
to Meran, where second-century rabbl Simeon bar Yohai, symbaol
of Judalsm's staying powaer, Is believed to be entombed (above). Driven
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nto hiding by the Romans, Rabbi Simeon developed a mystic philosao-
phy. Passad from rabbl to student for a millennium, his teachings were
codified in the Zohar, foundation of modern Jewish mysticism




kindergarten, vou can see Jordan, which the
PLO) used as a base o pperalions lor AllACKS
azainst Israel between 1967 and 1970

. B  § |
1 was bad with Lhe SV IADNS, Ill: I =

FLLO davs were the woret, rémembers Fate
Hen-Shoshan, who came to Israelin 1949, thi

Managan was constructed amid the rubble
A1 '

- (! § . — -
LEN I 155 P =TT} 141 |I|| i |I I
. d ok ke g B i B e m e e B e e i e kd — 1

idren grew P slecpIng
n homb shelters che sald. “And my [us

and. Amnon, was shot in the back one nigh

LIk &l IlII -_.l..

the |Sds war, UUNITr C

v the PLO) as he was dnving the road Lo Hel
Shean, He recovered, but for two months b
hung between e and deatl

A delicate woman with eraving red hair and
the strong, lvrical spirit of asongoirod that Iived
hrough & hurricane, rstee 15 an arfisi—a
painter and sculptor—although her job on the
kibbutz i= making gnd mending children’s
clothes, It's a measure of Galilee's EACE 1N
.|':||!'| |'-"|I||.I I'II' I' '::'II L4 I-I-"lll'_I rl.!'
kibbutz e Il:-:'E-l-i|l to useé number 18 bomb
shelter as a warehouse for her paintings
Like Israel itself, Kibbutz Mangan sorves as
a refuge for Jews who hved through the Hi
CALISE, .-"-l.li'._' of the old folks here—CUhava tl
seamstress, lejo the gardener, Mondie the
financial planner, Ruth in the laundry with

her Auschwitz tattoo—survived the Naxi

|
1
CEIMP Estee was 12 venrs aldd when the (el
. ;

LNEFovernmaent Lo row '|-|_._||- \ e IUE WS Ok
of the lucky ones sent not to a death camp but
1o & labor camp in Austria, where one of her
:'!|' WAS ( |" Lng e |'! : L} |I i i !..'Il LI
hombed by the Allies. "1 can't descrnibe that
terrible smell.” she save softly, “and 1 will

I-:."-II = -I.I-IEI. I R =T _I I W HY s

T e & L N

| asked g Cxalilean Jew once why these kib
butzniks staved, even during the worst of the

SOIPINnE And {errorisimn Because there's that made il impossible to see even the Lrodan
nowhere else to go,” he said simply. “Thisis  Heights, or the water slides and tourist restauy

the cloud that hangs over every Jew in Isial rant= lining the lakefront road to Tiberias. A:

it turned cut, this khamsin was nothing con
IONTH into our journey a pared with the davs ahead
r . . BN . 1 Tk & =2 gt g " o | | " i
wave accompanied by a ~chool let out early on the eve of Holocanus

ige cloud of dust settled Remembrance Dlay—Aprnl 6, n Wednesday

(Galilee, which gave the in the quiet Galilee town of Afula. Just down
rerion A muffled and the road and around the corner from Palt Sel-
friends the kibbutzniks la's house, lewish students from two near)
Ore BRAamyn 'I"' [0F LS .|..I-:ll' high schooiz chatted and laurhed as
d that it had blown im the

]
|
muTia. wWhere It was Aitia pulled hus number 340up to the curb and

vowted fora bus to take them home, Ashe

) i) ; . - I = i |- = e
dVvE B ViRl 1L e Khamsin 1L red to take on passengers. As e opened

inan evil vellowish haze  the door, a light-blue Opel swung in {ront of

i Nitlromal Ceeppradin farme FO0S



Flamas of Taith soar
from every hilltop dur
mg the Jewish holiday
of Lag b'Omer. By tra-
dition Hasidic Jews

throng the tomb of

Rabbi Simeon —whao
survived the Bar
Kokhba revolt of A.0
132-35, crushed by
Home—and light bon-
fires of celebration
The next day rabbis
admimnister first hair-
cuis to three-year-old
Doys (above)




the bus asif to park. Then its driver pushed a
DUtton on & maeLlal |||-‘-; COnneciedd |I:-.' wireton

bomb strapped behind the rear seat

By the next morning, when Annie and |
arrived on the scene, all Israel—and much of
knew the prussome detadls. Eight
peaple died and more than 40 were wounded
m the explosion, which the bomber intensified
by placing two gas canisters and a bag of eight
penny nails in the car. The driver, who was
also killed, wasidentified as a voung FPalestin
1an from the West Bank

A terrormst group called Hamas, which con-
siclers all of former Palestine sacred 1siami

the waorld

territory, claimed responsibility for the attack
and vowed that i was e first of many, o
avenge an act of terrorism committed by a
the mas
zacre of dozens of Arab worzhipers in a
Hehron MOsCUe Bath acts were intended to
sabotage the peace negotiations

By 9 p.m. a full-throated mob had taken
over Afula’s mamm street and was already
hoarse from chanting “Maved fo
Death to the Arabs!™ —led by right-wing agi-
tators who had sped here during the night,

Jewish extremist just weeks before

Argvrm! —

mechia at their heels, to focus local rage against
Prime Minister Kabin and the peace process
“You don't mean vour neighbors, do voud" 1
asked a tall, dark-skinned man in the crowd.
“All Arabs!™ he snapped, his face contorted
with rage., “ Death to all Arabs!™

We went to see our friend Palti Sella. The
bus driver killed in the attack was hi= neigh
bor, and Palts, who has seen so0 much death in
nis life, knew some of the schoolchildren who
had been Killed or injured. " This kind of kill-
g = nothing but evil,” Palt saad, hifting his
old hands in exasperation. “Where 18 Godr™

We went fora driive and found ourselves on
Ihe road to Liah, 1he '-'i||:1:7’_=' af the Zuabi fam-
iy, We saw no police, onlv anxious Arabs who
stopped what they were doing at the first sigh!
of our jeep and studied us carefully as we
passed. Unly when they saw Palti inside did
thev relax
We talked to the Zuabisn their hving room
Evervone here 18 afraid,” said batina, the
elrdest of the four ststers. “1t1s 4 sad and terri-
bl thing this man has done. Both Arabs and
Jews have children, We know how much thes

rre hurting right now
The Zuabis depend on food stores in Afula,
and 1 asked when ey wottl AN ieel zale

shopping there, “Not today, not tomorrow,

In the afterglow of
aliyah, or immigration
to lsrael, Eskadar
Whaka, 40, sits for a
haircut outside her
homea at Hatzrot
Yasaf, a trailer park
north of Akko where
some 500 Jewish fam-
ilies from Ethiopia
and the former Soviet
Limnton are temporarily
housed. Whaka and
her five children came
to israel in 1891 dur-
ing an emergency air-
lift of 14,000 Jews
from Marxist Ethio-
pia. “I'm very happy
to be here,” she says,
shrugging off the long
wrait for housing and
jobs that rankles many
naw immigrants.

or & long Lim

Fatina samd. ' Mavbe nol

I sw things differently after that, My fam-
i1y was here with me. Rnowing that terrorists
had sworn to strike agam, and that it might
happen anywhere, at any time, had a clarify-
ing effect on my senses. Suddenly the Aral
whoim |
would have picked up a week ago, didn't get
a ride, The unattended briefcase at the next
table whose owner disappeared became n

cause for alarm. B

hitchhiker CAMTVITE & paper bag,

uses and bus =tops were
pvoided. I felt grateful for the kid soldiers wath
old eves who are evervwhere in Galilee, M 165
and Uzis slung over their shoulders, thumbing
rides. When my daughter's Kibbuts kinder-
garten ook a feld tnp, [ was glad they wen
accompanied by an escort with a gun.

alone. " Lite in Isrpel i always
but this is the worst,” said Avelet
Weimnstock, one of our kibbutz neighbhors, a
yvoung social worker whom I liked a great deal

| was ni

stressiul

Nattonal Geographac, June 1905



Just that day,
snid, she had pickec up two Israsli coldiers
who were hitchhiking to Zefat. After aone of
them got out, she that f
looked like an Arab. Sce
narios fashed through her mind: He might
have stolen the umform orn LHEEE | & soldiert

“By the tim uld

11 wis the

er openness and warmth

NoLicect 1 .'I..|-||I-|I|

WEANNE sunglasses

we pot o Fefat, 1

ey 21
|

hardly breathe 1 was so pervous
& al my hite, '1'hat
EErTOrism —If
peace of mind,"

[t also destrovs

4 the thing aboul

(IeEsiraves Yol ViDL

progress on that brdge o
bs and Jews. Many
Lralileans guietly express hope that one day it
will b

peatE bELween [eraeli 4
built. But terrorism tends to cleave
il 2 ] |"-:._;|_'I-;'-.' i|_'_'.".'-.- 1I|_-||I_| _:::-_'.i|_-"|_'._|| ar you
are o Jew. Period. Nothing in between
L, of , wiE 1n between, and finally
beginning to understand what life 1=

Iirsi

||!' 'E'!I' |'r i

When [eéar s ever present,

| trist 7 Suckidendy 1t made sense that th

clay v
varios subgroups in Laalilee oceupy separali
20 much swde by sicde as
ik this, |
'I'l"-.-i.l:' '-.I|:-'I=_.-'2. ATE SAle Navens, wWihere peape
bunker down with those they trust

nerrhhors

villages, Bving nol

Dack to Deck. AL Irmes repd e

o ous

eV on the kibhutz, my s

gquent foravs into Arab wvillages must have

like

lookied ventores into enemy territory

b DRINK
Abu Ghanem askec
brown eyves suddenly urgent with
instinct, which 15

all Arabs and abso-

oU WANT TO

COFFEE?
s heawvsy

the hosting
powerful in
lutelv overwhelming in heavyvsel men over 5l

We were standing in a bean fAeld next to g high-
milles {rom the néar-

st kitchen or restaurant, “Certainly. Abu

Cihanem.” 1 said. “But where?"

“Une moment please gee. " he =aid

i W



Grief crashes down on the family of Asher ATHa moments hefore his
funeral in Afula, He and sevan others died when a car bomb blew up in

front of the bus Athia, 48, was driving. An slamie terrorist group,




Hamas, mitiated the attack from outside Galilee to -'..'-li!1-r'|‘..-'l-'_.|l-2' the Middle

East peace process. Says one Galilean, an Arab: "Because God is

moastly silent, some think they can do anything thay want in his name




Tay guns are a dan-
gerous game on lsra-
el's border with Syria,
disputed since lsrael
captured the Gotan
Hetghts

Today an army

patrol road and

with n

piece of Israel

barbed wire separate
Druze villagers from
relatives in Syna, just
across the valley, At
the “shouting moun-
tain'' outside Majdal
Shams, paople visit
by bullhormn

wink and began foroeing belween
walst-high bean plants on ths
I QuUarier-acre |l|l|| he bougghi

vears ago from an old Arab who didn 't own

ar &an |'.'. 15 Iir-_|! Of Nt |1||'|-'.*r|-,' iack and [orth

Ly |:i_—- Iilfl'l

afternoon Lo shiake off Lthe nodse and conlusion

Marareth, where he

nl dow nlown

Abu Ghanem comes héres evier

Feturn o the soil wherse e grew un.

His roots are actually a few miles away
saffurivva, an Arab village of 4,000 people
that was conquered and destroyed by Jewish
Earlier Abu Ghanem has

shown me the stones that were his

4B,

Iarces 1

:’Illﬁ'-_-: ., OW Slrewn among pHne Lrées |_l inteda

-||'-.'|;-'||.

by the government after the war

Bending over his bean plants, Abu Ghanem
suddenly gave a shout and held up what he'd

CINOW wWe e n |

AL

USINESS,

been searching for—a blue propane tank

e '-:i.lli.. ind beck

| me tepward a padrof pomegranaie trees al

s own little

I!"-l - ¥ .I.|-..|

IT1

On guard against
terror, an Israeli sol-
diar (below) accom-
panies a preschool
outing neaar Galllee's
border with Lebanon,
where terrorist
attacks are commaon.

the edge of his Held. Beneath the trees, he
proudly offered me a seat—a gray plastic chair
discarded Irom & busstop —anad plucked adgish
drainer containing a white coffeepot and four
ceramic cups from the branches overhead. He
filled the pot with water from a plastic jug and
lit the propane burmer. From histrouck he pro
duced a bag of coffee and, with a flourish
measured out three generous spoonfuls and
dumped them mto the water, addmig sugar
when it started to boil, With asly smile he filled
two cups with the dark, rich hguid and pre-
sented one o me with both hande, asif it wene
A jewel

“A touch of civilization,
satisfaction

“Why not build vourself a little shed for all
this?™ 1 asked, He wagged his
explained that he is prevented from building
s0 much as a storage shed on his property by

ne of the many statutes Israel enncted aftter

he said with ereal

F.ven hete 0 the wiltdlerness,

[nneer an
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| 348 to estaliish contro -1ES new 1errit

this lpw 1s & nuisance that Hmits
1A ITTNIET
nospitality. But combined with other regula
tions and 1
evervthing from Abu Ghanem’s education t
hiility for |

s &R
WIIOSE EVEDY INSUILULION 8 £X TN | OQeSTETEO O

procucty (v, ol o mention s

mwritten codes effectively miting

s and benefits —in anation

gnsure lewish succes it adds up 1o asvstem

Lhal strips F<rael™s Amb citizens of anil

i lves

W EeErOYer 1Hheer &
‘Fifty vear

g alter the war, lews

as enemies.” Abhu Ghanem =aid

me ganery and sad at the same time. [, whos
father, whose rrandfather, whose greaf

grandiather lived on this land, am the outsid
er. I feel like a foreigner In my own country
\s April reeled off one hot, dry day after
pndather, the lush greens of Galilee frded to vel
A glossy biscuit

low and fnally settled into

RIRRL . L colior ol CLLTIImAET | hie shock w SR

ol [eal .Ll-ll cithispeledd .I|f| OUED vV oA NOVICE

nd then
if 1ibhenas—a

ear lLKe mine could detect schoes nos

on the crowcled streects cliscis

S100 DEUwWesn TWo A OUARE WOnmen willing 1ar a

bus over which part of the vehicle (front, mid-

ifli y [11 hack) waszafest, adistant muffled blast
that meant another al
et destn

oved Dy e police

andones brietcase had

Though edeed with fear, Hfewenton, lever

children to Tiberias apain
I|I' |:|| || '.I' LB :IIIIII .'..'..' ||: | :II. - .Illl..ll: e

b, 000 people are mainly sephardic Jlews, who

."-;:ll: Mnence
hring Lo lsrael the dark skin and exotic bazaar
manners ol l"‘-. rin Alrice and the .'||'--|l|||, [':.-__--'.
' Laly

Aand  wandered

U morning my tve
.I|':i| ]

Aear-old daughtet
wenl o mmwn earisy
Mmarkel W hier
the produce and the soul of
on sl

| I.|'i||"' NIETE

Fishérmen up all meht on the Sea of (GGalile

] ! g
a"-'..III'."- T PR e

were hawkinge their catch on



Lily's eves grew wide

e womanina floral

silvier with stacked fish
as we cime upon a thick litt
scarf bartering angrily with a fisherman, occa-
sionally smacking him with a fish to drnve
"W hatl was that all about#”
we asked after she had huffed off. “She savs |

home her point

owe her one more fish for that price," hi

Levid g heed 'hat’s Israel—push, push, push.”
Laly rode my shoulders as [ waded 1n1o the
rowel, flowing past tables full of luscious
fruit
figs. A dapper old fellow in a mustache and
hlack beret took a shine (o Lilv and flipped a
hanana in our direction. [ cought it swarth
faces tarmed to see, grmned, shouted thei
applause. 1 peeled the froit and passed it into

her dimpled hands
] LB woeesal I o '-I'"III_'.' restiaurinnt At wialer s

.‘-].’il'.'-ll‘l'llll:":'-. dates, oranges, II'ZE'III"T."'-

e and tossed chunks ol il breswl Lo the
LTy |_.'H||- Lhat alwavs seem 10 OVEeEr OVEr

anvane catine on the Seaof Galilee. Inthe blue

=i

distance. one of the wooden "apostls”
Muark, looked like something out of the first
century as it moved toward Capernaum with g
crowd of tourists, “'Was Jesus Jewish/" my
daughter asked, and | did my best Lo explain
L havs ke ths chicdn 1o

DCMLTS,

e often, bul they weri
g welcome break irvom lofig stretches when all 1
ey seemecd e hegr were sad stories anrd th

Enashime of téeth

ROM A MILE AWAY, an Arab village

m Crahlee look= like a limestone for-

mation, a jumble of cream-dolored

stones on a dusty hillside; entenng

it feels like lured into o
concrete-block fun house filled with brown
evied Kids and noise and lnundry strung from
porches and things gone haywire and whole

LEITLE

sprawling prles of unfimshed business, Streets
are cdusty and narrow, lrid out with a logic that

doubles hack and then goes nowhere. Driving

Vtiondal Geographioe, Tuwe 1003



Hometown of the
haly: A procession of
Arab Christian altar
boys wailts to joln
worshipers craowding
the stroets of Naza-
reth on Palm Sunday,
a few blocks from

the grotto where
Mary and Joseph are

balieved to have
made their home. A
tiny hamlet in Christ's
day, Mazareth is now
home to 60,000
paople, mostly Arab,
Foreign tourists,
whaose visits sustain
the local economy,
find a community of
native Christians.in
Galilee whao trace
their faith to the first
century

'|||

i Ibillin, & village of 8,200 people in western
Uralilee, was ke this: I was forever chhmbang a
hill and running out of road, or entertaining
spectators on balconies by trving to follow a

gtreel that narrowed o an alley, then o a side
wallk, then ducked behind o wall, 1toed holfa
dozen times (0 find Mufid Qussoum's house
grd never made i once, even with good direc-
tions. | usually had to pick up a little soceer
plaver to guide me

*Lasten, every Jew in America or Russia o
Ethioma or Argentina has more rights in this
cotntry than we do,” declared the 35-year-old
teacher mnd community Organizer, opening
what was to be a senes of long, Intense dia
iogues over several weeks. “When he takes his
seal on the plane, when he even mikes up his
mind to come here, be automatically goes to

the head of the line forevervthineg —education,
noustng, linancing, obhs,"”

Tewizh leaders are guick to point out that

Tsrael’y Cralilen

[sraeli Arabz enjoy a higher standard of living
than do Arabs in many ol But
these facts remain: More than a thivd of lsrach
Arab families live below the poverty line, A
large percentage of Arab college gracduates in
laracl are underemployved. My part-time mter
preter, Kamael, was one, despite a degree from
a lop Amencan umiversity and fluency in four
languages, standing at the end of the hinneg
line behind thousands of Tmmigrants from
Russia and Ethiopia, Arabs in Galilee do the
johs nobady else wanis to do. They clean the

MIE COUunbrmes

notet rooms, build the houses, pump the gas
and bring in the crops. Last | heard, my friend
kamel was warking as a stock clerk.

Arab public schools are fimanced at hoalf the
level of Jewish schools. The gap is narrowing
under the current government, but n guoick
tour of uny Arab village school shows how far
they have Lo go.

Cne of Ioillin's three elementary schools,
forexample, serves 600 pupils without heating

of mr-conditioning It= “lilirary™ consists of
three rickety metal bookcases in the back of a
home economics classroom, stocked with titles
such as Dean's Annual for Boys (1961), The Joy
of Knowledge (1970), Katte and the Compuler
(1979), and a series of Egyptian paperback
detective novels. The school has one televi-
sion, one videocassette player, and nine com

puters, woefully outdated. Each student gets
45 minutes of computer hme twhce o month

every oLther year

" said the sad

eved teacher who led me around, *we want

“By the time they eraduate,

them to know at least what a computer 1s and
how it works. Alsp, how to type

Yaometimes it just feele like eveérything's
raimst us, " Mufid said at the énd of one par-
teularly long day. " My father is of the genera-
lion that never opened their mouths, 1T am
educated, and I learned to open mymouth. My
son may not be as patient as my father and me
He may learn to throw stones instead.”

HE ABAB COMMUNTTY 1 zalilee

benrs some responsibility for

its dilemma. [sracli Arabs do

vote — Dt umity usaplly escapes

them, and political activity in
the villages tends to be fractious squabbling
among the leaders of various extended families
over the little power that Israel actually does
grant the villnge. Rising abowve these blood nlli-

ances, or bandmg together to demand mor







|y an alien concept

Therefore it came as a shock 1o most Israel]
Jews= when the Arabes of Galilee put aside their
bickering in 1976 and stood up to confroni
them. What wasn't a surprise was the issue
that brought them to their feet: land

[srael had been confiscating Arab land since
1948, when it began seizing the homes and
land of Palestinians who fled the Jewish mili
tin, The 1970= brought a new wave of land sei-
rures, 48 Jowish planners, alarmed by regional
demographics that showed a growing Arab
-I.‘Illll.ll-'l.J:.I:.l.g‘Il.. I_"-il-l'l'F.'1i-|_!.-' in -|=.|1ur1r::iu-::-'.|_~ i L']'|'|ri-l.|
(zalilee, sought to “ Judalze"
bringing in thousands of Jews to development
towns such ae Maalot and Karmel

Butin 1976, after the state announced plans
0 seize even more land for development
some 5,000 acres of Arab-owned or -worked
farmland between the large Arab villapes of
Sakhnin and Arrabe—something snanped
Arab lesders called for a general strike of pro-

rom the state, 1s practica

the region by

test, Cn March 30 police and soldiers clashed

L
. ;

Waving once outlawed
eolors, a crowd bear-
ing the Palestinian flag

surges through Arrabe
on Land Day, marked

gach year to recall the

1976 protest in Galilea
over |lsrael’s practice of
confiscating Arab land.
In Sakhnin (above}
mourners plant trees
to honor the six

yves & Cepdelee

with Arab demonstrators i several villages,
and by the end of the day six Arahs were dead,
0 injured, and 260 arrested,

Ever Palestinians have observed
March 30 as Land Day, to commemorate sl
they have lost

For the Arabs of Galilee, Land Day 1994
wits charged with special meaning. For the
first time m history Palestiman Arabs were
getting innd back from Israel —the Gaza Strp
and Jericho in the West Bank, thinks= to the
peace negotiations—and the mood was one
part defiance, two parts euphoria. Annieand |

cInCe,

spent the day in Sakhnin and Arrabe, being
swepl through the streets by thousanids of
n'hiLhHrlg demonstrators, many of them wear-
ing the Palestinian colors —red, preen, black,
and white —or waving the once banned Pales
tinian flag. Israeli police have learmed to stav
out of these villages on Land Day, settling for
barncades on the roadways between them,
but the day’s message could not be contained:
Arabs inside Israel have 4 score 1o settle too

Arabs killed during the
demonstrations,

“"We may be second-
class citizens,” says
one mournear, "but we
have a long memaory.™

o &



A year of mourning ends a5 womenfolk of the Zuabi family visit the

grawve of thair brother Hisham, killed in & car aeccident. Buned in the

tomb beyvond, tradition says, is 8 seventh-century Mushim holy man




»s @ historian. "Once

Caimilar shrnes — Mushim, Jess-

HJaim to mountaintops throughout Galiles




Emboldened by the new atmosphere of peace,
thev are openly embracing an identity they ve
kept hidden away for nearly 50 years

This 15 whal frightens ::.."_I"I_lL’_l'-,-I.]Jlll-I'I" Arnon
=ofier, who [ervently supports jl_ldai.l.'rlti{rilt-
the deliberate ¢ffort to attract more Jewish set-
tlers to Galilee and ensure that Arabs don't
cutnumber Jews. In 1991 this 30-year cam-
paign finally gave Jews a slight majorty
Cralilee —an advantape lost the following vear
and almost sure to slip further away a5 trads-
tonally large Arab families continue Lo grow,
Sensing the mood in Arab villages, Soffer fore-
sees “more and more fnction betweon Arabs
and Jews, more demands= for Arab autonomy
and self-determination.”

Toits credit, Rabin's government has com-
mitted itself to achieving full civie equality far
all its citizens., But it will take time for good
intentions to translate into roads and sewers
and schools in Arab villneges. Even that, in
=offer’s opinion, will merely postpone the
demand for autonomy. In the meantime, his
recommendation still stands: Bring more Jews
to Crandiles,

The problem is jobs
maostly farmers in valleys and professionals on
hilltops, and only so many péople are willing
to commute long distances Lo Hulfa over two
inne mountain roads

Enter Stef Wertheimer, g 68-vear-old in-
dustrialist and entrepreneur from MNahariyva
who has created a high-tech heaven in the hills
of upper CGealilee, Telenisacomplex ol 50

Jewish Galilee is

ight-
manufacturing firms (electronics, asronau-
tics, plastics, machine tools) clustered in a
meticulously planned industrial park where
ahstract sculpiures adorn the lawns and music
fills the factory air. Wertheimer specializes
in finding bright voung entrepreneurs who
thrive in this environment, =eedmg their
handiwork with capital and adwvice, and help-
ing them find overseas morkets for their prod-
ucts. Thisis his vision for the future of Israel —
A 'new LZiomsm” toreplace the farms and foe-
tresses of the previous, worn-out version

‘t's ime for lsraelis—bhoth Arabs and
Jews—to stop looking backwareds,” he said
“Instead, | say let's get up early and make a
product. Declare a truce, then begin to fight
B new enemy—overseas competition and on-
time delivery to Japan or Euraope.” Right now
products made at Tefen earn 300 million dol-
lars o vear in export moome, half of Gahleg's
total, Wertheimer figures to reach two billion

B

Arabs and Jews fead
mostly separate lives
in Galilee. They pass
on the streats of Tibe-
rias or haggle in the
town's old market
(right] — but rarely do
they connect. "it's
sad, considering all
we have in commaon,”
says an Arab Christian
priest. ""These two
persecuted peoples —
Arabs and Jews =
should make for a
better understand-
ing."” Says Tzachi
Kolumbus, a Jewish
teachar: "My dream?
To take these crazy
Jews and Arabs of
Galiles and build a

bridge to peace.”’

generating jobs and
opportunities for Jew and Arab alike.
That hpsn't happened yet, as even an opli-

dollars in ten years,

mist ke Wertheimaer will admat. Not one of
Tefen's companies 15 owned, or run, by an
Arab, and only 15 percent of its workers are
Arab
about us?" asked a man in a nearby Arab vil
lage. "'We need a Tefen too.”

“Telfen 15 great for them, but what

Y LAST WEEKS in (Galilee
were spent searching for
the bridge to peace 1'd
come here hoping to find,
although after the bus stop

bombing, goodwill seemed to take a vacation.

Theére were still signs of hope—an idealistic

teacher here, n social worker there, a univer-

sity program, a cross-cultural newsletter. |
was especially touched by a8 group of two
dozen high school students, Israecll Arabs an

June 1005
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W rEanzation
Youth Who Sing a Different Song
L larmed

they sel up a8 roadside tent o

Viuln lo collect names on & petition

unned them one alternoon and gotl a taste of

e pestuces and verbal abuse [lung [rom o

R iras Olver two aavs, they did manage (o

hach ths ent to
'-'.Z'.il.: lette

':.'il l ||_|".||

tenntures, W
Minister Rabin rurging him to con
e the

g i . o i I'l z
1 i ¥ B ]
disheartening experienc 1 [

ERCE DForess [ WELL
WEETRT L i3

vdult leads

rdges to penct jphed thei

But realitv 15 strofger than their hopes.
Evervone in Galilee bas been a victim of
Most have grievances thaf
igs conceiled

that realily wlil
But the longer 1 sLANC ' thi
sense Lthem—the underiyving frac-
tures in & country that since s founding
ol David Lsros

1
iIs LR

10 Lhe WO TTLEL Rif|

ot il Ewisiedl, Hke scar

fissue on & bone that was hroken and badly
™=

ill it tnke a miracle to heal;

Chur route to Tel Avry, and home, led ong
AL 13 Lhirousn Adluln !--'. i |.-
ITiELLET S8 P& _-l|||:|.-"||.'|.l|
'm'rll-':lllll:.::ll.:' .-:l. 'I:

1 hers was practwcallv i

territory, where U
iign thiat here, less
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'I-'.'I DE2En MmMurdered
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SIX shiny new orange plastic seals were
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Lerrorist r thil

bieen horrtbly njured
e that had
of them, in fact,
wiere occupled at the moment
'-.'.-||'|:'. ANXIOUS [EENAECTs I L
stchool uniforms, two girls and 8 boy witl

glasses, waiting tor a bus with backpacks 1n
their laps., Only an ugly black scorch mark on
the road in front of them testified to whal

FEEun to wash it awas '_]



SAITELLITE
REVELATIONS

New Views of the Holy [ and

conputer msang By RICHARD CLEAVE

AMT TECHNION-SRAEL TSRSTITUTE OF TECHNOLOAGY

EYED FROM ABOVE, The Sea of
Galilee gleams ke a gem in
the rough-cut setting of north-
grn Israal's Galileg and the
Golan Helghts, This is no ardi-
nary satellite image, Notice
how the deep valley of the Yar-
muk Hivar, hills along the Jor.
dan River, and volcanic cones
on the Golan Heights all seam
Lo F'_r!'IEFE_!,E in three dimensions
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b Thiy peripactive

This computer-generated
perspective and the ones that
follow were created from high-
resolution satallite iImages
“draped” over a digital terrain
model, Animation software
makes [t possibile 1o “flv aver”
each sceneg, viewing it from
gny altitude and direction

Thesa techniques allow us o
better grasp the history-rich
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T LERmagedanTE

gecgraphy of the Holy Land. In
this obligue view one can visu-
glize the path Jesus may have
taken from Nazareth Lo the
lake, 15 miles away

The Valley of Jezreel lies to
the southwest, Here on a route
used by invading armies, the
Book of Revelation places
Armageddon, the final battle
oetween good and ev|

k=

Sea of
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AFTER FORTY YEARS in the wilder-
ness Moses looked west
across the Jordan River into a
land "flowing with milk and
honey.” This Iimage shows the

terrain that beckoned. The
panorama features the West
Bank, the hilly reglon takan by
Israel from Jordan in 1987.
The West Bank ishome to a
million Palestinians and some




rated

.
|.'|'_'|I

| Sy [
JFrElaEn

i
He

B B = §
e SNOWYy
._I'|_'_ !T-.-.i I_

A2t

-~
the

winding tnread of

ay is part of the

desan
tne
gxiends from

!
=i |
5}

- l _—
B3
n
]
|
=

from which

ghted the Promisad

z disrcamible.

cloud-freg panc

=
rama axtends from t

Il]l-l I
i

8]
pmpuiar-gene

Lot i

A roOn Moauni:

O WIth
i

dE &
tatl from a
b

E!

4]={n Bk

Mount M

e
=

nhance

Fas iy

::1F.'-| | ':.
|« &1
SE5 S

point on the earth's surface

The Jlordarn

The big picture
provides an Unpar

gt the topograpny

o7 a natural-
Below ceg lgya

QIO 1
region
narc
WICk:
rlT] :'|'.|'___'_!:HI-I- J s §

i
|||:
-




veaT Ul SBIY slllI#IBg pue]
Ao By paysignd ' p1 'euopang
Qi JUCY JO pEBY "anes|]) PIRLOIY
« HilB) paialso)
1B PUB| B SEM SILL, "LE)1am
SBLY JB|OUIS SUd Sy 'LUB|S|
pue ‘SHUBRSUYD WSIEPNT JO
SUGEH S BU) JO) GFBLS DIOM B
aleday 'sanosal Juess pue
UIELE) 3UISNE S} UM "uoidal
Siy) Jo Jouaiu Al syl
‘udajode) pue 'paleay
UGN 2Ul pJeUdiy 'upejes fad
LG JO "IE8ID) Ayl japuBExEly
PUE || SIEWEY JO ERIWLE 24
1dams yidue) 511 Juoly B3y
pue 2S5y Uaamaq a8pLq pue
258 pasag uield |ejsend 2yl
15200 ADURS B LD usas
Bl UBD "oudEr Lyusm Suoe
SAB|OUS 2|NJ-)198 UBjUNSajEd &
'dUIG BETES) 23Ut |10 pUS WayuoU
Bl 'Wa|esSnial pue ‘ojel
-AlAY (2] ‘uBLULLY ‘SnDSelleg
nieg ssEpnws Al se
jeadde siejuad uegqin agie
'UISE Wiauliou deap 5 oS
&) Wod) pacilnd Jajes ulim
SBAIANE “sued Uoncdess
|Biau|Ll jo dn Bpell ‘pus uis
-L[IN0S ania piAlA 51 Buiulys
8] 285 pES] aul 124 aln]
[AAEE JO) JF1eMm Lan 08 Jo
LMEID BABY UBRJOL DUE jRBIS
"SPey PIEFIL] LIM pajiow
B JSAl S JO SARIE LNOH
B0y 1883 YFnouL]
AEM AU |8 ASMIN| WBLInos







Making the image

D GENERATE from satellite data
a dramatic obligue view that
looks three-dimensional, pro|
gct coordinator Richard Cleave
Ied an Iinternational effort. He
bagan with a8 high-resolution
Landsat 5 image of the Holy
Land in which each colored
DICIUNe @ Iome ML, OF DX, COvs-
ers a 30-by-30-meter square

Technicians at Earth Satel
Iite Carporation in Hockyille,
Marviand, then combined the
Landsat color data with gray-
gcale dalta recorded by a
rrench aPUT satellita. Among
the most detalled satellite
Imzges avalanie to the pubhic;
the SPOT scenes have ten
metor pixgls. In the new Image
(1) resaolution was Increasead
dramatically

MNext John K. RHall of the Geo
Ingical Survey of israel pra-
pared a digial terrain mode|
from detailed topographic
maps. The model consists of
glevations distributed on a 25-
meter grid. It can be
Ilustrate topographic

tion in a variety of ways., from a

color-coded contour map (2 1o

a mesh rellef model (3).
Computers at Techmion

Israel institite of Technolog

in Haifa were used to merge

T i g

the saieliite data with the ele-
vation data. This created the
effect of draping
over a reliaf map.

software developad by Tech
nion's Lralg Gotsman and
Gennady Agranov then let
Cleave interact with the dats-
base, simulating flight over the
landscape and viewing it Trom
any anglie or netgnt like an
aeral photographer. He could
gis0 exaggerate rellef, a teoh-

nQue for empnasizing detail
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In this way he selected the

o

|5
goenes for this article, such a5

tne one of Haila blanketing the

siopes of Mount Carmel (4)
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Jerusalem and the Judaean Hills

CACITY THAT 1S SET

an a hill cannot iSRAFL
De hid, says & rgle
the Book of ' '“-L:;
Matthew in the |

New Testament, ot
and faith has s
built no city |
more visible of N e page
gxalted than
lerusaiem, The
City of David
Now Spreads
over a web of limestone hills,
nome o moare than 550, 000
people. lsrael ciaims the entire
Ity as its . capital. Jordan,
which last East lerusalem ur-
Ing the 1967 war, does not
recognize the claim, nor do
mast countries. Palestinian
ieaders, meanwhile, insist that
predominantly Arab East Jeru-
salem become the capital of a
future Palestinian state.
lerasalem looks out over the
Judaean hill country, a rugged
upland that gave refuge to
analent lsraelites. This image
IcOks south across the cal-
lused landscape, IS ridges
2,000 to 3,000 feset high, from
Jerusalem 1o Hebron, the anly
West Bank city where Jewish
settiers live In the midst of a
large Arab population
acattered acrass the hills
are 150lated Jewish settle-
ments, bulll, despite Arab pro-
tests. o boister lsrael’ s claim
to the contested land. Arab
towns such as Bethleham
pirthplace of Jesus and King
David, also dot the region.
Bavid captured Jerusalem in
about 1000 8.c. and mada it
the capltal of his Kingdom
Taking advantage of the defen-
shve site, David built his citade
on a ridge flanked by deep val
leys. The walled city fell to the
Babylonians.in the sixth cen-
tury 8., and to the Romans in
B3 B.c., when the victors

resoried to siege warfara

Temple Mount, visihie as a
whitish rectangle in the fore
ground, 1s the most hallowed
site in the QOlag City, sacrad 10
iBws, Christians, and Muslims.
Here David's son Solamon bullt
B lgmple to house the Ark of
the Covenant. The first of sev-
aral sacred bulldings to ocoupy
this sita, the temple was de-
stroyved by the Babylonlans
Here also is Dome of the Rock
the mosgue bButll in the sav-
enth centLry on the spot where
Muslims believe Muhammad
gascended to heaven

Frevious pages

SHALLOW ZLUE WATERS of evapo-
ration pans fash like a mirage
in the gaunt environs of the
southern end of the Dead Ses
From the east the Mawijib
Hiver, its canvons as deep as
J00 feat, slices across the
WMaab Plateau |n Jordan. On the
opposite bank in Israel rises
the Wildermess of Judaes
where David fled his enemies
after kKilling Goligth. A shors
linecliftf anchored the ancient
Tort of Masada. Historlans
locate the infamous biblical
citles of Sodom and Gomaorrah
At this end of the Deed Sea
An earthguake may have razed
them In "brimstone and fire,"”







The Golan Heights
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SNOWCAPPED
Mount Hermon
9,232 Test!
high, presides
over a strategic

i

coOfmer of the

Middle East.

Qnly 80 miles

separate the

Syrian capital of

Lamascus and

the Sea of Gall-

e, Belween

them rises the Golan Heights,
with commanding views of
northem israel and southem
Syria. Israel captured the
plateau from Syria in the SiX
Day War of 1967, following
vears o shalling from the
Golan Heights and after Syria
tried to dwert heacdwaters of
the Jardan River from below
Mount Hermon. Israel annexed
the area in 1981

=yria now demands the
return of the Golan Heights
AS & precondition for-any
long-lasting peace agreement
with Israel.

For reasons of tradition
security, and historical enmity
the nations of the Holy Land
remain divided. With the help
of these iImages, problems that
seem incredibly confusing on
the ground can seem clearsr
from above. In geography lig
clues to a region's destiny. []
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Gully dip and wheel near James Islond, one of htndreéds in the San fuen
group—norihern refuge for eagles, orca, ord the cigy weiry.
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Lifeline o the istands, o ferry
duchs throuwgh Thatcher Pass (right),
heading enst from the Son fuanas,

The 25 state ferries carry 15 million
possengers 4 year (o the Puget Sound
islands of Banbridge and Vashon—
easy commutes to Seattle—and to
Whidbey and the San Juans:. Eager

tor preserve woods where winter dusts
deer ferns with frose (above), islonders
have blocked wll gfforta to supplerment
the fervies with new bridges. Sayx
Debra Madan, who has Hved on Orcas
Islond for 24 years: “That bodv of
water, between me and the rest of the
erinzy world, t a real relief”







"Cid wooden Doats have maiic 1n themn,” sayve

Steve Knutson, testing the resiprected Ghost
oft Lopez Island with his son. Exlif, at the tiller,

grees. " Yoil always have something to do on a

Frorcat, " e sarvs. " Bt ' ' f

[ like it best when s rouwgh
w 1
I't's more of a ¢l

s af I Ay,  fre——
L] SErER b M LR T LR [ETT R

By BERNARD OHANIAN

MNATHIMAL CDETHIFAFHID ELRTIKIAL BTAFF

Photographs by RICHARD OLSENILUS

I QUITTING TIME America’s luckiest
commutersstream to the pier at
the fout of Marnon Street, a few
hlocks pleaming
oW rs =raltle

[rom the
of downtown
Within munutes they begin boarding the four-
Walle Walla for
the blue-gray waters of Fuget dound

lopside, the ferry's mam cabin looks like a

Hoating diner with picture windows, Sitting in
chairs or at restaurant-style booths, riders sip
gspresso or wine, work on laptop computers,
or map, others head to the top deck to power
wittk the gquarter-mile circwit (& s1gn reminds
no skateboprding allowed). The
cabin soomn fills with the soninds of Pachelliel’s
Canon n L NMajor, plaved by 18-vear-old
Akemi Uchida of the Youth

phon Hér viodin case 18 open Lor donations,

LI L nalf-hour trip Across

PaESEEnECTs

=ealtl SV IT)-
shie makes, she sayvs, a hundreed dollars an hour
o | oot day

loday 15 & good day, In foct it's spectacy
lar—the kind of day these commuters have
coine tocherish, There's aclear view of Mount
Haimier, covered with snow, 65 miles to the
south, and of Mount Baker rising regally U5
mi

p< to the north, And loomineg just nhead s
wiooded Baunbridige Island, a storybook home

|'|'|1|

fields and deer bhrowse

where ren play unsupeérviscd in open
within a block of the
AN streel

Here, in Puget Sound, the United Siates
I.I"_'_ill- LT ..:I.-i.'rll_' i litt e [HRECES nElore '-.:I-.*.:.--

pearing entirely ihto Canadian waters. More

Frieelance photographer RICHARD (JLSEMNIUS, &
Minnesoba native, ks drawn to conl subjects. He has
overed stories on Alnsha, Labrador, and the Arctic

for NATIONAL GEGSGRAFHI
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and hundreds
without names, dot the sound proper and the
northern passages abutting the Canada-1U0, =

horder i hundred miles

than 200 named islands, MOre

wway. Unly severnl
dozen of the islands are mhabited, and many
of the smaller ones stretch the delinition of the
“wwland T Barely
Lhey appear during low Uoke as small mounds

wnrid vigible at high tide,
of rock and carth with o tree or two jutting oul
like tufts of hair on a8 baldding man”s head
['hedr rocky silhouettes are the aftermath ol
placial sculpting that ended 11,000 vears ag
Mow, on crisp autumn afternoons, the islands’
alders, poplars, and big-leaf maples stand oot
like fiery exclamation pomnts amid evergreen

Douglas firs and western red cedars, Fresh
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dents from fewer than 20,000 in 1960 to mor
han 55 today. moking it the most popil-

pus 1sland i Puget Sound
Up by the Canadian

iy commuute to >eattle, the rasti

border, oevond th

~ian luan Islands, still blanketed by forest= ang

elds, also suffer growing pains. A huge han
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help us conserve water.” Yel vacationers
waiting to return to the mainland on jam-
packed ferries search the wall-size displays in
real estate offices nlong the main street in Fri-
day Harbor, perhaps hoping to join 12,000
full-time residents in the San Juans—more

e than a fourfold increase since 1960.

The Greater Sound

Dieep, cold Puget Sournd ends at Port
Townsend, although most locals include the
straits to the north as part of greater Puget
Sound. Environmentalists want the waters
arcund the San Juans and northern Whidbey
s¢1 aside as a nartional maring sanctuary, with
new restrictions on the transport of oil and
harardous materials.
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The growth seems
certain to  continue,
County planneérs pre-
dict that the popula-
tion of the San Juans,
now the fastest grow-
ing area in the state,
will increaze by anoth-
er 50 percent over the
next 15 veirs,

“Tell your readers it
rains all the time, ™ Bill
LaPorte vells over the roar of his powerboat as
we skim across the channel between San Juan
ancl Shaw Islands, “Tell "em we have horrible
crime. Tell 'em to visit all they want," he
shouts, " but not to move here.”

LaPorte knows the lure of these islands,
knows from his own story that one visit can be
enough to set a soul to dreaming of a new hife.
Years ago bhe lived in Detroit, where he
worked at a slaughterhouse by day and ran a
hittle wild at night. “People who come here are
vither looking for something or running away
from something, " he savs, his weathered face
and gravelly voice hinting that he was doing a
bit of both when he arrived in the area in 1967

MNow he's an actor, playing bit parts in pro-
ductions at the local playhouse. He liveson a
il-foot cruiser, with framed pictures of his
three grown daughters over his béd. And he's
mavor of Friday Harbor (population 1,800),
winning on a platform to mamtain what he
calls it unique village character and promis-
ing constituents they could always drop by his
boat to argue about zoning regulations or press
for a moratorium on 'T-shirt shops.

Like many islanders, LaPorte —who iz paid
3300 a month as mayvor —cobbles together a
living from several part-time jobs. He sells

signs, runs sight-seeing charters, and collects

dry cleaning, which he hauls to the mainland
twice 8 week. " You come here bhecause vou
love the environment,” he says. “Then vou
try to figure out how to survive."

You also try to leave vourself time to look for
bald eagles, which nest here in one of the
densest concentrations in the lower 48 states

National Geopraphic, June 1005
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~0 five minutes after |
rillinnt fall afternoon
water, binoculars i hand
We head north toward sparsely populated
atuart and Valdron Islands, then turo east
toward Orcas lsland, where Mount
e L0 &5
highest in the San Juans—rises
ick cont of firs
LaParte slows the engine
puss the binoculars back and fortl
sCcanming treetops for
cagle nest. With none 1n sight he
sicdes th bny Jones
island, where we [inally spot one of
hagh
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lrop DY wnannounced

one B we' re out on the
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gliding
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thiee matesti iirels

unset sk
ENEInEe, drift,
H.II“ b, ! e sayvs =0

died and gone to heaven
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COUntry 15
st
Chief Seattle in 1854 about

“Every hill
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VERY
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s1de, every valley, and
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dored selands

terms of |85

[ndian names
'-.|-l'i:. the [irst j‘.'l'llill'illl' I
the =an Juans, in the late [8th
entury, :

aan  Juan and

¥ s = i = P 1 i " 1 1
British explorers into Puget Sound

Creoree Vancouver led

. naming Whidbev and Vashon
Are ficially
least three malhon a vear

and new residents., ] hiy nre the reason for Bill

properin 1792
['oclav s

URCOURLEd), Dt al

explorers LOUTISLS

LaPorte’s fear, shared by many others, that
the islandz are hed

cutsider accustomed 1

oming tod crowded. To an
[ |

hvine 10 the bedart of
cities, it's bafflinge FEven with threefold and

fourfold increases, how could these islands be

when the most denselv
lated, Bambridee, has 17,501

area the sirze of Manhattan/

overcrowded

RO
peapleé 1n oan
Ferhaps it's because most islanders hive a
worm o and Toots Mills in them,. Norm

oots, both in their 8Os, were barn in thi

A =

islands., and since 1962 they"ve lived towo milec

wWith bovitoocls o =iimmieEr visciors FOTe, Tves Tl

n golden pence in downtown Friday Harbor. Wan
of attrocting more fourtsts, residents entreated pro-
ducers of the movie Free Willy 2 to mask Friday

| o - »
Tarbor's nome while fimane in the village

from Canada. on Stuart [sland, with no ferr

"'.|_||-:_:I,

L few others

service and no phone lines . dozen
familie

COme 107

: lrve on Stuart vear-round;
WeEKENAS, Arriving
as [ dad, by private boat
With its television, micr
cthe Millzes

v amall plane or

oven, and

.III i .--'I L

OLET MOdern conveniences ¢Elar

R ||I::'i ||__ it TTEECT

!:"EEII' bl W eI

le-lmse
n the U5, éxcept that the view from the
rocky Blue-water cove on Haro

and the bag MYATTD

§ 3
) i ol
ETOELE CRERDL TN

1s 37 BCres

LT nl woorls

and pasture, »olar panels on the roof provide
electricity, with & chesel generator as backur

with newghbors
CH radio, deciding

e turn it 1= o go to San Juan lor supplhies,

Norm and Toots stay in touch
by cellular phone an



ceew hulldings peek through a forest of masts ar B
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biry [eland, whete s de rigueur ot the amnual Useless Bay Croguet Cluh

Invitetional (right). Many of the contestants are retrred, but they're not

plavine o relax. "IT's a VICIons game
professor who plays or practices every day,

i long timse to caint dosen after a match

an 20-minute Doat trip n bemign weather

SO that they need much from the store
['heir orchard and garden keep them in frulis
if Norm and his shotzun can
keen out the raiding mink and raccoons — pndd
1 reef net provides them with salmon

But =elf-sufficiency has ite risks. "I worr
about her,” Norm whispers when Toots
leaves the room. " The chopper had to come
Lake most
residlents of the San Juans, the Millses pay a

and vegetahles

gt her twice over the winter

hundred dollars a vear for air-ambulance

Insurance, which covers an unlimited number
of Lrips Lo emergency rooms nt ses eral main
land hospitals. Still, it's at least an hour be
tween dialing helpand arriving at the hospital

Stuart is no place for invalids, Few islands
in Puget Sound and the northern straits are;
rough around the edges, they make demands
of those who choo=e them. Recent
Richard and Sharon Hooper are part of a new

srrivitls
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iinbrdes [aland. whare

' forcing ouk much of the middie close. "Its B

"wavs potice chief lohn S

"
srvis Vel Rabitoy, a former history

wierither pErLiing.

y much

It tuhees e

wave, cletermanen] Lo se T |.|u-|u..'_'. Ly sfri0oLh

out the edges: hey moved their recording
husiness, World Dhase Productions, from Maon-
terey, California, to San Juan six years ago
“once we realized we could live anyvwhere,”
“All we needed was our comput
ers and fax machines and a post office.”

Now the Hoopers employ 30 people in a
modern two-stary cedar-and-gluss bulding on

the outskirts of Friday Harbor, T heir expenses

savs sharon

are aboul 5§ percend higher Lhan they were o

Caltforma, mostly {rom increased shippng

“That's nol much when vou

Bl Erave|l costs
Wwressern ol .I,_'EII.'I::'! '!|II'! IITIDTOVCITIENL LR Ol l||!-.:l'.
ity of life, " zavs Richard. " We have a hoosze in
the woods, and 'm still awed when I hear the
cry of a red-talled hawk."”

Cther small companies connected to the
world by computer are following the Hoopers'
After nll, if vou can run vour businéss
from anywhere, why not pick paradiser

lead

Natiomal Geopraphic, June 1995



HAT'S AQUESTION thatsticks in Slan-
ev Bennett's ““The {

Califormians ruined wa

FAW r3t place

soulthern
Cirepon,” he says, his blue eves fall
of dismay. “Twenty yvears later they moved
here and helped rumn this p ‘s

ace,

He and Wanda, his wife, retired 17 vénrs
Whidbey Isiand—a 45-mile-long
crogked string bean of lnnd that 15 less crowd

AL I

gl thitn Bnbrdee and less raw than the San
Juains “Tt was really rural when we movedd
here,” savs Stanley. “But thes
are citifying the rural atmosphere.” They're
also citifving prices. With profits from real
estate booms in Califormia, Portland, and
seattie, new arrivals have bid up the price of
housing from Bainbnidege through the San
Juans, more than doubling taxes for islnnders
who bought their property o decade noo,

The naval air station near Oak Harbor, 15

PR W L LRTTILEE S

miiles north of the Bennétts, 1 adding to the

Illi-.llI |__: r_. II .:"'l r : r |I|I I_lI

préssure to grow, Unce siated [orclosing, MAS
Whdbey Island 1s now bulging at the seams.
There 1sn Lt enough bhase housing for evVEeEVOrEe,
and off-base housing on W hidbey is often too
EXPENSIVE Ior W AVY
Navy families live ns far away as Mount Ver

non, a mamniand city 40 minutes by car over

gllowances—s0 some

the island’s only brideze

More serious than the lack of affordable
housing i1s the lack of water. On north Whid-
ey the city of Oak Harbor and the air hase
have enough drinking water only because the
city pipes it in from the Skagit River an the
Whidbes
town that draws water from rain-fed aguifers,

UITET]

mainland. Coupeville, a central

has halted new dewvel because some
wells, overtapped by the growing population,
have run too low

Throughout the islands, water shortages
are an ironic by-product of the appeal of a life

surrounded by water. The San Juans, and






Home is where the
hoat is for Bob Speers
of Friday Harbor,
whose fleet surroumids
his dwielling. Live-
aboards are- more plen-
tiful in Bambridee
Island's Eagle Flarbor,
witere Mike and
Anthea Martin are
raising their son,
Braven (bottom left),
on the 400-sgquare-foor
Wicco, Mike and
Anthea hawl 50 gallons
of water each weelk
from the town marina,
i1 tem-minute trap by
roweboat, "Sorme of the
landowners warnt to get
rid of us,"” eavs Mie.
*But if they do, I'm
@fraid this world s
going to be all alikes,
nothing unigue, no
individuality.”

most of Whidbey, e in & ron shadow created
by the Olympic Mountains and get only half
seattle’'s 38 inches of rain a vear, That rain is
precious: Aguifers, and the occasional rain-
catch device juryv-rigged onto a rooftop, are the
primary sources of water, Last spring, after
two years of drought, low water levels in Fri-
day Harbor's rezervoir forced the town to
restrict new wiler hookups.

Many islanders blame developers for the
increased competition for water, as well as
for what they see as a general environmental
decline, Some contractors try to meet énviron-
mental demands balfway, burving utility lines
and cutting water use in their projects. This
give-and-take grows out of what Bob Olson,
then president of the Useless Bay Develop-
ment Corporation in south Whidbey, calls the
supermarket factor. “You can't stay mad at
amyone arcpund here for very long, because
vou'll probably run mto them at the grocery

Pugel Sotnd

store the next day.” Thrown together on an
island, unable to avoid one another, oppo-
nents stumble toward compromise,

T JUST HOW MUCH compromise can
the islands take? That's the concern
of animal hehaviorist Bob Otis, who
for six seasons has come to study

killer whales, or orcas — the unofficial mascot
of the San Juan Izlands,

Three resident pods of orcas, each with its
own dimlect of sounds, cruise Haro Strait
between San Juan and Vancouver lslands
from April to September, looking Lo intercept
salmon hesded back to the Fraser River to
spawn. As the orcas chase the salmon, boat-
loads of tourists chase the orcas,

Bab, a professor at Wisconsin's Ripon Col-
lege, sets up alab each summer inan old Light-
house in San Juan's Lime Kiln Point State
Park—"the best place in the world to watch
killer whales from land." The whale pods,
named J, K, and L, pass as close as 20 feet 1o
the lab. Variations in dorzal fins and a distine-
tive saddle-patch pattern of black-and-white
markings allow the researchers to recognize
cach of the 93 orcas in the three pods, refer-
ring to them with numbers designated by the
locally based Center for Whale Research.

Nationally the orca’s popularity haz explod-
ed over the past two yvears as a result of the
maovie Free Willy—the story, filmed in part in
the San Juans, of a captive orca returnoed to the
wild. At the Whale Museum in Friday Har-
bor, visitors smap up orca earrings and coffee
cups along with memberships in the Adopt-
an-{rca program, which increased from 3,000
to 50,000 after it was touted in the Free Willy
home video

On the June day that 1 join Bob and assis-
tant Vicki Zimmerman, a nearby resident calls
to report that whales are moving in our direc-
tion. Most days just one pod passes by the
point, but a few times every summer the three
pods come together in a superpod —mingling,
probably mating, and squeaking and squeal-
ing loudly enough to be heard onshore,

We head oul to the rocks, where It soon
becomes apparent that we're going to be
lucky. “There's K-17!" sayz Bob, pointing to
a whale 50 feet offshore. “And L-41. There's
J-6. They're all here!l™ So are boats filled with
whale-watchers, seemingly out of nowhere

Formore than an hour the whales —concen-
trated in front of us, as i our posi on the

121



Oa
i
A

.
o

b
P &0
l..&# I
S

‘.r,
&
£

L A
#‘:-F"'
#F'
e
KR

&

\J

+
&

A
L

&

u L 3 *
¢ E*:*
P

-
R

o

E_",H|ZIT1'HHH 1S served inside,







Vicenta Shepard and Elvira Dimarnn ease seed mussels imto net socks at Penn Cowve Musseis, Inc., off
Whidbey [sland, where some 200,000 bivalves are harvested on a typical day. In Bainbridge Island®
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rocks were o reviewing stand —dance In an
unchoreographed hballet. Some pop
heads straight up out of the water, then sub-
merge, 4 move whale specialists call spvhop-

mg; others breach, then hurl themselves on

their

yeir sides with a huge splash

After the Vicki savs shy
counted 25 boats—a lot for a weekday early in
the tourist season but far short of the one-day

|-|.| [ _|1'I' I

oreas swim off,

25 Dod

of 54 set Tulv 3. 1993, "] haven' 't found

anv evidence that the bodts harm the whales or

“Hut of the
number continues to grow at the current pace,
bv the 1 2001 we'll have solid

EAVINE the orcas no room to come L 00 A1

alter their bel avs Raohb
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to =gy nothing of breaching and spvhopping
ANY of the whale-watching bonls
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sAlmon runs have
of ovearfishing, sediment buildup, and the de
struction of habitat by dams and reservoirs. As
measure the state wvirtually
eliminated commercial harvests of chinook

and coho last vear and severely limited catches

A CONSErVaLio

of sockeye, chum, and pink salmon. Fisher-
men had to call a hot line Lo ledarn exactly whet
g whien Lthe Vo il harsvest

ncome of people like Jim and Lisa Lawrence

cw [imitations have sliced ihto the

who live on San Juan Island and fish off the
They depend on earnings
from the summer's salmon catch to subsidize
wooden masks
and makes silver jewelry, and Lisa’s bright oil
paintings are & mainstay in Fniday Harbor's

most prominent gallery. Now, says Lisa, they

1Ilano’ s west side

their work as artists; Jim carves

Nutional Geographic,



falh) 'I:.!'. risinge real estnle prices and wanmng ALMON aren 't the only form 1 minne

zlmon rmns could eventually mean the end of life suffermme In the =ound, In 2ome
L lfestvle that he upported their prio ¥ . harborz bottom hshing |
whork for two decades Hounder, sole, and sand dat s
something less tangible Lthan art 15 lost watl ouraged because of contaminants from fas
[ Hii e of salmon the speritual connection LoOr i mills LTT W ATe-treatment

Fishine makes me fee] part of the islands,’ it theentrance 1o Bagle Harbor on Baimmbrides
AyE Jim, a sirgppping man with a8 graving were once the arms and legs of the Wyvckotl
ponviall who moved here lrom »eattle in thi CIEdrsOne Thallil which OenL &0 Years Lurming
earlv 10705, “Of course, I'm related to th timber into railroad ties and telephone poles
rocks and the trees here by marrving Lisa coated with the tarry substance. 1 he plant
Her people have been mn these islands for closed in 1988 and 1s now a Superfund site; the
thousands of years Lnvironmental Protection Agency has alread)

Lisa, & biue-eyed strawberry blonde, is  spenttwomilhon dollarsinan effort to blanket
part Swinomish Indian. so the Lawrence: Lhe creosote-soaked harbor floor with a QI

re among the benefciar of a 1974 federa 14 ol mment. Warning signs ar
district court ruhing granting hall the annual — posted nearby in English, Spanish, Lao, Can

local =palmon catch to Natibve American bochian, Chinese, Korean, and Viethamess

[he decision reaffirmed fishinge righis guar- "Bottom 1ish, crabe irvd shellfishh o Ay i
nieed 1 the 1F irealy m oexchange o Insafe i Ll : |--|| 131

Indian lan [hroughout the islands, tidelands once rich
But these da the lareest calmon Dol in the vitl hellfish bed ireE Cliosed MV eI

wult Lo his fikh aren’t even Pacito ewer and fewer 1islanders can supnort then
mon. 1 he e the Atlant ety . which Foy ntirely I 1 the witer., But others ai
A IFrEEr I1n LEGT 1% | i | I i a6t =il TSR0 fii




Srnset sty ciaps an ouldoor cathedral ar Orcos
I |I_:i.ll ™ _I'-I-_|'||'I i Il'-'l'!.'_ MeguieEnt 5ire iIT E.IIJI: koo
and parfies. Naotural peouty fas gttracted scores

a7 THILMNIErS

Fuigmarer and co-founder of the .

Tou fave ¢ chance to pet fo mnom JH Tigtild

harvest the sed im ways that match island
traditions without depleting local resources
"To make a Hving off the water vou either

Fsh it—and we' ve totally souandered that—

YOU USE I 1o transport, or you ey o 1arm i,

either 2almon or shelllish,” says lan Jefferds,
Lhe WIry young nresident of Penn Cove Mus
['he Coupeville-hased company, the

gels, L
|largest mus=sel farm in the Nart
mussels off the coast of central Whidbev on 235

ftsthat look like dimmutive aircraft carriers:
flat-topped, low in the water, and lined up
with military preciston under 8 bluff to blunt

winter winds that lash the mile-long cow

-:.-.I. £=1

. FTOWS

"We it the marine heritage that the islands

maintain, lan savs above thi

are trying U
hi= office. a smal

scquawk of seagulls outside

utlcding at the end of & pier that once

EL ALY
werved as a farmer's dock. His company raises
oy
tests show that these natural filters keep thi
watel Still, Ian has had angry words
from homeowners on the surrounding bluffs

who sav the mussel rafts ruin their view

mussels native to the cove, and I"l.'f_"l.;.":.‘

| AT

The battle of
comes up again and again. Last spring the 16
My

Frea wiemt

westhetics versus Soonomipes

A =t " | i
vmrercin tribes 1n the Pusel =ouni

settlernent similas

| el

A federal judee awarded

Dairt L

to the 1974 salmon decision L hecember
they won their case:
them rights to 50 percent of the harvest of all
lpeal shetlfish

shallfish farmers and many local landown
appeal. "'There'll be fireworks if
the Indians pet nghts to private tdal lands,”™
satvs Tan Jefferds, Most of Washington's tidal
[lats (the area between the mean

and high-watler privately owned

ETE VOWED IL

low-water
INes) are
and beachfront homeowners fear thal, as a
line people

Whidbey resident put i
digging in vour front vard anyiime of the aas
ormght.”

But Tonvy Forsman, executive director of
the Sugquamish tribe, savs such concerns are
overh “You can plan ahead —this beach

on this date, that beach on that date, ™

OWTI

|:‘- _\_:I.'_'-

win' t be able to just pick up
their clam forks and hit the beach wheneve

they need a few b

I'ribal members

-I' g -

When pressed on why he thinks the

LES1

FAISES LEIMMETS |'l|!'-_'1'|ZI|' 15 RISWEr

JUICK 10
“The idea that private property is sacred 1s nit-
Lionwide, but 1b's especially strong out here,”
ARADOXICALLY, the insistence of local
PrOPETLY OWTNErS that then
they wish with their own land may be

as mucha force for conservation as fol

\
MAY A AS

development
“These islands aren't realls

ARLARE = H | I"-]' T SAY¥> 1S Wi

riaral ans
LT I--"]" ;

Valkswagen

Island, fat and dry, in his 197

June 1005
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Satlboat and ferry glide aeross Puget Sound beneath Mount Ratnter, symbol of the Northwest's good
life. Islandors who have fled growth elsewhere fear (¢ will follow them, Says Vashon Islond architect
Art Skolnik, o Chicago native, “If we can't make itwork here, what's lgft? There's no place else to go."

schools, and a4 historic wateriront awash with
brightly colored wood-frame bulldings.

I take in the full sweep of the reserve from
the top of a sand bluff, 30K feet above the surf
at Ebey's Landing. Amid wild roses [ look out
on barns scattered among the neat furrowslike
children's blocks. Mountains rim the horizon
on three sides. The lights of Seattle glow in the
dusky sky to the south —glimmers of a busy
mainland life that seems far, far away.

HEADED BACK to the mainland the way |
had come—through Bainbridge lsland,
scorned by residents of Whidbey and the
san Juans as an example of development
run amuck. Here the questions I heard
throughout the islands are most urgent: Do
people whao have found paradise have the right
to pull up the drawbndges Can new arrivals,
many of them wealthy, leave room for long-
time residents? How do islanders live produc-
tively without destroving the very wayv of life
thev came here for/
On the west side of Bainbridge, away from
crowded harbors, & few farms and chiunks of

130

forest remain, including an amphitheater of
trees that surround the séeréne gardens on land
tilled by Junkoh Harai's family since the early
100s. The family had a prosperous nursery,
extensive gardens, and a large grocery store
until they were summarily evacuated during
World War I, along with evervone elze of
Japanese descent on the Elands.

When the familv returned five vears Inter,
the greenhouses bhad collapsed, the sunken
garden wis overgrown, and most of the nurs-
ery plants had beenstolen. One of the few plots
remaining intact sprouted with dozens of
small red-pine seedlings that Junkoh's father
had hastily planted in the surrounding woods,
where the voung plants might have enough
shade to survive.

“My parents had what 158 called poman
inner strength, the strength to persevere,”
Junkaoh savs quietly, pausing on the wooden
bridge leading into the forest, where the red
pines now soar 60 feel. "It's a great legacy for
us." It'salegacy for these islands as well, a gift
of renewal and respect for the land and the sea
and the dreams that are lived here [

National Geopraphic, June 1995
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MS. GONZALEZ'S
GEOGRAPHY CLASS HAS

(GONE TO PIECES.

s

Inan exercise, Marty Uonzalez places her
sixth grade peography students m eroups to decorute

elay pots. Carefully the students paint animals, plants, and land-

scapes that portray geographic cultures. Afterwards, students proudly

submir each of their creations which are put into individual brown bags -

Then Ms. Gonzmales

does the only natural thing left to dio, She ||

hammer. shartering the contents. Only 1o hand |

- 1
pounds each bag with 4

the bags over to ditterent groups of students who face the task of rebutlding the pors |

and explatnmg the culture depicred on them |

In effect, the kids become archeologists, Bur this lesson does more than teach the ‘

gailiren cthe rigors of being an archeologist. They learn how studying archeological |
5 i 1 |

artitacts is important in leamning the history of a land and the people who lived there I

|

For her creative approach to teaching, State Farm 1s pleased I|

honor Ms. Gonzalez with the Good Neighbor J

& - N i B i gl = '._'-_'. L i I B i
Award and donare $5.000 in her name 1

l Mortis BElementary in Cypress, (Calitomia

=) GOOD
| & | NEIGHROR
=) AWARD
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42 California Sea ﬂﬁers Nearly wwived eal Bv 198 -condury  Earth Almanac

fur fenbers, these appeaimg mammads are rechkumiing ther coastal Un Assignment
ranee. But feasting on urching and abalone, they rile local fsherme
BY HICHARD WOLEKOMIE  PHUTOGRAPHS BY SI55E BRIMBERC The Cover
a2 lsrael's Galilee As israel and s Arab nesghbors seek a Dvs:onbanced blaad
lasting pedce, this northern regiop—home to 430,000 Arabs, H L
RIrEdsl conmcemiraion iy laraédl LS 3 Crnrlie O Lesti 1, firrad 1 1 il |; Liig - 11
I-l"' s Giiee e 108 sTafe am f EEs T - TR i R o P il B [ .. i .lll'“
BT LHA% BEL] ML TOMER AT VY ARNNTE LIFAITHS BE] fHs - aoraeram a1 H
48 Hew Views of the Huly Land University of Virginia
Foliiree Jre PerET rfeef | e .' T T frigels-rees b i .|'.'-'III|"| vid&ical  .anifer
imdgres are mierged with g topograpiie databuase Photiograpl by
COMPUTER IMALENG BY RICHARD CLEAVE foe McMNall
AND TECHMNION=ISRAEL INSTITUTE OF TECHE MO O
16 Pugﬂt Sound Plavground of orcas, eagles, and ather free IE'- _|. .
sparets, tree wlands of northwwestern Washimeton gare gtash et

'-'I"i-':l""-.l"'- III- -':'-ll.':-."_.: deciing, some longlmte Tesidents guestion 1 EﬂﬂvNEE L”"I:-E
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ol A High and Mighty Cathedral Job

g to greal heights, mason foreman Josept
Adionso helps preserve & masterpeece: Wish-
mgton Mational Cathedral in Washington

D, . (NaTioNAL EOGRAPHIC, April 1980}

Begun in %7 and nit completed until 1990, the
cathedral was constructed of Indiana mestone in the
| 4th-century English Gothic style—nnd in the pains-
taking, traditional way. Legions of sculptors, metal-
smiths. masons, and sunned-giass artsis phed thear
crafis, artisans carved the gargovles, grolesgques, nd
fimials: such as thes one (1efl) atop the southeast prona-
cle on the éentral tower, finished mn 1964

But nature delivers o pounding to the extenor, nola
biy this tower, which at 676 (eet above sea level tops all
pther buildings i the capial. = IUs brotsl up there,”
sivE Alonso. The tower s often buffeted by gale-forss
winds. battered by lightming, and drenched by thou-
sands of gallons of water an hour dunng a driving rain
Whater has seepod through gutters o damagé interno
cotlings. Mortar joining blocks of stone has detern-
orated, and cracks have appeired in the stone iiselt
Pointing o an angel, Alonso savs, “See how flecks of
stone come off when vou touch 117"

[0 halt and reverse the damage, workers dangle
frum the pmnacles 1o replace the mortar, often using
silicone caulk that expands and coniracts as icmpera-
tures change. They are also replacing cracked stones
doubling the ower’s hghtmng-arresting capacity. and
relimmg guiters to make the building watertight. *This
' tan office puilding that's going 1o be torn down in
W years,” Alonso savs, “Ths 18 here for the ages.”

Do Birds Renew Their fnod has been refneved und they no “H vou re mrhoarme,
HI'HiI'IE Eﬂﬂh Yﬂﬂl'r" ionger necd this _T11¢'n"-1r§._rh;.-ir_- coiin ' Lhere s onlv so miach

ihe, 10 be replaced by others with witght vou can carry,”

L summer s end black-capped other purposes sayi Noltebohm. “Youo
chickadees stush hundreds of [he researchers want & ight brain that car-
secids and dead insects proved that cells ries only the data you need
everywhere in the forest from the ETOWw In significantiy when you need 1t Grmowing
ground to the reetops, At the same  gregter numbers in the and shoedding mew cells may be
tme, as studies by Fernando Notte-  fall by imjecting wild an economical way 1o doat”
bohm and Anat Bamen of Rocke birds ut different times
feler Umiverssty show, the birds of the vear with a radio
actuaily grow new brain cells, The active cell marker, freging
regeneration cecurs in the hippo and later recaptunng birds 1o
carmpus, an ares of the brain dealing  examineg brain tssue, “I's
with spatal memory, imong other constant rejmvenation, v
things. (See “Quiel Miracles of the MNuottebohm. a meurobiolo-
Bram,"” pages 2-41.) mist. “These birds are
Coincidence? Nottebohm thinks pdaring thewr brmns, ™
not. His hyvpothesis, still being test- Captive birds also grew more
ed, is that chickndecs grow cells that  new briin cells in the fall, but cell
heip them recall where they've birth in free-ranging birds was twice
cached their food. Then when the s high WEW COLE BAIMALY ANIWEL

Yatwonal Geographic, June 1095
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Introducing The New Dodge Caravan.

== |

The New Dodge Caravan

N

Just as original as the original.
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A Magazine, the KGE,
and a Secret Message

i i bddine bebind 11 Moscow
headguarters. the KGB created o
museum of spy cratt, Linder phio-

tos of such Soviel agents 4s the British
turncoat kim Philhy and atomic bomb
sy Klaus Fuchs nre displaved tools of
captured Western agents. such as tiny
camoras grd tablets that make mvis
e ink. Here also 5 a ponson-tipped
gncide eedie savd (o have been cur
ricd by Francms Crary Powers, mlot of
the L2 spy plane dowmed in | Yed)

And hece oo i a unigue copy of The

Febriary 1YY M anonal CrErGRAFHI
Linknown o the Society, someone
glched b micro-message into the Mack
harders arnund several ads and fea-
tares {below), Under mgh-power mag-
mification, the message specifies where
und how to lenve & package and o
mike contact. ™ Wail ten minutes
ceitly, " ot redds (lefn). "Our representa
tive sl sy

Cince the private domum of KB

operatives, the museum today belongs

100D B

Into the Cold Blue Yonder in a Class Plane

ccationil education teacher Jim Jackson (above, ut rjght
sueezed into this shiny Diberglass craft in Kenosha, Wisoon-
s, Liest July and flew to the northem tp of Canada’s Narth-
west Termiones and back— 7850 miles i cight days. Meanwhile his
students tracked the weather and intently followed his radho
reports. Formonths they kad pored over maps, studied the

GEVAIL AT LEFF

rugged werrams, plotted the course . Chosen intenim landing
dates, and compiled technical divta for the Night.

On Assignment

b the Kussinn FS K, or federal
ciunter-mtelhgence service. 11 5 open
cerily Lo visHors who apply in writing.

According 1o a muscum carator, the
dictored magoring was gven 10
Sovie! intelligence officer, Col. Vieds-
mir Mikhmlovich Vasilyev, by two
LS. apents who recruited him i
Budapest. Vasilvev delivered reports
on weapons and military plans from
1R unti] he wis arfested by the KB
bt S0 and exeouled. Expertssay he
Ay have been Tingered by C1A defec-
tor Edwird Lee Howard or mole
Aldnch Ames, arresied last vear

The KGR concluded that the micro
message was eiched by o computer-
giided lnser beam ina secret fab Hhat
outhitted agents, Asked (o comment, &
LA spokesman said oniy: =1t nod
surposing thot the technology exists,”

ey had built the plone 100

Lackson teaches electronics, hvdraulics, pamnting., metal-
wirk . amd navigation— “uall wiathin the parumeters of a shop
class™ —at Mundelem High School northwest of Clhicaeo,
But while classes elsewhere build modeks. those who stody
with thes licensed ptlod and sviation mechanic comstruct ac-
tunl mirplanes- 1The two-scat craft that he and former stu
dent Tomm Lent few at A0 miles an Hour to the Arche 15 4
foar-cyhnder Lancmr 30 with fell instromentation and retractable
Fancting gear. “Ivs a beawniual plece of art™ o Jackson, whn wis in-
ducted into the National Tebdchers Hall of Fame in 1993, This vear
he w overseeing the crafting of his fourth plane —destined 1o mid gla
cier stndies m Alasko. =1t endless what Kids can do,.” he savs

Oldest Crayfish Emerge From Utah Canyvon Walls

ravimh. crawlish, crowdads: Hy viimous names the hittle cros-
faceans burrow ymto wet sond momach of the wordd, Now fossil
finds sugeest thal they are ong of evolution's #reat SUrvivors
The previous fecord 1or cravhsh [ossiswis 135 million veurs, i
Crcrmany. But tossils found near Liah™s Canyonlands Natronal Phack
are ot least 220 millon years old, from o time when thas ard region
wis monst. Both the body strocture and the burtows of these
ancients cesemble those of their modern descendanis
“Thas blows the doors off the theory that crayvish evolved from
lobsters that migrated trom the ocoans up estunnes o nvers angd
lakes,” savs Steve Hasobs, the Universiy of Colorado graduate
student who found the fossils, He believed the earliest lobsters
appeared at aboot the same tirne as crayiish

Natvonal Geegraphic, June 9335
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Geographica

plaved a major tole m World War
1. Occupied by lapan in %14, the
mlands wore fortificd s a mipor
naval stronghold until the lapanese
were custed m the Bloody %084
battle of Peleliu. For 47 veurs the
islands were a UN trusteeship
admmimstered by the UL &

I'he Republic of Palau his some
subsiste nee agncaliure pnd Dishing,
bul fmost resrdents work for the goee-
ernment in the captal, Koror
Palavans sre optimestic that their
mluands” well-camed reputation
da 4 diving paradise will stract 1our-
ists from Asia, the
LI, 5., and
Europeo and heip
the viung nation
hecome self-
suffioent, “'We
pledge o preserve

Nid&n i DiMmbEiLLEr

Pacific Islands of Palau nation oied a coltural hemtage DUT manne environment as a iving
_ derived from Malay, Melanesian, freasure not just for ourse ives but
ATe Iﬂdﬂpﬂﬂﬂﬂﬂi at Last and Polynesian ancestors: a commit-  for the entire pranet.” Pressdent
e v country will be one of ment (o human nights; 8 democratic Mok amura said
| thewmallest members of government; the talents of 16,0600 Linder terms of a compact, 1he
this august body, b citizens, and tich marine resourtes., L. &, will provide o total of 517 mil-
wi are large in things that count,” mciuding 1.0 t1sh specics and Hon dollars in ard over 13 years i
| Kuniwo Nakamura told the Umited BN corals return for the nght during the next
Nations last December, two months Palaw’s 200 slands add up o an S0 yvesrs to establish military bases if
| pfter Palan became independont arca abowut two and o halt ttmes the necded and 10 operate nuclear war
Ihe president of the world's newest  sure of Washington, I3, C, They ships i1 Palao’s termitorial waters
Antarctic Fish Swim With Antifreeze al

hie brsh that thowve off the Antiarctd
coast mn frigid IB°F water survive
the same way g car does n g Morth -
Dakots winter: with antifrecze. Bur g Httle '
fish antifreeze could Keep vour motor pair- i
ning for o long time. 11" 4K times as effec-
tive per molecule as the cthylene |_.*_|'r'|.'|.1:. iri o
car radiator -
In the Antarctic there are simost a hun
dred species of fish called nototheniods,
rangme from sax-inch rooplankton feeders
to six-fool tnothfish. They swim at all
depihs, from the 3, 2-foot-deep bottom to
the strface. Notothemoids produce their
antifreeze, a ghveoprotein, in the hver
They secrete i into the bloodsiream, where
it fills spaces around cells, says Arthur
DieVines of the University of 1linais, who
studies fish “freeving avindance.” Although
wweawater with joe crystals gets mmto the fish's
blogd, the antifrecze stops the ice from
provwing, and eventually 1t is filtered o : _ .
Borts WENTEALR P f ol P L HR ST

National Geographic, fune 1905
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ASHLEY STEPHENSON

Chiet Horticulturist of England’s Rovyal Palace Gardens, retired.

| realized the dream of every English gardener

when | was put in charge of the Royal Palace gardens.

My mission was to further enhance their beautyv., That was when

| first used Miracle-Gro. The results it achieved were outstanding.

I'me still using Miracle-Gro, although today

the only garden I'm enhancing is my own

(L‘am.j dekle.....

Miracle-Gro

FLANT FOOm

s
o Feid
BLb SRS RERED
bl GRS FLEETY

MIRACLE-LHRO



Fimal 0.4 niabelien copennires in D dgstieries
of thhe Towest ™, Zippe's 1oy Limited
Edditian collecrible ser. The stimming
owtinial svrewanko the forar-Hiphier st
conitiatins the camouflased imoge of a
wuapuatr Lt thhe efit eve of tleks imunge e
O R ——
companeion Bl fatvptiar ol Ch e
Tinrthe Falls™, awlkable separiely

Zippa's new Techuigneic™
T g ensumes tad Jhe avieik
will exialire. These are the ot enciting
iollevvible lighters ever. Thiy are
awailable only; during t90

The Mystery it ar your Zippo remiler, or call Barrer-Smythe Led. ar 800-335-59%4 to order



Ask one of

the 3 million
Americans
whove survived
cancer,

if the money
spent on research
1S worth it.

Weare
winning.,

Please
support the

AMERICAN
CANCER
SOCIETY"

Trs space confnbuted as a pubbc sannce

Writer Jere Van Divk has been able to unite objec-
tive and subjective views and convey 1o the reader
what life on the Amazon is ke (Febrmary 1995).
| cn see i, [ can hear i, | can smell it, and, most af

all, | can feel it.
Ursura BiaLLas-LAaNGE

(armstadt, Crermany

The story was more about the author’s thp and
what he did than about the Amazon as i river road
and how the people who live there deal with it.
Dramiea N. FEODOROFF
Phoenix, Arizona
Az a Bryn Mawr College student in the late 1970s. ]
conducted anthropological research m a small
mestizo village surrounded by Indians on the Uca-
vali River. So much of vour article rang troe. Most
articles on the Amazon focus on the tropical rain
forest, not-on the river, the very essence of life
there. I only wish you had covered more of the riv-
er from Manaus to the source. I readers think vour
journey wasexotic, they would be stunned to leam
that life bevond is hittle different from the time
Friunasco de Orellana first explored the area.
LyLa STEENBERGEN
Easion, Connecticrt

The meeting and mixing of waters is an impressive
sight {pages 8-9], something you will never forgel
onve you have expenenced it. Please note, hovw-
ever, that the town of Tefé is not located on the
river but on Lake Tefé, which is about seven miles
wide where the pacture on pages 2-3 wos taken,
SteEFHEN HEREN
Arnold, Missour

Regarding the 12 Tikuna Indians killed in Braazl
in 1988 (page 27), there arc cumrently 14 Amnesty
International groups worldwide working on this
case. ur goal via letter writing, peotion signing,
and pubbcity is to maintam pressure on authornties
o keep the case alive and bring to trial those
charged with the erime —with the hope of breaking
the cycle of impunity in such killings. The case has
been taken over fraom local state courts by federal
courts, but a trial date set for December 12, 1994,

was postponed.
POstpd ConNsTANCE R, ULank

Norron, Massachuserrs

Harpy Eagle

While the story and picture of the apiomado falcon
in Earth Almanac brought us a lot of favornble

National (reopraphic, June 1903



Kamodo Dragon (Mmames komodoensts) Stee: Total kength. 1-3 m Welght: Larme specimiens
Z0=100 kg Habitat: Tropical savennas, stream side thickets and coaztal reglons of the Lesws [
Senls lslands, Indemesls Surviving nomber; Ezomated st &, (00

Fhotongrnpbes] by Lol Asel S

WILDLIFE AS CANON SEES IT

A Kamodo dragon pounds across the beach,
its swift powerful strides reverberating on
the sand. Called ora on the slands, the world's
largest lhzard 18 both an awesome predator
and a scavenger. Specialized teeth and strong
jaws enable a large ora to take on prev as
big as a water buffalo. Found only on a few
islands, these spectacular reptiles are espe-
cially vulnerable to changes in their geogra-

FiLS Camera

Thee fop-of-the-fre ECIS T S

snabes wifessiona phologrialurs

ber pracisedy! capdure bhere declsiie imommart,
with o comemortly pistide idusbnder
e amsd ot Lliralond comtnoods

' plaotite apesst of 1o o

[} frrmes per wcond

phically limited range. To save endangered
species, 1t is vital to protect their habitats
and understand the role of each species with-
in the earth's ecosystems. As a global cor-
poration commuitted to socal and environ-
mental concerns, we hope to foster a greater
awareness of our common obligation to

ensure that the earth's life-sustaining ecol-

Oy survives mtact for future generations.




Just published!

(GEOGRAPHY
STANDARDS

for grades K, 55, 9-12

Al last! A clearly written, superbly
illustrated st of standards [or geography
education —GEOGRAPHY FOR LIFE:
Wational Geography Standards 1954

These new standards detall the essential
knowledye; skills, and perspectives thal
students should master in grades K4, 5-5,
and 9-12. The standards provide any par-
ent; teacher, carmiculum developer, and
business and policy leader with an
approvixd set of challenging expectations
for all elementary and secondary students
and teachitrs.

The geography standards provide a
blueprint for what should be taught in
each grade range and for what should be
mcladed m social studies and peogrraphy
textbooks at each level,

To arder GEOGRAFHY FOR LIFF,

call 1-800-368-2728
(T T-R)-548-9000
B a,m-53 p.m. ET, Have credit cand ready.
ln U S, US89, in Canada, US1e elsirwhere, LISSH)
Postage ard handiing i e o] &0 firices  Clrkers
e A, T, MY, MIL s Canads will be charged
| apphicable tax i by

Geography Standards developed by the.
American Geographical Socsety
Association of Asmerican Laographety
Mahicnal Council for Leographic Educabion
Meabiceal Cesopraplale Soutety

[] NATIONAL GEOGRAPHIC SOCIETY

| comments from your rezders, the February Issue

included another species we are working with: the
harpy eagle. As | write in March, we have just had
one ege hatch in our laboratory and are watching
overanother, which—with a hittle luck —wall hatch
nextmonth. We believe that there have been fewer
than ten harpy eagles in the world haiched in
captivity. ] will keep you posted.
Jerr CiLEE
The Peregrine Fund

Booe, [daho

Bonampak Murals
It was impressive to discover many of the unknown
detmls of the Bonampak murals, Please accept the
appreciation of all those Mexicans who feel prood
of our ancient cultures.
ABELARDO MOREND CASTILLD
Mexico City, Mexico

The painting on pages 62-4 shows an infant heir
presented to important figures who are all turming
away. | think that instead of ignoring the child,
theyare turning away in respect. Perhapsthe Maya
considered their ruler too holy or powerful to look
upon. As a sophomore i high school, 1 thank you
for providing the opportunity to broaden my world
and my mind.
ALENANDRA CHECKA
Arlingron, Texas

While Giles Healev wias the first outsider 1o see the
murals, he was not the “Bonampak discoverer.”™
John G. Bourne and H. Carl Frey discovered the

site in February 1946, Bourne did extensive mea-
sured drawings of many of the buildings. He did
not notice the one containing the murats, however,
probably because of the heavy underbrush. Four
months later Healey visited the site and dis-
covered the murals.
Barnaga Van CLEVE
Santa Fe, New Mexico

As g publisher of books on the Maya, | lament that
vou never tell us about the artistic siEnificance
of these masterworks, which can be lavorably
compared with the art of the pre-Renaissance and,
six centuries later, the work of the late Mexican
pamter Rulino Tamayo.
Luis (UTIERREZ

Mexico Ciry, Mexico
Venice
Erla Zwingle's article on Venice was as beguiling
as the aty itself, and the pullout map supplement
of ltaly was superb, ltalophiles evervwhere—
indeed all students of history—owe yvou a debt
of gratitude.

Bire DAL CeEngo
Italic Ntudies Instinite

Chicago, [lney

| liked the description of the town and its prob-
lems; especially the depiction of the real estate

National Geographic, June 1905
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Regal's a]]-new
interior isan
out-and-out pleasure

: - |
Run your eyes over the thoroughly updated ™ d"‘&&_._ \

instrument panel and you immediately sense

a change of major proportions, The total
comfort you're experiencing is the result of
totally redesigned seating. Equipped with
dual air bags, the 1995 Regal Sedan stops
at nothing to please driver and passenger

alike. To learn more, call 1-8004A-BUICK. «

@

BUICK

The New Symbol For Quality
In America. .

ﬁ ©1954 (M Corp, All righits. resarved.
Reyul i o registered trafomark of GM Coap
Buckle up, Amsrical




SAVE THE WORLD'
VILD, CATS!

§disnieloed

Lol

Wild cats g o
gronpn of lamcd andmaks
B! Rl il T ] il fHE (il greal
prandchildren may only kreow heese beauriful
farpbCramd alt
e Foline Hreoding §
nenprodil pesenrchy and o
el B0 aEving L= el
li { R R & VRS BTOrA'T
wibd el POt e Pegal
Demnktiind ol Melimes i maticl
jats of the futmres. Pledse hedp s Saht o

||I' |t Ili-_-: | | i il II' W EITRECIEE A%EE BRI L fetpn

For membership information or (o send o tix-
dieductible contributbon, calls (8051 256-3793
or write: Exotic Feline Breeding Coom potrmd,
HCR 1, Box B4, Rosamomd, CA 2550640,

situation, Thadfriends whowere forced toabandon
Venice becanse they could not afford to rent or bay
even a small umi because of the outrageous costs
| have in my travels met a few people who dis-
liked this city, mostly because of it smell during
the summer or its winter atmosphere, which they
found depressing. But 1 never met 4 person thal
hid not been marked by the place. If a tounst goes
o Venice, he will expenence something powerful
and unigue that he will remember forever
PadiLo Banwonp
Sainr Christophe, Ttaly

Like many young adults 1 toured Europe. Being u

relighous Jew, T visited the synagogues and Jewish

guarters. It s inleresting 1o poté that Yence s

thought to have had the first Jewish quarter known
as o ghetto. [t was estiablished in 1516

NECHAMA D ZIKiND

Monrreal, Quebe

| was disappoimnted to find no mention of Yenioe's
artistic patrimony. 1 have visited on several occa
sjons and have nlwoys noticed o great mumber of
tounsts visiting the churches, museums, and old
palaces, admiring the greéat works of art they

exhibit,
Frascisco LETo

Mg, Florido

Map of Italy

A supplement such as “[inlv/Histoneal Italy™
the February tssue provides oo mierestng woay of
explonng hisioncal and current geography. But |
was appalled to see ocean soundings in {atherms. |
appreciate the rich histoncal oature of finding
depths in fathoms on an 1895 map, but not one
from 1992, | think it is ridiculous to ask my students
Lo multiply soondings by 1 8288 1o convert them to
meters, and I orge you to ose feet or, botier vet,
meters for both elevations and soundings,

Camnrys L. BHODES
vy, Cadifornio

[he northem province of ltaly labeled Trentino-
Alto Adige mcludes South Tirol, which was fore-
ibly Italianized. It was from 1363 until 1918 part of
Austria. Occupied by the ltalian Army after the
Alhed victory m World War 1. it was made part
of Itnly. German-speaking South Tiroleans sull
represent the majornty there. After World War 11
serman and Rhasto-Romance-speaking South
Tiroleans were granted a degree of autonomy and
the reintroduction of original place-names
ROMAN SCHREITTWIESER
fnnspbruck, Alutrig

You depict a monument that vou label the tomb of
Victor Emmanuel 11. The monoment s dedicated
o him bt 18 not hes tomb, All Italian Kinegs -
except Umberto 11, who is buried in Portugal —he
i the Pantheon in Riomne.
CHESTINAG MoNTALTO
Milan, Maly

National Geographic, June 1965
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Mg, Maicle Ses, Somn Monsoa, Colforna, 1954
La&ARENY BILYER

FROM THE PERMANENT COLLECTION

International Center of Photography
130 Fifth Avenue gt F4th Srrest
Mew York, NY G128

International Center of Photography
Midtown

1133 Avenue of che Amerncas at 43rd Street
Mlew Tork, MY (0036

Eshilsitkone + Education Programs « Archives and Collectiom -
Scremiting RAoans + Museurs Shops * Membership Benefits

Membership Information: 2|2 860- 78] ext, 146

Grand Teton National Park
While visiting the park this past summer, I noticed
that it was fully outfitted with late-model police
cars and weaponry and expensive uniforms. The
park appears far less generous with visitor services
nrvd facilities. My visit to the Moose Visitor Center
revealed an overworked volunteer, several home-
mace exhibits, and no adult-level programs. Road
conditions were only a preview of the rough travel
that lay ahead in Yellowstone, When | pay taxes
and the ten-dollar entry fee, | believe it 15 reason-
able to expect & balonee between vistor services
and law enforcement. The resource must be pro-
tected, but there 18 no need for Hawan Five-J,
J. BENTasy RICKETTS
Ariimgion, Virginia

Having spent half of my 15-year career as a fisher-
1es btologist working on the upper Snake River sys-
tem, | was dismayed to find blame placed on
ntroduced brown troul for the demise of nanve
cutthroat trout elsewhere. Surprisingly, the two
coexist quite meely in the Snake svstem. It i6 ir-
gation diversions, régulated stream Hows, dams,
poor livestiock management, and hybnidizanon
with the introduced rmnbow that are primary [ac-
tors in the loss of cutthroat populations in the
upper Snnke system.

CHaries E. Corsy

Ruathdrum, {daho

To ranch families who siate they must or did sell
their land to avoid being wiped out by inheritunce
taxes, | would recommend consulting a competent
estale-planming aitormey, A mamed couple can
eliminate taxes on the first 1.2 million dollars of an
estate. With a little planning none of the {amilies
dexcribed would probably have to pay any ¢state
iax. Despite the statement that land must be
assessed at its highest value, qualified fammlies can
also have the land valued for special use, such as
agncultare.
Roxatp W. Rutz
Forr Colling, Colorado

| would add 1o the jtem ttled “A Foresi Where
Frogs Rain™ that the cogquiis named becaiuse that s
the sound it makes throughout the might: ko-KEE,
ko-KEE. I1isa very pleasant sound. 1f vou want to
hear it and cannot go to Poerto Rico, just call any-
o your know there after 750 pom, and bisten to
the background sounds, 1t makes all islanders nos-
talgic when we call home
Rasmon E. Bagz
Viergonea Beach, Virgin

Lemtiers for Foriae showld be sent o National Creographic
Magazine, Boy ITHEE, Washingron, D, € 200737445,
o by fax ro 02-RB28-5460, or vig the America Online
compnter network o ngyforimiaol com, fnclude full
name, adidress, and daveeme lelephone, Letters seléciad
ey b edited forclariny and space.

National Geagraphic, June 1093
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Moments this important
deserve Kodak Royal Gold film.

Roval Gold 15 a whole diffterent kind of Kndak film, with extra sharpness and clanty. It's the one
ftim to use far your family’s biggest moments —the memanes worth framing for & lietime.
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Old McDonald had a farm

oday, farms like Okl McDonald's are vanishing, Each vear

America is permanently losing nearly 15 million acres ol
productive farmland to urban sprawl and other growth

pressures. Help save America’s farmland

Support American Farmland Trust
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Rebuillding the Range
Where the Buffalo Roam

hundenng through & (KK

eres_ @ manaied fire (above)

mimics & primal force that
helped shape the Great Pliins
Called red boffalo by Plaims Indians
fires helped prevent growth of for-
ests, Fire's partner — enormioas
nerds of buffalis —tillad praime son
with their hools and fertilizod it with

dung. Together, fire and butfialo

The Rough Courtship
of Nurse Sharks

nient on matmeg
are aoblivious to Nick
Ciloyvianis, coproducer of

the EXPLUORER him A Savage

Kind of Love.™ It is the first film to

detinil the sexunl behavior of shiarky

in the wild

The male seqzes the female by her

poctoral fin, propels her into décper

water, flips her, and inserts one

of his twiy claspers ( cight b= nearly

rmpossible 1f she ressts

i nen atempts 18

successful, conclude Harold “Wes™

Pratt and Jefi s murme holo-

W urse sharky

LIRS SIGiT S

Fewer than one

ITTIET
pals wiho are studvin
off the Flomda Kevs
“A Savape Kind of Love" alrs June 25
arf & pome, ET on THY Superxbsinon

built tho most extensive grassiands
FH Sttty onee corve Mg a minth of
the continent

Fire and hounder, on BEx-
FLORER. shows that in the mast
Lol wears the |-||l-r'r:-.'-*». prare —he
epsternmost portion of the Crreat
Plamns—has been all but erased
Meow, mm the Flint Hills of Oklaboma
on land foo rocky 1o plow, the non-
pralif Mature LONSSrvancy 1% tirans
formung 57 000 peres-of tanchland

ity the larpest expanse Of tallgrass

prarie yel setaside. The Conser-
vAnCy has also retumed S0 bufial
free o graze and roam

More than 150 kinds of grosses,
some growing to ten feet, make up
the heart of the tallprass ecosysiem
wavs Marvey Favoe, director of
thie restoration, “We're trying 1o
replicikte whal happened belore
the hreazup ol 142 mellion acres
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“Fire amd Thonder” airy Sunday, June
4 il 9 pom, ET oa THS Superitanon,
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ALL-NEW WRANGLER AQUATRED:.

00 AT LAST, AN AQUATRED” FOR PICKUPS, VANS AND
EHE 1
& I Y SPORT UTILITY VEHICLES.
o ¥
?‘ ] | CITTRc e L I.' -1 YWY IR '. !...||| i1 wiltl
o b Aaerad s 1O SWees wali vay. A mEcia THH ] |
uche, 10y guilet on the highvway atd dependabbe off-road

Y GOODYEAR'S NEWEST WET- TRACTION AQUATRED
You get the sheer mgpsd toughness of 4 Goodvear Wrangle
el giset i L 1TH 8 i B T i I ily I LTINS B Y Wdr %
n
e, dew Wrangler Aguatral. Ondy from Goodyvear

T HE BEST TIRES IN THE WORLD
HAVE GOOIYEAR WRITTEN ALL COVER THEM. *
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“The Lion Is The King Of The Jungle.
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Earth Almanac

. Lead Pollution Fouled Ancient Skies

I piallutiom 15 an okl old Surse. In their guest
for lead and silver —mietals crucial to theie
civiliations— Grreeks and Romuns poi-

saned their air and themselves with belching smelt
ers. How do we know? In Greenland™s e French
peologists huve found hgh levels of lead that rose
into the atmosphere from fires in ancient Europe
nnd fell in Arctic tnow. Between SEN .o, and A.n.
W enowugh lead precipatated onto Crreenband 10
equal 13 percent of the lead deposited there by the
burnme of leaded gasoline from 1930 1o 195,

In their hevday the smelters produced slmost
Q0,006 bons of ledd ingots a vear. They were kept
especilly busy n Spain, Britain, and southern
France. Here one worker adds chunks of a lead-
beanng ore called galena 10 the smelter’s top, wiile
others pour molten letd into molds, Further purifi-
CHIOn by remeiting the lead recovered silver, nlso
often present in galenn ore

The refingrs cover their faces, as adyvised by Plimy
the Elder o Ay, 7T "otherwie the nomoes and
deadly vapor of the lead fumace 15 inhaled. ™ Both
Crreeks and Romans gsed silver for coins, but
Romans smelted galena ore mainly for lead. used to
make cisterns, roofing, pipes, and paint. They even
flavored fond with botled-down grape juice that got
much of its sweetness from lepden cooking pots
“They ingested enormous quantities of lead in therr
food and drink,” says nrchacologist John P Qleson
of Canadas Universaty of Victoria

FLHTIHRE BT SER] WkE] s

E]:;‘:gmt Survivors of the nearly three times their weight

tn pold.

Plume Trade: Spoonbills

Ihe long, ethereal fimery of her-

ounding off with o hoarse croak, ons, especially egrets, was preferred
o rosente spooninll at the o festoon elaborate hats. Spoonbills

mouth of Lowsiana's
Atchalalava River displuava
% trademark, a bill handily
futtened to scoop crusta-
cenns., fich, and insects
from the water

spoonbills barely su

vived the Tage al extermm-
mEtioon” around W —nn
avian holocanst, Feathers
Aew as hunters devastnted
moee than G specics 1o
adom fashimahble women.
The milline ry trinde em-
ployed K300 peoplé —one
et of every thousand
Amencans. Flumes were
otice worth $80 an ounce —

EEG il sl

were also sought, but their gorgenus

L LB

Natfional wopraphic, Tune 1003

pinks faded aftor the birds died.
hunters discovered. Stll, they
chopped off the wings and sold
them as ladies” fans. By the early
19tk the birds no longer nested
anvwhere in Texas, and only aboul
two dozen paies held ont in
savirthern Flonda.
Lonservationists began
tr halt the staughter in
| 910 and spoonbills stan-
ed a long, slow recovery.
The birds’ numbers have
fluctusted widely bocause
of varying ramniall and loss
off wetland habntat 1o devel
opment. Florida Bay now
fecrsts SWN) breeding pams
spoontills from Mexico
recolomzed the Gulf Coagt
during the 1920k, and today
ahout 24000 pitirs nest in
Texas and Lowsitin.
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For a brochure call 1-800-950-24 38,

anvitimE b hehund the wheel aof the new




Traffic jams, potholes, merging lanes,

eighteen-wheelers.

What you need is a little personal space.

C.HENVROLET




Farth Almanac

Infections May Strand
Taiwan's Pet Orangutans

esigner pets of the nch.

crangufans seem o be ey

eryehere i Tamwan, includ-
ing & Tuiper matker called Snake
Alley. Inspired by o local wlevision
show that féatured an omng as 34
pet, Toiwanese smuggled about a
thouwsand orengs ot $4,000 spiece
from Indonesia dunmg the 1980s
Becouse Tmiwan does not subsenbe
fo the Convention on Intemaiional
Trade in Endangened Species, the
practice went unchecked until T38Y,
when Taiwan outlivwed it

oW grown up End unmansge

able, many orangs are being atwin-
doned. About two doZen have been
repatnated to Indonesia by the
Orangutan Foundation, although
much of thewr habitot hes been cut
down, But dunng resettiement two
crangs were found 1o be carmying
hepatitis and tuberculosis untitod
igs. “There's no chance of returming
mfegted orangutans 1o the wild,’
savs the foundation’s Ashiev Ler-
man Fl T 11, |.,.|'.[I'lr'|--| will be ban-
whed (o 4 barely adeguate sheller in
southern aiwan to be checked for
dis¢ase — msult upon injury for these
sirilful pnmates that now number
nc ke than W0 (00 worldwide.

Port Orford Cedars,
Rare and Ailing

niv & little pocket of
sputhwesiern Oregon and
northwestern California is
home o the X-foot-tall For
Crxrford cedar. Its créamy wood o
afmost religicosly prized m Japan
[oar temples and susht counters. Buy-
ers in Japan oflen examine
n leg and purchase only a
single board; the rest of the
log may take years to sell
MOW MANY cednry are
dhvang frovm & fungal roo
disease, The fungus spores
sprread by streams and in
miud picked up by ciars and
loguing trucks. Forcst Ser-
vice affrcialys have closed
sormie roads and taken oth
or control mensares— but
nol enough, claim environ
mentalsis, who have filed
=iiet 1o beet up protection

Bobcats Hold
Their Turt

urveymng Montani's
Bab Marshall Wialder
ness. Py bobeat Kit-
fen stands a better chance
of reaching adulthood than

other large pred-
atoars, Boboat
hitrting is legal in
miost states Dt
has dwindled
because of a drop
In fur prices since
the tate Wik
Even when de-
mans Was-gher
bBobeats were
never in danger
A5 I Species.
These feisty.
adaptable 25-
pound chats roam
from Canado 10
Mexteo, with
b fwesn T KN
and 1.5 million in
the Ul 5. —prob-
ably more than in
colomal days
“Bobcats prof-
ited from frag-
mentation of habitatl gt the country
developed., ™ says Lick Mitchell, o
L. 5. Fish and Wildlife Service zool-
ogist. Small game flounshed domd
snreading farmiand, and bobeats
feasted. While cougams, bears., and
wolvies miust scour large lermtones
for food, some bobouts chn make o
living within just ong square mile.
— JivAax L. Elaor

National Geographie, June 1965



How inviting is your home?

I the obyious buroverlooked things that ohed ciuse home burglanes. You go on vacation
Dt foeget (o tell nedghboss. And so mall and newspapers pile up. Or vou keave your house wotally
chark. Or the fence ou back & so highe it blocks the view of neighbors. Or maybe vou Iorget 1o
lock up: Fory percent of home invask |1~«I]||L|1-:1 hecause people simpiv don't lock their doors

e i et s You're in good hands

Alistate
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On Assignment

ending a lens, contract phologs-
pher ANNIE GRIFFITHS BELD
(rght) let Drure women in
the Israeli-oceupied Colan Heights
use her comers for a telescope ps
they searched for relatives over the
Syrian border. Famuilies soch as
these —riven geographically by the
SN |,'|:i|].' Wil — e rarcly |1.'rn||rT.".I
pet-logethers, so they hal loved
ONey across the 35-yvard dmvide

“They refer to this olace as
‘shouting mountam,” " savs Anme,
‘because as theyv call out, thisir
Synan family members stand on the
other side, shouting back.’

Annie mnd her hushand, Ax<istant
Editor Diox Bewr, kept their own
family together dunng Deldwork in
Cralifee. living with thetr two voung
children on & local kibbute, “Chur
nerghbars tumed out 1o be wondar
[l contacts,” says Daon, "and kib-
butz life was great lor the knds.”

The family’s expericnces will be
featured 1 an EAFLORER
segment that will ar Jaly 16 on
TBS Supérstation

In the southern Golan Hetghts
{below ) Don visated a Syrian ban-
ker, destroved i the 1967 war, that
inaks down on the family's Kibbutz.

“Farmers used to work thar ficlds
here fust i stone’s throw from the
svrinn guns,” be savs, “When yvou
see how tightly surmmounded Israel
5, you can understand its sense of
valneralnlity, ™

Fhe Belts mot when Don 'was as-
signod 1o write captions {or Annie’s
photographa of North Dakota in thi
March 1987 issue. The next yeor the
couple were married, leaving three
days later 1o cover Baja California
tor the magnzine. According 1o
Annie, “If vou really want fo know
4 gy, spend etght weeks i the
WESOTL WL [, 16 & jecp




Compare Mercury Mystique
1o Accord And Altima
And Expensive Becomes

A Foreign Word.
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windows and locks—but

v lower price

AL 4 subs vt tak!

Flus Mystque gives vou imnovative
f:;.lt.::‘l.' : -!II'I"-L'I |I||-. I L ars aomnt l[.f;'t
MicrorneAar hlterwhich removes

i Accord LA
thi s,
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ke dual airbaes” st

ontrol and poawer

I.l'l-

'IIII

all dust and
wolllen trom the interion

virtitally

~olar tint glasswhich

t H Lo hel s L'._l_‘." the Interior
\ | cool in the summer Even
v Egue ] curlk illumination, which

praciously liphts vour

asvou stepout of the car
[est drive the all new Mercursy,

Mystique Then compare its fearures and
its price o the competition. We think
vou ll bmd that, 1 Myvshigues case
exprensive truby s a toregn word. For
more information, call 1800 440-8883

7 MERCURY

WAy



	295F0001
	295F0002
	295F0003
	295F0004
	295F0005
	295F0006
	295F0007
	295F0008
	295F0009
	295F0010
	295F0011
	295F0012
	295F0013
	295F0014
	295F0015
	295F0018
	295F0019
	295F0020
	295F0021
	295F0022
	295F0023
	295F0024
	295F0025
	295F0026
	295F0027
	295F0028
	295F0029
	295F0030
	295F0031
	295F0032
	295F0033
	295F0034
	295F0035
	295F0036
	295F0037
	295F0038
	295F0039
	295F0040
	295F0041
	295F0042
	295F0043
	295F0044
	295F0045
	295F0046
	295F0047
	295F0048
	295F0049
	295F0050
	295F0051
	295F0052
	295F0053
	295F0054
	295F0055
	295F0056
	295F0057
	295F0058
	295F0059
	295F0060
	295F0061
	295F0062
	295F0063
	295F0064
	295F0065
	295F0066
	295F0067
	295F0068
	295F0069
	295F0070
	295F0071
	295F0072
	295F0073
	295F0074
	295F0075
	295F0076
	295F0077
	295F0078
	295F0079
	295F0080
	295F0081
	295F0082
	295F0083
	295F0084
	295F0085
	295F0086
	295F0087
	295F0088
	295F0089
	295F0092
	295F0093
	295F0096
	295F0097
	295F0098
	295F0099
	295F0100
	295F0101
	295F0102
	295F0103
	295F0104
	295F0105
	295F0106
	295F0107
	295F0108
	295F0109
	295F0112
	295F0113
	295F0114
	295F0115
	295F0116
	295F0117
	295F0118
	295F0119
	295F0120
	295F0121
	295F0122
	295F0123
	295F0124
	295F0125
	295F0126
	295F0127
	295F0128
	295F0129
	295F0130
	295FA02A
	295FA03A
	295FA04A
	295FA05A
	295FA06A
	295FA07A
	295FA08A
	295FA09A
	295FA10A
	295FA11A
	295FA14A
	295FA15A
	295FA16A
	295FA17A
	295FA18A
	295FA19A
	295FA20A
	295FA21A
	295FA22A
	295FA23A
	295FA24A
	295FA25A
	295FA26A
	295FA27A
	295FA28A
	295FA29A
	295FA30A
	295FB16Z
	295FC01A
	295FZ01Z
	295FZ02Z
	295FZ03Z
	295FZ04Z
	295FZ05Z
	295FZ06Z
	295FZ07Z
	295FZ08Z
	295FZ09Z
	295FZ10Z
	295FZ11Z
	295FZ12Z
	295FZ13Z
	295FZ14Z
	295FZ15Z

