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In the twinkling of an
eye—mere trillionths
of a second—the lat-
est surgical lasers
cut through tissue to
restore sight, the
magical sense that
translates light into
the colors and
shapes of our
surroundings.
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: vh _, mﬂgniﬂed this complex organ
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A millimeter can make the difference
between sight and blindness

during microsurgery inside the eye
at Johns Hopkins Hospital.



HE LIGHT coming closer to
my eve is piercingly bright,
brighter than the white-hot
ingots I'd tonged in an Ohio
steel mill 40 vears ago. The
voice behind the light is that
of Harry A. Quigley, anophthalmologist at the
Wilmer Eve Institute in Baltimore, Maryland.
A blend of efficiency and empathy, Quigley
maneuvers the light —called a slit lamp in his
profession —to illuminate the interior of my
right eve, then the left.

1 have asked him for this eye examination,
explaining that I haven't had one for yvears and
that it would be & good way to begin research
for thisstory on human vision that vou are now
reading, Butl don'ttell Quigley the truth: lam
concerned because [ have spent the day watch-
ing him minister to patients with glaucoma—a
dizedse cansed by excessive pressure within
the eve, like too much pressure inside a tire
For the first time 1n my life [ have heen in the
company of people whose ability to see is
severely impaired.

From behind the hght Quigley observes an
abnormality on my retina, the thin sheet of
neural tissue at the back of the eve, Hemakesa
phone call, and I am on my way upstairs to see
susan B. Bressler, a retina spectalist. Again
the light. Bressler's diagnosis stuns. 1 have o
disease called macular degeneration

Bressler characterizes this as a deterjoration
in i tiny circular area in the retina called the
macula. At the bull's-eye of thizs circle—the
fovea—lies a tightly packed array of special-
ized photoreceptor cells that provide us with
the fine-tuned central wvision essentinl for
evervday life. With foveal vision we areahleto
recognize the faces of friends or foes, write o
letter, drive a car, watch TV, or read books,
newspapers, signs, or recipes. Withoutit, hav-
ing to rely on our much less acute peripheral
vision, we can do none of the above and are
legally blind

Thus macular degeneration 15 the leading
cause of blindness in people older than 50 in
the Western world, Inits “dry” form, the kind
Lhave, for which there is no treatment, the dis-
ense coild lead to a gradual, inexorable loss of
central vision over the years. The gradualism
15 the good news.

Bressler cautions that I have a nsk of the dis-
ease progressing-to the “wet" form, in which
rogue blood vessels erupt under the macula,
degrading vision in a matter of days. Begun

5

promptly, laser treatment can retard vision
loss in half the cases. al least tempararily. But
when vessels erupt beneath the fovea, loss of
central vision is inevitable,

A recent strategy, as vet unproven, might
reverse this frightening scenario in the future.
Henry J. Kaplan, head of opbthalmology at
the Washington University School of Medi-
cine in 5t Louis, envisions surgery to remove
the scar tissue left by the invasive vessels.
Then, in a procedure ploneered by neurobiolo-
gist Martin 5, Silverman of the nearby Central
Institute for the Deaf, tissye from the rear of
the eve would be transplanted to nourish the
photoreceptors,

As [ leave the Wilmer in the darkening fall
afternoon, | focus on the faces of people
quened for taxis, | realize that my sight, once
good enough for me to join that band of avia-
lors who aperate from aircraft carriers, 5 a
temporary gift now up for withdrawal with
what seems to be a roll of the dice.

The fear of that withdrawal, the loss of our
sight, isa primal fear. According to polls spon-
sored by Rescarch to Prevent Blindness, an
organization in New York City that promotes
eve research, Americans dread blindness more
than any other disability, To be blind is to lose
access to the most significant part of our per-
ceptual world.

As much as a third of the highest level of our
brain, the cerebral cortex, 1s devoted to visual
processing. Our eves funnel two million fibers
into the optic nerves, while the auditory nerve,
the conduit for hedring, carries a mere 30,000
fibers. Sight medintes and validates the other
senses; when we hear, smell, or touch some-
thing, we usually turn to see it also. Before we
eat fond, we inspect it.

In a profound and mysterious alchemy,
sight combines with memory to energize the
will. After his return from more than six vears
of captivity in Lebanon, American hostage
Thomas Sutherland related that he had tried
to commut suicide three times, hut that each
time, * The vision of my wife and three daugh-
ters appeared before me,” and he could not
follow through.

Sight is the sense most intensely studied by
brain researchers and the best understood.
But any of them will tell you they are still on
the ground floor of a building that may be tens
of stories high, Try this where you're sitting:
Lookatan object and then turn away so yvou do
not see it. Reach out and you will, most likely,
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e able to touch it. The manufacturers of
industrial robots would like to impart this abil
v to their creations, but neuroscientists do not
understancd i,

Nordo they fullvunderstand bhlindsight, the
rare ability of certain people blinded by brain
damage to act on visual information. In tests
some distinpumished between colors, without
being able to explnin how. Apparently their
optic fibers bhypassed the primary visual cortex
to communicate with other areas

Sight enlivens our language. We celelbirale
poets for their “insight.” The politician we
acclaim today for “Toresight” may tomorrow,
in *hindsight,”" be abhorred. For the skeptic,
“Seeing 15 believing.” For the forgetful, ¥ Ot
of sight is out of mind "

And blind people, who have lost this pre-
crous gift, become the most poignant remind
ers of our fear

In pursuing this story, I have learned that
mast blind people have surmounted that fear,
and many are busily building careers. In the
course of months of research from San Pran-
cisco to Moscow, | have also ghmpsed the
many-faceted dimensions of our visual uni-
vierse: How nature devises different solutions
o the task of seeing, how the brain transforms
photons of light into the images we see, how
visual illusions deceive us, how the developing
world is stricken with eve diseases that we in
the industrialized world cannot imagine

With a delicate touch
Denis Lee, director of
medical tllustration at
the University of Michi-
gan, adds a lashto a
prosthesis for a woman
who lost her eye to can-
cer. After shaping fea-
tures in silicone to match
the undamaged side of
nis patient's face; Lee
paints them like a por
trait, "Without this kind
of help a lot of peaple
would just sit in their
bedrooms for the rest of
their lives,” he notes

{ e Semse af Skl

| also learned that important medical break-
throughs are forthcoming. Looking to the year
2000, Carl Kupfer, director of the National
Fye Institute, part of the National Institutes of
Health in Bethesda, Marviand, predicts
advances in several areas, including:
» Cntaracts, lens opacities that prevent light
from reaching the retina. New druegs will slow
the development of these opacities that are the
leading cause of blindness worldwide
o Retinitis pigmentosa. Researchers are now
beginmng to unravel genetic clues to this fam-
ilv of diseases that ravage pholoreceptors.
As understanding advances, strategies will
develop to retard the disease
e Dptic-nerve regeneration. The stunning
ability of proteins to regenerate damaged spi-
nal nerves in experimental animals has alswo
been demonstrated in the aphic nerve, tvpi-
cally affected by glaucoma and other diseases,

As founding director of the National Eyve
Institute; which funnels most of our federal tax
dollars that support eve research, Kupfer
looks back with satisfaction at recent chinical
trials that have resulted in & %) percent reduc-
tion in blindness in diabetics and 50 percent in
premature infants, Plus the development of

the scanning laser ophthalmoscope that maps
the retina in three-tenths of a second

What would Georg Bartizch have done with
all this technology? In Renaissance times Bar-
tisch and other itinerant surgeons traveled




Lermany reating cataracts by jabbingthe eve  surgical microscopes,; ass 'd the dimensions
with a pencil-like instrument, aprocedurethat  of asmall planet. 1 felt hke a visitor from Lill:
might sometimes jar the (ens Trom the protec put as Cuigley made tiny incisions to create a
tive capsule surrounding it and restore some  trapdoor-like flap on the white of her eve near
vision but alwavs generated intense pain the per evelid, perforated the tissue beneath
Bartisch published a compendium of ophithal the flap to relieve the préssure of glaucoma,
1583 that contains a woodcut illus-  and sutured the trapdoor with wisps of nvlon
trating the state of anesthetics—a patient's  thin as evelashes
arms and legs are ted to & chair To remove the cataract-marred lens, Ouig-
In the modern, virtually painless method, a  ley made another tiny cut. “ Now with a little
needle inserted behind the eve deadens and pressure I'll pop it right out,” he =aid to me
immabilizes it while the patient remains con- and the jelly-bean-size lens, brown with age,
ectous, At the Wilmer Institute I watched Har-  shid ot

W '::.,"I-i.f-iir." ghnesthetize sther Morse ol York *"Take the wrinkles too, doctor,” =aid the

Pennsvivania. for cataract and glaycoma sur- ittentive Mms, Morse, Promising to do his

gery. Her right geve, magnifted 30 times by the  best, Quigley mserted g new piastic lens




HE EYE FUNCTIONS like a camera to
focus light ravs on the retina. The
ravs are bent first by the cornem,
'llll' |:'IIII |'I'--i.'l'-_]l:-lr'l'rlr LESSLIE* COY-=
ering the iris, the diaphragm that gives the
eve ity distinetive blue, brown, or other color
The iris expands or contracts to regulate the
nmount of light transmitted through the round
aperture at its center, the pupil
Then the roys are bent further by a protein
rich crystalline lens behind the 1ns; this com-
pletes the focusing task
Unfortunately for a hundred million Amerd
cans—who have
lenises —nature rets it

o Wear glasses or contact

wrong a significant

wmount of the tme. I the hght rAys are not

bent enough to focus on the retina, vou are
[arsighted. If the ravs are bent too much, vou
are nearsighted, or myopic, & much more coim-
mon condition. A local point even amillimeter
th frofit of the retind resulls o sigmiicant myo-
pia, the plight of at least a quarter of the
human race, including 70 million Americans

Though scientists have long known that
myopiaisoften associnted with persons of high
mcome, education, 10), and status, they do not
know its cause, A five-year study, sponsored
by the National Eye Institute, employs sophis
ticated measuring devices to track eve dewvel-
opment among schoolchildren in Urinda,
California, and may vield clues, sava Anthomy
_] Adims, dean of the School of ':_]]_'lll_ﬂ-_ll_'!_l'_'.

at the Umversity of California at Berkeley
“This is the first study to measure every opti-
cal component of the eve and track it over a
period of time, " he explains

"hnugh conclusions about the cause of myvo-
pia are vears away, surgical deliverance is a
hand, according to Ruzsia's Svvatoslay Fyo-
dorov, perhaps the world’ s leading exponent
f an operation to correct myopia called radial
kerntotomy

In this procedure a surgeon makes tiny
spokelike incisions deep mn the cornea, which
llattens & bit and focuses hight rayvs mare cor-
i i EI_'.' il |.||I.' relinn

“1 ‘guarantee beautiful sight,” Fyvodorov
boddd me at the Eyve Microsurgery Institute, his
clinic on the northern edge of Moscow
to 12 incisions. After 48 hours,
then beautiful, For 99 percent of patients, |
can puarantee 20/20."

But his crusade, joined oy many U, S, pra
littoners, has produeced skeptice ns well as
believers. In 1980 the National Advisory Eve
Council declared radial keratotomy an “ex
perimental” procedure and expressed " grave

Oncern. validates 1ts

WOTNE LEATS,

untyl careful researcl
salety and ellectivenitss

The National Eve Institute commissioned a
ctuly that

(Contintied on page 23)
Mesating Manhattan head on, Sher

man puts his Seeing Eve training 1o

the test as he guides his partner
35-vear-old Jeff Wiegers. “"When I'm

with Sherman, | don't feel like I'm

pling, " says Jeff, diagnosed with

retinitis pigmentosa as a chi

Li
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The world
through |
blinded eyes -J
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B"ﬂdﬂﬂﬁ does not

always mean darkness. A

genetic deterioration of the
retina, gradually tunnels the

number of eye disorders visual field (below). The late
can block critical parts of vi- stage of glaucoma con-
sion without dropping a cur-  stricts vision similarly.
tain across the whole view. Disease, injury, or age
A person with normal may cause degeneration of
sight perceives a New York  the macula, the area
City street much as the pho- around the fovea, A person
tograph at right depicts it. with this condition sees
As the eyes scan the scene, with only vague peripheral
images fall on the fovea,a  vision (below, center). Mac-
small spot on the retina that ular degeneration Is the
provides our narrow, central  leading cause of blindness
field of focused vision. The  in the United States.
brain integrates these Someone with cataracts,
images, thereby creating a clouding of the lenses,
the impression of a wide, sees through a haze (below,
clear picture. right). Bright sunshine cre-
Retinitis plgmentosa, a ates an aggravating glare.







Practicing
o deceive

“People often think visual . . - ' -

HIUSIONS are oniy curios-
ities. That's a misconcep-
tion,” says Vilavanur S,
Ramachandran, professor
of neuroscience at the

: _ 1. Filling in the blind spot
University of California at With yous right eve closed, stare at the cross and siowly move
¢ the diagram closar to your eyes. Tha red dot will dlsappear whern
San D!Egﬂ Its focused iImage an your |oft reling covers the optic nasve head
“It's Important to study catled tha blind spot becsuss [t has no photoreceptons. How
ever, using data from ndlacent receptors, the Draln mprovises,
usions because they filling the vaid with sianted lines from the surounding area

teach us how the visual sys-
tem warks, what its ground
rutes are. “
Normally we ao not expe-
rience |llusions (N our every-
day, three-dimensional
workd, which offers multiple
cues to help our brains
interpret images. When
tnhese cuas are selec-

tively reduced in a two-

dimensional world, the 2. llusory thangles
el en Ihe white trinngle (above |afl] saems supartimocsed an the Blue-
brain can be Tooied. sifed tnangle, But wpon study, the sided of the white tnangle
In illusion ﬂ. Ramachan- digappear: [ts DAghtness |5 the same as that of the semounding
witita, The Hiusion doess t work far most peopie when blue and
dran says. we alc forced to mageEntn are shiown a1 egual luminoslty, perhaps bacauus the
respond E:-EE[IJEWEW to the Orain' s-oontdur-gelecting celis are partly colar-biind

cue of shading. Our brains,
accustomed 1o light from
the sun overhead, assumae
objects are lit from above.
Rotate the diagram. The
brain keeps o 18 assump-
tion and oreates a new per-
ception of the sgene.
IHuston 2 shows how the
brain Is primed to construct
outiines from incomplete

data. A useful capability, 3. Aftarimages
amachandran. if vou Stare at the cross in the color ple for & minute or 20, and then
SRYS R RuR Lk shifl your gaze to the blank sguare. Patches will appear in colors
ever need o reCognize a complemeantary Lo the ongingd hues. Clockwiss from upper right
: . = reedl, Diue, pellow, and groon foplace the aflglnal colors, Possibie
tiger |UI"H|HE, in tall Erass axplanation: When melrons seneilive o one color become

fatiguad, phlagonislic neurons produces (18 complamenta ry COlOf



4, Shaps from shading
Residents of @ sunlit world, we assume

Irghl comes Trun abov'e and use shading to

fElsmine shapes, VS pattem BEcomsEs an

X of congdee circles if you rptata if ©

degrees 1o the left. Tumead to the night, It
BecOmeEs an A O COMex circlas
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5. i= one line longer?

Weasifs 1o comadnoe yoursal: The twh dark
lires 50 This corridor gre-poiually The same
inngth. Tha parspeciive irltka tne broen
ko percenirg the near g #58 SNorteT
Evan windn wi know this, our visual system
i =0 pontaunden

6. One or two grays?

The calor of the two emall righgles 8 1dan
ticat. |1t oppears differont 10 Most peopie
becauss the yallow and bloe coloars of the

large tiangles affect perception. Whan
interpreting cobors, the brain takes tha
arger scene into acoount

SUTEEN SONTTLEME. A0V CoDOTINg

7. Facas or vase?

We o et 13085 OF & vase. Bul we cannot
soe faces dnd vasa al the sama Lime
Becausn At Bradn recognies an obyect by
sapargting it from 1S ackground . Hera
both perspectives aréd ogually plasslble, so
ir pereepglion reverses agam andag again

L/

)

8. Divergent ar paralied?

Thn short esh mares confuse the oDrpn
pedis thal gauge onantation, and we Inier-
oret the longer lines pd diverging. To
negate this effect, LI he chagram and
lock acros=s il fram tha lowar el pomer
The divergent lines are 0 ruth pamllet

9. Whance the gray spots?

Wnere the white bare crogs, dark spots
pulse  induced by the way retinal calis
react to light in this geomeatric scene, The
gontrast betwean blaok and white selec-
Viwsly sxeites of Inhikts the reeponse of
these calls, theraby creating the 1esion



Pathways to Yoo P
perception S

THE act of seeing a bird on the wing (below) B des pur acul CRATE T

i ; . i I ikl KPRTRELE -
DERINS as our camara-like lenses rocus the image, Sy gt E8 TR

] - = i v 1R J
upside down, on the retina at the back of each eye. periphe: © . enmbie

Within this sliver of neural tissue, millions of photo oegt (I Im TEM- = ton
receptor cells parse the image into an array of com: " exgnats from !
ponents. Tne bhird's colors, shape, and mation—each g alis gt fOr -:. |

rHick of feather and glint of eye —are received as pho- bo e C= 7 :

|.: I
) fllS = l.:.l':'"
tons of light and coded Into tiny electrical impulses g SUCN 5 oy ganiho
In a feat of computation that far exceeds that of any _-:_;-!_ psec e sages T
computer, the impulses are channeled to the corlex g

wnere they are analyzed and interpreted. Finally, the ightt, S
brain creates our percaeption of the hird. Iinstantiv and |

right side up, In a mannear that scientists can only

partly explain






tools, nursing officer
Sidney Katala wages war
against eye disease in
central Tanzanla. With a
flashlight and magnifiers
he examines a woman in
one of the villages he vis-
its (above).

A Ministry of Health
worker with training in
aophthalmology, Katala
has joined U. S. and Tan-
zanian colleagues in a




study of trachoma, the
world’s leading infec-
tious source of blind-
ness, An inflammation
caused by the Chlamyd-
fa microorganism, tra-
choma strikes in hot,
dry places with poor
sanitation. Repeated
infections scar the
inside of the upper eye-
lid, which turns under in
some cases and eventu-
ally scrapes the

eyelashes across the
comea. Painful comeal
disfigurement brings
blindness.

At his clinic in
Kongwa, Katala goes
beyond persuasion to
open the reddened eyes
of a frightened child
(below). Chances are he
will find signs of tracho-
ma: Six of every ten
children in the region
are infected, passing
the disease among

themselves as they
play. A child's tears
attract flies (far left),
which may also transmit
the infection.

The study has discov-
ered that washing the
face once a day (bot-
tom, center) helps stop
the cycle of infection.
Village volunteers are
now teaching parents to
keep children's faces
clean despite the scar-
city of water.

f
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(Continued from page 11
patients who had the surgery. Carl Kupifer

summarizes the results alter four vears:
"Roughly two-thirds ol the patients are cor
rected and do not need glasses. The others are
gither overcorrected or undercorrected. So
yvou have a 67 percent chance of getting rid of
vour glasses, And then there are the long-term
effects of the procedure to consider, We just
don't know vet."

Meanwhile a laser vies to replace the scalpel
in reshaping myopic eves. With the ability to
ablate cornerl tissue @ trilhonth of an inch &t a
time, the laser's exqgiusite precision 15 now
undergoing scrutiny by the Food and Drug
Administration, which has the responsibilit
to establish the safety and effectiveness of new
surgicil devices in the United States.

Tihe Semseof Sughl

HEN THE ROLL of eve disenses
% called in the developing
world, the scourges themselves
respond: as many as nine million
blinded by trachoma; one million
or severely impatred by onchocercia-
sig, or river blindness; 350,000 new cases in
children epch vear of xerophthalmia, blind-
ness from a svstemic defictency of vitamin A

In Geneva, Switzeriand, Bjorn Thylefors,
World Health Organization program manager
for blindness prevention, reports progress i
some areas. Ivermecting & new drug, fights the
parasite that causes river blindness. The dis

peaple

Bilinclec

ease draws its name from the fact that the
blackily, which transmits the parasite through
its bite, breeds in fast-flowing rivers. The
pifectivensss of the treatment is tempered by
the difficulties of distnbuting the drug among
rural populations

In Indonesia and Guatemala, programs Lo
[ortify food 2o children get the needed amount
of vitamin A hnve met with some success. Bul
‘more must be done in other countries or the
disease will ikely increase,” said Thylelors

Though such
can dispel trachoma, this disease inevitably
returns through poor hygiene. With tracho
ma, caused by the Chlamydia tvachomatis

antibiotics as tetracycline

organism, repeated infections scar and tighten
the innier evelid. Over the vears, the eyvelashes
are pulled under the lid, producing trichiasis
Each time a person blinks, the mgrown lashes
scrape the cornea like a garden rake.

The hot, dusty area of central Tanzania is a
notoriows breeding ground for trachoma
because of poor hygiene and the scarcity ol
water. To fight the disease at its roots, Sheila
West of the Wilmer Institute and Tandanian
medical officer B.B. Q. Mmbéaga constructid
an pudacious hypothesis: I motlers can be
encouraged to wash their children's faces,
especially the eves, i least once a day, trans-

mission might be interrupted

‘This was easiér said than performed in a
region where adolescent girls most walk mikes
to wells to fill a small water gourd that they
bring home atop their heads. Yetinitial results
from two test =ets of villages are " surpnsingly
good, " in West's words.

Even if trachoma is conquered, Tanzanians
will have plenty of other eve problems Lo cope
with. One morning at the clinic in Kongwa, |
watch Sidney Katala, an ophthalmic nurse,
prepare for surgery. His patient, Sebiga



Mtochezi, 8 Masal tribesman sentenced to
prison for cattle thievery, stands ina blue robe
with the half-clozed eves that bespeak trichia-
sis. “He 1s in continuous pain,” savs Katala.
'““He will be blind in six months.”

A tall man of kind face and demeanor,
Katala asks him to recline on an ancient
mahogany table nearby. Mtochezi’s thigh
muscles bulge as the anesthetic needle pierces
hiz evelid. Katala cuts the lid lengthwise just
above the lashes and sutures the incision with
sufficient tension to unfurl the lashes to their
normal position, The operation is called a tar-
sal rotation and takes about ten minutes for
each eve. Not many American ophthalmolo-
gists have seen it, certminly not performed by
flashlight and without running water. Katala
learned it during a fellowship at the Kiliman-
jaro Christian Medical Centre in Moshi.

Katnla's practice encompasses 100,000 resi-
dents of 44 villages. Though he refers glau-
coma and cataract patients to medical officer
Mmbaga at the Dodoma hospital, Katala per-
forms other surgical procedures such as enu-
cleating, or removing, diseased eves, perhaps
five a month.

Face taut with concern, a voung mother
enters his office bearing an infant whose eye-
hds ooze pus. “Bacterial comjunctivitis,”
Katala murmurs, Heencourages the mother to
lean the boy backward to place the child's
head between hiz knees. Kataln chuckles reas-
suringly as he maneuvers the evelids apart and
gdministers an antibiotic. Immediately the
boy flies to his mother's breast and proves he
can nurse and cry at the same time.

I watch as Katalg ministers toa woman with
adamaged lens in her right eve —she had been
beaten by a drunken brother; to an old man
whao lost an eéve Lo a thorn pierce while gather-
ing firewood; to a boy with alacerated cornes;
to-an old woman recovering from a cataract
nperation.

Une man requires a painkiller injection near
the optic nerve for relief, Katala decides, but
when the man sees the long needle he demurs,
and it takes mmutes of gentle suasion o get
him to recline on the mahogany table. With
great patience Katala slips the needle beneath
the left eyve and pushes the plunger. The man
gets up and grins because, it seems, the needle
didn't hurt as much as he had expected.

Katala supervises a program in which sev-
eral blind resident= of Thwaga village learned
to walk with canes and grow a modest crop of
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peanuts, He <tops his truck on the road to
Ibwaga, and we walk across a field where four
biind women and aman await under aspread-
ing tree. From s bunker, 65-year-old Mwa-
luko Magawa, whose eyes bear the scars of
trichiasis, tells me he is proud to be able to
plant and harvest a crop. Katala shows me a
small mud hut where the crop i stored. It is
necessary to place thorns across the entrance,
he says, Lo dissuade sighted villagers from
stealing the crop.

It 15 time to go. With blind Magawa in the
lead, the little troop tap their canes from side to
side in the maroon soil and file onto the dusty
road. Katala follows along, showing compas-
zion to theseé peaple on the road to [bwaga as
surely as the Good Samaritan showed compas-
sion to his fellowman on the road to Jericho.

HE BLINDNESS that afflicts 100,000
Americans each vear leaves eight
out of ten with at least a sense of
light and shadow and even mea-
surable vision. People are legally blind, thus
eligible for government services, when the
dinmeter of their visual field is not greater than
20 degrees or when acuity in their better eve,
with glasses. is not more than 20/200. This
means they can recognize the top létter on an
eve chart—usually an E—from 20 feet. A per-
son with normal vision can see it from 200 [eel,
At Western Michigan University in Kala-
mazoo, men and women master skills to help
visually impaired people adapt, They blind-
fold themselves to experience the deficit of
blindness, learn to walk with a cane, to dress.
to communicate with Braille and computers,
to cook food and eat it arrayed in clock posi-
tinns around their plates— for example, meat
at 12 o'clock, vegetables at 4, beans at 7.
Professor William B, Wiener blindfolds me
for an introduction to the art of the cane. Tap-
ping the ground with side-to-side swings of a
light aluminum cane, | can distinguish grass
from concrete on a sidewalk but wind upinthe
middle of the street. The dip in the curb,
designed to help people in wheelchairs, fools
me as it can fool the visually impaired. Susan
Ponchillia invites me to her classroom and
patiently coaches me through grilling a peanut
butter sandwich. The critical task is judging
when to turn the sandwich as well as keeping it
in the frving pan. * You'd make a good blind
person,” she savs,
Susan's hushand and fellow professor, Paul
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Enus&d on his work, Henry
Kaplan of St. Louis's Washington Uni-
versity removes scar tissue from the
back of the eyeball through an inci-
sion in a patient’s retina. To demon-
strate another promising path to the
space behind the retina, his colleague
Martin Silverman has successfully
shoehorned a green marker behind an
intact baboon retina (center). Both
men are applying their techniques to
retinal cell transplant experiments in
monkeys, hoping one day to be able to
repair human retinas. Revolutionary
just a generation ago, a comneal trans-
plant (bottom) is now routine.




Vision
fiactory

The Henry Ford of ophthal-
mology, Moscow's Svyatoslav
Fyodorov (center) pioneered
surgical correction of nearsight-
edness—and created an
assembly-line procedure that
dismays many U. S. physicians.
Eight patlents at a time lie on
tables in Fyodorov's clinic (be-
low). When the five attending
surgeons each finish their spe-
clalized portion of the surgery,
the tables rotate for the next
step. Each doctor’s activity is
monitored on TV screens over
the surgical arena (above).
Fyodorov was inspired to

invent his tumtable approach in
1986, when the Soviet govern-
ment agreed to pay himon a
per-surgery basis. “This way |
became immediately rich,”
declares Fyodorov, who is
searching for even more ways to
automate. “"Our main task now
is to exclude the doctor from
surgery, because he is the




yee

main cause of mistakes.”

Many U. S. doctors now per-
form a simllar procedure,
charging patients roughly
$3,000 for the chance to throw
away their glasses. According
to an ongoing study, they can
do so in only 67 percent of
cases, far below the 99 percent
success rate Fyodorov claims.




onchiliin, himsell blinded at theage of 30 in the wlare of room light reflected off th
a hunting punshot acoident, tetls e that lablecloth hurts his eves

Imparting the skuls of caily hiving to visaally Mloyer s slowly lnsing whit remnains of his
impaired people is the easy part. The problem  vision ['here 15 a4 certmin peace about it,
15 teaching them to cope with sighted folk: cdvs this man who does not take himself too
eriously, Y1 oam easilby amused. A SIreetitgn
ii HE WOERLD SEES BLINDNESS 52 thi cAn e Lthe mood When Mover st armived
ultimate bad news." Paul ex it the University of California at Berkelev,

|'|- ins. “Ii Y become blind, wi where e graduated Phi Beta |'-...::-=-| he told

-an renabilitate you m a few  hiswife he thrilled at the sight of the “purple

months, and your self-image comes back. mouniam's majesty of the Berkeley Hills
I hen yvou go home and discover that peopls she told me | was looking at the roof of th
cven your spouse —may look al vou as a lesser  International Houze Of Pancakes. " be recalls
ersom because they ledl vou are nol capahl o James Perley Storer, retired im Perry, Ohio,
they feel sorry for vou. 1 hat's the number one ifter a career mn radio broadeesting, invites mi
irohiiem of betng bilind ealing with Lhe pub inbo b tudy, Blinded by & chemical accadent
lic perception of it 15 & youngster, he extracts 4 disk from hiscom
Later I meet people who are dealing with it puter and exclaims: " Nind miil o1

uccessilly words!” He recites the contents of another;
o Jeffrev . Mover directed a staff of 40 at the v complete Shakespesire, two editions of the

Cleveland Sight Center in rehabilitating visu Bible, Walden, The Call of the Wild, Leaw

ily impaired persons and now works az n T FILS Fhe Adventures of Tam Sawver. thi

sultant on their rights in the workploc Constitution sned Declaration of Indepen-
Legall nd at 11 from retinitis pigmentosa, dence, the speeches of Winston Chuarchil
Mover at dinner replaces one pair of dark and John F. Kennedy, Lincoln’s (Gettvshurg
tinted glasses with another, explamming that \ddress, and perhaps some others that | miss

Seeing how we see

A vision-processing that has been superim- on a small object, like

center glows red at the posed on his head. the primate brain Allman

rear of Caltech researcher The red shows increased holds.

John Allman’s brain (oppo- blood fiow to the region, At Boston's Schepens

site) ina computer image activated by focusing Eyve Research Institute
(left), Rob Webb looks
into a device that pro-
jects a laser pattern—
here the word “re-
search” —onto his reti-
na. He sees the image,
which along with a pic-
ture of his retina Is
shown on a TV. Watching
the screen and listening
to a patient’s description
of what is visible, a doc-
tor can locate diseased
retinal areas.




SUPFERIMFIAED WAADH iMAGE BY BASALM MORA ARD GECRSE CANMAN



board, four weeks of training with a specially
bired dog that has itself completed 12 weeks of
training, plus a virtual ifetime guarantee on
the animal. If a problem develops that can't be
taken care of by telephone, Secing Eve flies an
instructor oul to rectify it Seeing Eye taps
interest from a hundred-million-dollar endow-
ment, mostly from bequests through the years,
for 70 percent of its eight-million-dollar
annual budget. The rest comes from general
fund-raising.

1 ask Douglas 5. Roberts, director of Seeing
Eve programs, if he will allow me to experi-
ence i walk, blindfolded, with a dog in nearby
New York City. Doug agrees and picks a fristy
voung female black Lab named Jade, just
graduated from training; who intreduces her-
self with a kindly lick of my hand

Un & Morristown street Doug puts Jade's
harness handle in my left hand and gives me
basics: “The go command 5 ° Jade, forward.'
... Wait for the pull and step out. . . . Think
throwdgh vour left hand, When she stops,
extend your foot and find out why, probably
the curb, . .. ‘Forward,” again and wait for
the pull. . . . She'll hesitate at the other curb,
vou ralse your foot, contact the curb, and off
vou go. [t's like dancing.™

We train along & sidewnlk. " Rough pave-
menl here,” Doug cautions. " Point vour toes
up inside your shoes so you don’t trip.” It
works. " The traffic and noize in Manhattan
can stress out adog real quick, ™ he says. ¥ You
need an eager animal” Fesling lade's zestiul
tug, I agree she qualifies,

In Manhaitan the next dav, Doug handles
Jade as we walk down Eighth Avenue. At a
curb a man pushing a trolley loaded with
dresses barrels toward the wheelchair ramp at
the corner, directly at Jade. Doug stands cool-
lv; the trolley keeps coming. Jade nudges Doug
to the right, out of harm’s wayv as the trolley
rells over the spot she has vacated. Doug
explains he likes to take ndvantage of "real-
life training opportunities.”

At Madison Square Garden, Doug blind-
tolds me, and Jade and | begin to dance, head-
ing north om Eighth Avenue with Doug riding
shotzun behind me and to the right as Seeing
Eye instructors do. Jade begins weaving —1to
avoid pedestrians, I suppose—and 1 lose the
sense of straightaheadness that sighted people
have, and I nearlv panic. [ know I have to trust
Jade or take off the blindfold.

After asuccessful street crossing, 1 relax and
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step-to behind this eager dog guiding me along
& sidewalk estuary fed by rivers of sound and
smell. 1 hear women's heels clicking, smaell
pretzels warming and the sensuous aromas of
grilling meat. On the left, traffic lows like cat-
tle. Om the rght, rock music blares in a cre-
scendo that signnls the approach to a sterec
store, Pedestrians clear throsis, cough, and
stieeze, but I hear fow voices and have little
sense of being ina crowd.

Doug tells me to turn right, and the river of
sound goes dry—it i= West 40th Street. Jade
stops suddenly and moves decisively back-
ward to jerk me to a halt. Raising the Blind{old
at Doug's behest, [ see ared sports car that has
just crossed the sidewalk in front of me to enter
i parking garage. I lean down and congratu-
lute Jade for good work.

We turn left on Broadway, negotiate more
streel crossings, and 1 feel Jade tugging me to
the right. Doug takes the harness and asks me
to raise my blindfold. Little toy dogs wound up
by a sidewalk merchant prance up and down
and have attracted Jade's attention. Doug
takes time-out for some more real-life training,
using the German expletive “FPfuil™—a
chipped, explosive "Fwee!" thut 4 proper See-
ing Eve dog well understands as “Nol” Jade's
still a dog, she's not perfect, Doug explains.

At snother curb I command o left turn, but
alter a few steps Jacde stops and then orients me
to the right. 1 raise my blindfold to find that
she has prevented me from walking into &
parked telephone truck whose driver is asking
me in breezy Manhattan fashion what 1 am
doing. | crouch to congratulate Jade again and
get my face licked.

We retrace the route with Doug holding the
harness, and Jade ignores the wind-up dogs.
Though I bad no sense of being in a crowd on
Eighth Avenue, I now see we are amid aseaol
pedestrians. A scuffle takes place, vouths run,
and a Hispanic voice shouts 4 challenge for a
fight on equal term=—"mano g mano. "

NE OF NATURE & earliesi solutions
to the challenge of =eving was the
compound eves of the trilobite, a

tiny crustacean-like creature that

began to plyv anclent sealloors about 550 mil-

lion years ago. Incredibly, their fossilized

calcite lenses still work, according to Smithso-
nian Institution geologist Kenneth M. Towe.

He used one in conjunction with a microscope

to photograph a Justice Department building
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Stay the darkness

have intellectualized the hell out Others cope as they can: Loss of
of the fact that | am losing my sight, central vision demands nose-length
but I'm also grieving,"” says consultant dialing for Nikolai Stevenson in Man-
Jeffrey Moyer (above), former director  hattan (below left). Detroit high

of rehabilitation at the Cleveland schooler Domekia Flennoy, legally
Sight Center. Magnified text on TV blind like many albinos, scans the
monitors dominates his office. blackboard with a telescope (below).










DeElore

across the streel, Y PFuzzy, but vou can recog- base runners and his catcher's signa

i butlding,” he said delivenng the pitch. An American woodcock
| he eves ol most msects and crustaceans on the mound could see all the hases, home

el |

holdd hundreds, even thousands, of lenses, prate, the entire puthield. and the entire sta
while most vertebrinles — incluching hish, bircls, ditm, includineg most of the celling of an astro
and mammals—employ an adiustable single Aome— without moving its head

lensand retina system similar to our own A human reads letters one by one on the

For coverage and acuity human visiontakes appropriate line on an eye chart from 20 {eet,
gbackseattothatof birds. Withmenon base,n " Eagles can see the entire
baseball pitcher has to crane his neck tocheck  feet and perhaps much farther, " declares Ivan
achwab of the University of Califor-
nia at Davis, Easles” eves have two
foveae linked by a chain of photore
ceptors to achieve greater acuity and
a much wider feld of view than
human eves

But acuity alone takes an organ

| " | n
I PGy AL HEAsE N

I5m only so far. “'The eyve 15 &an
opticad device for locusing fight on
Lhe reting, where heural circultry
begins, - says kobert . Wuriz,

chief of t

of the National Eve Institute, *
analvee vision from that point on,

viou have to address the brain

i sEnsorimotor laboralor
Ll

HEHRE ABE TENS DF bDil-
lions of neurons in the
human brainm, each one

networking with thou

sands of others, notes Wurtz, past
preswdent of the bociety for Neuro
science. O Uhe technology 18 avail
able to count them as it s avatlable
o count snowiiakes,” e savs, bl
I'm not sure [ want to do that.” The
question — how we use this appara-
tus Lo seg — s bewildering

The ancient Gresks, who harl a
way with complex guestions, ex-
plained the mystery of sight by re-
clarning that perception occurs when
“internal bBre” from the eve mixes
with "external fire” rom anobject,
lhey were hall right —external fire

b5 now called @ LA RARY the basi
particle of hght encrgy emanating
“"Eves without speaking confess the from all light sources

'-\.-;|_1||.1 Ill'_lL|=-||-. -._ul-:-'ll.llul Il'..-:url | :||L|‘||| ||||||||II. |F‘I'I

secrels of the heart.” wrote S5t

| Bunil dil r ; i rlistant star enters yvour eye and splashes
BErome. Fupl gliiavon and cnanges r i -

[ el down on ong of a thousand raftlike cellular
in muscles around the eyes may say disks stacked in arod photoreceptor in the reti-

come hither (top) or run for your ndi. On this tiny stage molecules seem as bie as
life (bottom) boulders. The photon hurtles through a swirl
of protemn m the disk until 1t colhides with a

84 National Creopraphic, Novembay 1962



kinked sliver of a compound chemically akin
to vitamin A.

In a quadrillionth-of-a-second twitch, the
sliver straightens, much as vou straighten
yvour leg, precipitating a biochemical cascade
throughout the photaoreceptor. The tiny foot-
print of the photon is amplified thousands of
times to alter by mere millivolts the electrical
e photoreceptor. Thus light
energy is changed mnto electrical energy, the
hard currency of neural exchange.
The signal now enters the cellular
network of the retina for relay to the
many higher processing centers in
the bhrain

Analveng vision debcits in s0i-
thers shot in the brain, researchers
by the 1920 had pinpointed an area
in the rear of the brain, about the
size of a credit card, as the Primary
seat of vision, At Johns Hopkins
1958 wvoung David
Hubel looked &t a microscopic slice
af this visugl cortex, noting its " mil
lions of cells packed like eges I a
crate,” and wondered “w
all could conceivably be doing.™

Hubel and his calleague Torsten
Wiesel determined to find out. They
monitored the effect various stimull
have on individunl neurons in

sienature of t

H|--||il:1'1 1Tl

1at Lhey

1
cortices of cats and mongevs, whose
visual systems bear great similanty
While earlier studies
hiad shown that neurons in the retina

LD A Own

react to tiny spots of light, Hubel
described the neurons in the bram s
cortex: as “fossy.” They
rieacted only to linear stimull —iines,
bars, and edees of hight

Moreover, individonl cells fired
only when a hne of hight was pre-
sented ata certain angle. Change the
angle more than 20 degrees and the
cells stopped firing, while other cells
began angle another
few degrees and another batch of
cells fussy to this ornentation took over. Other
cells responded only to moving lines of light
but retiuned their fussiness as to the line's
angle and direction. The scientists also discov-
ered that ce
ence cluster in columns

These finds galvanized the research com-
munity and eventually won Hubel and Wiesel

HWLUHI

[Change the

Iz of & certain orientation prefer-

The Sense of Signi

AR LT By @l HAL 243

a share in the Nobel Prize in Physiology or
Medicime 1 198] Wiesel had
revealed that the cells of the visual cortex dis-
assemble the image transmitted by the eves
into its millions of constituent parts, Then a
process of reassembly or integration, embody
ing the mathematical precision of a topograph-
i map, takes place. To explain this process 1=
the holy grail of vision research, a conondrum
that continues to torment the CAPELLS

Flubel and

W CRTELT LERNSEd HMITS® HER pijd TiE @pnapee= @

Catlike contact lenses work a feline
transformation on performance

artist Aprll Thompson. The human ins
opens in a circle; cals eyes widen
like sliding doors. Both function

to limit or increase light to the retina
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By PETER L. PORTEOUS

HATIONAL GFOGRAFHIC ELVTORIAL STAFF

Photographs by JOEL SARTORE

Born to be wild, bald
eagle chicks await food
in an Oklahoma labo-
ratory, birthplace of a
daring program to help
restore our endangered
national bird to its
historical range.







HEE SUTHGEON hiar their beaks clicking ™
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aut an & mhb to fesl, Norton okl places Lhit

retrieve an eagle CRE 1Ty A [ll.'l A LIC=-TOEIN CONY LA

e from a 75-Tool and rwers 1t to the pround
pine near Orlando, Florida Expursed to the sun, the eep
(rght), He wears psurgical winuld snon ovecthent, killing the

mask and glove to protect 1h embrvo. Team members record

eRE Irom contannation as it the eeg 5 location and load o

| 3

eging a remarkabie PLMLER I tRLos 1

portable incubator (bot-
Flown by jet to Oklahoma, it tom left), Elapred time: Jess
will be latched, wnd the chick than 15 minutes. Then they rsh
will be ralsed by Dlologisis as it 1o & more reliable iIncabaton
protective & any parcht eagles board an RV, which servies
Wlore betne taken to a relpase, base for two climbing groups
or hacking. tower in Alabams On the wavy 1o the team's apart
SO0 mikes Irom s oreinl nest mentk, techmicinn T ract Darnell
At the tower the eazle wall lewrn cashions the cargo and checks &
tex fiv and hunt before 1t begns thermometer for any varintion
t= northern migration. If all from 909, 257F (bottom ripght
poes well, it will return to the Ewviery three hours she will help
vren of 1t release 1o rear i1s rotate Lho cgus, os cagie parents
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1o be where no othet sticking to the shells

humpins are allowerd 18 a power- Although it has been illegal
ful experience, " savs MNorton, to harm or posse=s bald eagles
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e 150 nests since 1940 the irds nearly ois-

It reminds me 'moa small cog appeired from the conbiguous
in & very big wheel. The word United Stales, where thev once

honored' 1sn't strong enough Iﬁlﬂiiurrilph:l s 50,000 They

MNOrton makes s ciimbs in Il th shootings and lost habibn
December, as part of a team led but mostly to the pesticice
by the George Mikseh Sutten LITYY . which caused them to Las
Avinn Research Center in Bar thin-shelled eges that broke

tlesyville, Oklahoma. One of se3 before they could hateh, By the

el eagle recovery effortsan the tme the U, 5, restricted DDV
auntry. the Sutton center has usE n 1957 2. ondv about &l
proneersd the technlogue of tak oreeding pairs could be found
i cagle epp= rather than chicks Protecled by the Endangered

Frodm the wild, The team Knows spectes Act of 1973, the bald
that if it removes the entire eagle has made & steady recol
clutch, usually two, thé parent ery. While the battle = not yel
biardds will lav another cluteh, o won, bireeding pairs have 1in-
recvele.” creased to at least 3,000, and th
[hat doesn't menn the par number of hatchlings per nest is
ents welcome the mtrasion . More than a thousand eagles
Althowugh the birds rarely atthck have been released to the wild

climbers, “I've had adull engles neariy a third of them — 275 Lo
dive to within ten feet of me,’ bDe exact —rivdsedd 1o captivity b
Morton save, “close enough Lo the Stition project
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BRUSH belore mealtime
helps a newborn chick
(AL INE page) retain bhords
heat by fluffing its fine down
In the wild a chick’s rubbing
agaimst siblings and parents has
the same effect
Huatched 30 minutes earliar,
the chick was cut from egg
membranes (right) and placed
between a hot-water |'-:L-| Al &
el to dry, The dayv bef o,
the hatchling had usad the tiny
egE tooth Ll'-l|1 ite beak to peck
an alr hole in its shell and begm
is ortdeal. Nearly all chicks
hatch unassisted, but this bird

needed help E-- privent it from

drving out in the swarm amr of the

hatcher, the stoff apphied Tega

derm, a coverine used on

human Burn viciims

Eight hours after hatching
chucks receive their Dirst mepl—
bits of lean guail raized on the
premises. “The idea is to Ia--I-J i
Iposely and &1 them grab ™
spve assistant Marcus Koener
(helow), notime that eagles don't
et quail in the wild, He oses a
puppet to feed adav-ola chick,
e that it imprints on eagles

nol humans, as 0 TovoHl SOUETrc
When the chick can see bet
ter-— it one week —it will gradu
ate to the chuck 1ab and be fed
fish, gumtl, and other meat via a
For the next two
mogths the staff think< of little

wiill chute

else but feeding cavies: Fach

chick consumes the equivalent

of 8O0 quall before it leaves










with other eaglets. Dunng their first month the tobs préevent the |

another in fits of sihling aggression, behavior that clamms some wild chicks




RIM SCERUFFY 1O KT P

ing, the look of the bald

pagle changes entirely
"!'l"l'l'u[ IS Iirst 1our Lh S1X years
(right). Achieved by annunl
maolts, the adult plumage, with
snowy white head and tail, inde-
cates sexual maturity and mas
i 1n attracting mates. yYellow
beak, eyves, and legs complet
the majestic profile. The mot
5i':|"| 'L'-::||_-'::"."' Gl IMINALLTes MY
sigmial thelr nonthreatening sta-
e Lo territorial adults

Bald eagleos remain relativels
plentiiul in Lanada and in the
state of Alaska, bat that 13 cold
comnfort to ressdents of the lower
18, Umne reason, explains Sutton
director Steve Shervod, is that
add eaples Y nest near the area
where they first leamrmed to flv
and hunt. They are less |kely b
colonize a new area as adults —
they matst be reintroduced.”
While northern states success-

fully transplanted eagleés from
Canada and Alaska, attempls 1
introduce them into the South
often ended in fiasco, with the
northern eaglets dving of avian
malaris. Fortunately the bald
ragles of the southern states,
which many hiologists consider
& separate subspecies, are resis-

tant to the disease .'l.rrl S0, thie

{31 'eR
repopulating
wilth the eactes already nesting

1zed, the only hope for

e Southeast lay

Lhere, 90 percent of which v
along Floricla's waterways
(map, fRcing page).

Less migralory than their
northern cousms, southern bald
EAgIes Usually travel north and
retirn only in thelr first few
venrs AS older birds they re-
main in the South year-round to
defend their nesting terrtories

In 1983 Sherrod approached

an Wood of the Florida Gamse
il Fresh Witer Fish Commis-
sion with his plan to collect
egEs, something that had never
oeen tried with bald eagrles
With a zeal for raptors and a
doctorate in bology from
Cornell University, he had the
experience lor such an under-
tnking. Still, there were plenty
of doubiers

‘First, there were those who
Lidn't think the eagles in Flor-
e would redvele when we took
thiedr eges, " he savs. “Second,
they didn 't think we could hatch
the eges. Third, they dudn't
think we could ralze the voung
without their being imprinted
on humans for ood. And
fourth, they thought the cagles
woild end up hanging aroand
human establishmente because
they were hacked off towers.”

since then—helped by Flor
Hin and five oiher siates, along
with the University ol Florda,
the U, 5. Fish anck Wildlife Ser-
vice, the U, 5. Army Corps of
Fngmesrs, ard the Mational
Park service—>sutton has
proved the doubters wrong

Preparing an engle for ship
ment to a release site, Sutton’s
assistant director M. Alan Jen-
kins (facing page, at right) mea
zures its foot to determine jts
ex_ Ac in nearly all hirde of
nrey, Temales grow lareer than
males and are a5 much as seven
pounds heavier, Calmed by lor-
mer inb manager Alan B, Beske
ke birdd offers Littl profest

“It feels like graduation, ™
savs lenkins, who finishes the
ceremony by attaching one of
=sutton’'s white plastic leg bands
The aluminum band registers
the e with the Fish and Wild-

life Service

National Geographie, Novembes
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STAGE at & hack
i1 the Ala-

bama Kiver, immatur

ENTEE

InE tower

LR RILIRICE O T |:-|'I'.'|'-1"-'.
A Toom In the
back of the 12-by-24-Tpotl tower

allows Ssarah Gale and Marcus

|.=.i.:||'=

(below nght)

Roenen —whi
birds weeks earlier (below) —ti
15 they Teed and

uncrated |

PRI UNSEen

-||-|-|"_-- I|'|'. i |::|-- .|'|':-"-' l.".'I'| |||.

o for the next three manths, ri

e l'l'Z:l-:L' Ooawn o sCatter fl:l.'
deck with whole fish and
hunks of road-killed deer

T} i e
L IHETT &5 Nk €

gd 10 wean the
eaples; instinct drives them Lo
scavenge and hunt on their own
I'wo weeks after the birds’
ArTival the Dars come down, and

the Lirds

piri of last vear's

LTOD Ol 25

test thelr wings
Bopring betwieen perches and
flving to nearby trees.. Bleach
marks, like the one on the laft
wing of the bird below at fat
right, enahle team members to

from an

identify individusls
nservation blind, Many flights
ke a first bike ride, end in
crash landines or tumbles to Lhe
ground. That 15 no place to lIn-
pet, though, given threats like
strav dogs and alligators, witch
imed three eagles in 1989
Cne day the eagles will leave
Ior good, eginning their north
rn migration. Unly about hali
will survive the trip and the
ENEUING winter. Yet ITEANY Ol
those that do will return to

within 8 hundred miles of the

release sites: all five releas
Aates have reportéd sightings
More lasting evidence comes
from Mississippl’s Horn Island
(rtehit), where g six-vear-old
eagle brings fish to its nestling.
The adult and its mate, both
Sutton hirds, have had offspring
Thelr nest

e (LS LWDO YEATS ks

wns the first on the state’s bar-
rer ISlands in soime 50 years

MMated Ior lite, the

birtld up the nest each breeding

AT will

season, forming & structure s
arge 1t could eventually weigh
wio lons. Bald eagles, capahle
af Bving 30 vears or more, create

SOTTER '|'_-r-':'||, L |

nests, Oklphoma also has. ot

-l:lll I.i'..l I:_..I. 5 IE-:\- I-._-.:-.I...I:.:_. v -I|I. s
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active nests of southern eagles










ITH A SUBLIME .|'.|.1H-,
. an adult bald easle
{ SWeERs OVer & VOuUng-

ster, which presents its tolons as
if grasping for food. Two other
adults stay close, ready Lo pitate
prey if given a chance. Heart-
ened by similar displays across
the Southeast, where 4 sleady
supply of released birds now
approaches breeding age, Sher-
roc-and his staff erded their
eagle-release program this year
Thev have already hegun field-
waork on their next project, a
study of songhird declings in
prairie habitat and the human
role in that ecosystem.

Beyvond their aptimizsm for
the eagles hies nnother reason
for stopping the releases, ¥It's

" AN EXPENSIVE Process, eVen
with a species as glamorous as
our national bird," Sherrod
declares, noting that the cen-
ter's 750,000 annual budpet
cones primartly from private
donations

Riding o wingspan of six feet
ar fnore, the bald eagle has risen
to icon status, symbol of wilder-
ness and freedom. Native Lo
Narth America, it has benefited
from a concerted conservation
effort, and its numbers have
grown impressively, despite the
continuing threats of illegal
shooting, use of some pesticides,
and especially the loss of its
wetlands habitat The full
recovery of the bald eagle s a
prospect vears away but now at
least in sight. []

Fiims REALD
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their grasp the rich seaborne trade of the Fast. And long after their
chain of Asian colonies—the first global empire—had crumbled into
history, I would find their living imprint across half the world, from
Morocco to Macau. As now this creaking, leaking wooden vessel of
timeless hneage, coasting East Africa in the wake of Portuguese mari-
ners, ook me toward nearby Malindi
Lhere on a headland a pillar marks the reef-csheltered roadstead from
which Vasco da Gama set out across the Indian Ocean to Calicut five
CEntures ago, completing & voyvage of 12,000 sea miles from Lishon
Below da Gama Point stands & humble Portuguese chapel. Here in
1e Indies, whom 1 would
fallow to far China, buried a Portuguese voyager—one of thousands
1 Porti-
ruese a small country as a cradle, but all the world as their grave.”
Their story always entranced me. As a bov [ relishied tales of Prince
Henry the Navigator crusading against the Moors, shaping wooden
caravels for his iron men and sending them down the unknown coast
af Africa, the Bed Cross of Christ emblazoned on t
Avidly 1 read of the quest for Prester John, the fabled priest-king
The Portuguese dream was to outflank Izlam and join with his mighty
Christian army to reconquer Jerusalem. They sought him up the Sene-
gal and up the Congo. His kingdom lay somewhere to the east
Bartolomeu Dias caught my imagination with his daring break from
the coast-hugging tradition down Africa. In 1487, checked by wind
v into the unknown 1n
hope of favorable winds. Then Dias turned east, Only empty sea

1542 PFrancis Aavier. sainted lI'.[_l'l_--Elli_ af 1

wha le in such alien soll. Truly, it has been sald, " God gasve t

IEIr salls

and current, he took a preat leap southwester

MNorth, Finally, fighting fearsome tempests, he raised land. Following
the wooded coast until it trended northeastward, he realized he had
rounded Africa (map, pages 66-7). But s ¢rews forced him to turn
back. Y He had s#en the land of Indin, " said a chronicler, but, like
Moses and the Promised Lani
Another loop through the unknown—the
vet —distinguished Vasco da Gama's 1497 passage through the South
Alantic, From the Cape Verde Islands off Africa’s bulge to near its
southern end, he spent 93 davs out of sight of land. (Between the Ca-
nary Islands and the Bahemas in 1492, Columbus was anly 33 days.)
Fushing up Africa’s east conast, da Gama found an Arab pilot to
gulicle him across 2,000 miles of Indian Ocean. He anchored near Cali
cut, richest of the chain of trading ports along the verdant Malabar

Loast of southwestern India, on May 20, 1498, The Indies at last!

e did not enter-it.”

i lrl:__’-:"-n'! LPER-0CCAn VENIEL

0 TELL THE 5TORY of Portugal’'s nearly 600-vear global
encounter, which changed the world we live in today,
[ first made a pi
where the Tagus mingles its fresh water with the sea

grimage to Lishon's spacious harbar,

Here galleons set forth amid the roar of cannon, the
braying of trumpets, and the bittersweet farewells of shoreside crowds
Here, 1n the Jerdnimos Monastery, rest three giants of Portugal's
golden 16th century; da Grama, who died in 1524 as Viceroy af Portu-

guese Asia; s patron, King Manuel the Fortunate, blessed with the
richest, widest spread oceanic empire in the Renaissance; and the poet

Former Assistant Editor MERLE SEVERY has written on historical subjects as
diverse gs Martin Luther, the French Revolution, and *The World of Sillev-
man the Magnificent, " which appeared in the November 1987 NATIONAL

GEOGRAFHIC. Dunng his 18 venars st the Society, he also edited 20 books

54 National Ge

- il ...-r"'r.l.u'l .'f"|.- and
uninbabited. the
Arlantic shoves of Pico
lland —where the
vadcirnoe Pico looms
aver frelds of lava—
'i.'.'q'.'-"L'_,"}J".'-'." Seen I'I']. the
Portuguese when they
|1|'|.""-'|'|.'."!'."r'.'éI ."J'I-‘-" F i!.'_'-!]“.'-"f.‘.'-'

about 1430. Here

oprafice, Yovember 00,
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. L m
foee Loy Lncla into of fe

Luis de Camoes, who transmuted da Gama’s v
the national epn
seventy miles north at Tomar, L strolled the monastic corrol
where Prince Henry, later celebrated as the Navigator, headed thi
L standing at the end o Europ
heard in the pounding of Atlantic combers the call of distant lands
W hile mam )

oo few know of Afonso de Alboguerque, empire butlder of the East,

af these explorers are household names in the West
whose feats led his countrvmen to call him Afonso the Greal. First
(13, this soldier and strategist capped the Portuguese

zenveries with an empire that wrested Indian Ocean trade from the
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"Whoever is lord of Malacca has his hand on the throat of Venice,"
proclaimed the chronicler Tomé Pires. Albuquerque achieved both: He
seized Malacca in 1511, and spice prices spared on Venlkce's Rialto

From Malacca, Albuguerque sent Francisco Serrio, possibly with
his friend Ferndo de Magalhaes — Magellan—to discover the source of
spaces 1n the Moluccas. Then he sent embassies to Siam and to China.

In 1513, after repeated attacks, Albuguergue took Hormuz, the
great emporium and choke point of the Persian Gulf.

Muslim traders now found two gates to the Indian Ocean slammed
shut. The third —crag-circled Aden guarding the reef-strewn entrance
to the Red Sea—was still ajar. Albuguergque’s assaults in 1513 failed.

But the Portuguese already had control of the seas. “At the rumor
of our coming the ships all vanished and even the birds ceased to skim

(A1)

P,
G,
- .f-”Jt*_v to the

SoutherT sedas, toe
astrolabe (right)
enabled ships’ pilots to
calculate latitude by
the sun and stars.
Thus freed from the
danger of bemng lost,
Fortiiguese sailors of

Nateonal Geographic, November 1962



THOUGH HISTORY

CREDTTES PRINCE

i JIlGEﬂi"DIS{_T_NﬂH :!'L : HEN®Y AS ITS CAT-

b ALYET, PorTt
2

ASIA

GAL'S AGE OF

OGQIFCOYVERY HEGAR
N FAERNMNEST UUNIER

fOHN LI (14B1-gs

DINCE THE CAFE OF
I._:' I_lI_ ]II ii '.".-'|.'_
BOUNDED 1IN .i|!_-||

AR ASTOMIEHING

FERIUD OF EXMPILE
BUTLEDING EN-
SUED — NIOT T EMNTE

| |
U DAL LR LPLULL Y

AT ENGLISH
CHALLENGED MOL-
ERN EUROPE'S
FIRST COLONIXERS
iN THE 1haas T HF
PORTUGUESE UdL-
ALLY CONTROGLLED
THEIH EMPIRE

THEGUGT STRATE

BATHER THAN BY
MREMENATING THE

HINTERLANDS

ovir the water, Albuguergque wrote to his King in
= e ;': 1513, Makeshift armadas .L|:|1 expecitionary forces ol

4 Eevplians and ':-.:-I.I_'::I.r.--'nfi were blown out of the water

b
“The audacity of the |'.'.|r-.|;1u.rn.-'~ knows no hounds.,
rTAILEAE

D SCWEERE. NAMEURE the Indian merchant vessels,” reporied the Cniro chronicler

o ol I e e T [bn Iyvas. “It was very difficult to procure turbans and muslin
B veilsin Egvpt.”

the Late 1400 rode Depriving Cairo of turbans and veils was not what Albuguergue

had in mind. He planned to seize the Prophet Mubhammad’s body at

: A Medina, And to starve Mamluk Egvpt by digging a canal to drain the

and currents of the Nile into the Red Sea. The sultan, for his part, had threatened to

ORER GCEAN. destroy Chnst's tomb m Jerusalem.

"
Crhver 20 of therr ships dared énter the Ked Sea, attacking

the favarable winds

Poriuwpal's Sea Koo Lo the East 0



(HCH BELIGIOUS FEROCTTY was fired in the crucible of Maorocco
I soneght 15 origins across from Cabraltar in Ceata, wheee
Prince Henry won knighthood in the city' s conguest from
the Moors. Ceuta, 1415, Portugal's first foothold on another
continent; It split the Portuguese personality: Some wanted to
crusade close to home, plundering Morocco's cities, intercepting
trans-sahara caravang; others fixed their gaze hevond the hoerizon
Primce Henrv embraced both causes
[ inspected the 15th- and 16th-century Portuguese forts that march
down the const to Apndir, [ could see the temptation: to smite the
Moors nearby. recover once Christinn Roman and Byzantine Manreta
and four times as large as Portu
gal. Why go down forindding coasts to an unknown faters

N1, sf1fc 'll-l‘-_‘. 1.’|l| I!"||' 'r:nun'_-. ol &

AL Mazagan (k] Jaduda today), | emerged from the vaulted cistern
ial slaked |

i thée binsng sunbight. Glisteminy Berber

e thirst of the often besieged Portugues garri<on to hlink

hoys cannon balled Trom the mighly ramparts
splashing in the sea moat below. The Portu-
puese held the city against the Moors till 1769

Morocoo affered atraining ground 1o Portu-
puese men at arms, Albuguergue and othes
povernorE of Porfuguese Asia campaigned
there, Magellan was lnmed for life. CamGes
lost mn eve. The great fortress at Diu in Indin
wis patterned on the citpdel at Mazagan: But

1l|||||'-'n'|'|'-;.|-:| | I!I'l-"_':'l"ll_'l

the push eastward by
Iriiimng precious manpower: King Manuel
threw TR 000 mén agddngt Moroccan Arem-
monrin 1513, while Albuguergue could mus-
ter only 3,000 against Aden in Arahia
it momentous push to the Bast was pref-
wedt by hndf n century of probing to the
south — copstal Africanexplorations for which
lenrv the MNavigator has long been given
credit. Too much credit, some believe
"Henry's explommtionsr Mostly caorsair and
slaving vovapes, Professor Luis Adfio dn
Fonseca told me. We were at lunch in the uni
versity city of Uporto, overlooking the Douro
Hiver not tnr from the Casa do Infante, the
symber=stoned customhbouse that tradition
peis as Prince Henry's arthplace. Hoeonry's
iristocratic Rdagieas (sons of somebody), sel-
ing outl from Ceuta or Lagos, were morn
Inelined to plunder and ransom captives than
toexplare. His captnins were loath to lerve sight of land! Henry him-
elf never satled on a vovare of exploralion
Henry licensed more Afrnican vovages than
first few cared to venture beyvond Cape Bojador, with its leagues of
EITILS sand. Then t
1o 1446 he hoensed more than 30 Vovages to Cruines. He =et VI R 4 1

tory” onf Arguin Itland along its coast —n mid- 15 th-century prototyx

e organteed himself, At

e first slaves and pold dust came back. From 1444

(or fortified trading posts throughout the empire,
Fovery vear,  reported the Venetian entrepreneur Alvise da Cada

miosio. “the Portusuese tike rom Argum 1,000 staves.” Here was

&,
/)I {8 Fr |'I"."'IJF:"._ .
Ithee the bead J_,".r.f'.r_n'
Fuler (right), testify
to the bigh state of
West African cultur
when Diogo Cdo
furthered Portugal’
firesence along thi
Crivif 'j-'l Crtirmes m
the 1480k, An roory

4
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abor for the underpopulated Algarve and for Henry's plantation

which put Madeira sugar and wine on Europe's tables :
In Prince Henry we glimpse not the ascetic visionary with a " grand /
design” to double Africa to reach the Indies but an ambitious power v Lother and
i -

roker collecting his order s tithes and petibioning {or monopolies i ild om the ieland of

SOAD INADUIACIUM:, LLUnNnY |i-|il_'lu_' :|'||E-|||| IFA |r..|!|__ il I* CEEE TS liESS : i '
' | Sio L omie and an ol

3 % . . |I._ e & -|||!I.__| co eyl
and traded with his license, His captains only reached Sierra Leone WLl T ERINTUEE T

g thirad of the way down Alrca, before s deaith 1 1460 -II'Jr'f':r"-'-"Jllllr-'-'ll'"ll'-'. Fecdid

!

pteresier 1n |'-.|-|-:.'.:I-- n than th & resdl siice from those wihio ciceler

.'."f ' .'.I'.'I|I ey .:II-:"_!u | T

_ - i N I the Porti
g circle of scholars at Sagres?" 1 asked Lais

..'- : - } 2 ..lll'l i -..I|I # III|
Albuguerque, esteemed historian of science, in Li: EHEIL WHOR FIEY HO0R

I - . : .|.I|I. fr e TN TR
HOTH I_'II_ '™ Wias Hd ."'l_l::".I 0l SAFTres s I '|_|I;||_':| el et [ AF H “ll vkl

. es off
‘Astronomical tables, improved instruments, charting e West African
cean—all of these came after
Heorv. Celestind navigation, Portu-
gal's maror contribuition to HAET I
Lhe world, developed with the voita
tg Moang, the returm from Mina.™
sio Jorge cda Mina, a lortitied Lradd-
ing post that stands Lo this day on
the coast of L:hana, tapped the 11m-

Duktyg poltd anag the Guinea slave and
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that mariners swung westward into
the n Atlantic and then, picking

-i-_:"|_:'u|-'- WeTre LIE Fole Star or the
sun, and Portuguese scafarers
ol as Columbus,® who sailed witl
thern to Mina) had to learn how to cal
ulate their latitude tn emplty ocean
It was John 11—hke Prince RHenp
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In 1487 John dispatched Bartolo-
meu Lias to round Alncain search of a route to the East. Hedging s pogsr i 144 1. By thi
et the 5':-'T'IL' Lsa invited Columbus to Lisbhbon to discuss s "enler- .I||_.||'.-_Jr__|i'-lllll.llll_.|. I .'."I'_-.-'I-'.".
prise of the Indies.” Inone of history' s greéat irones, DHas returned in e Ak ; ,
. | | y Py b | 2 wmellion slaves bad
riumph just when Columbus arrived, Aware that he now held the ' 3
roule to the Indies, King John dismissed the would-be Admiral of t] FUTTIDEG SPIpIent 1o
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sottheast African port
city of Mozambigue
keeps ber face maist
with a cream miade
frome ground bark.
Smitten -rf'| the
warrien of this
istand, many 16th-
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marmers took
lovers— as they

did tn all corners of
their empire, where
Portuguese names
stall abound. Way sta-
fion en voute to India,
Mozamitgue was alvo
a graveyard for bundreds
of Portuguese victims of
malaria and sourcy









radio, navigational gear, tollet, refriger-
Rtors, A small cmergency engine. e
wsed ancient tools but designed 11 wath
the aid of & comptiter
“Actually, the ships Prince Henry
ol to Bojador were barcas, one- of
two-masters with square sails, ™ the
admiral said. “'We have no record of n
: cornvel before 1441, But this new Por
mguese ship—hght, shallow 1n drafi,
with lateen rig so it could beat to wind-

wird — was idedl for coastal vovages
and probing bavs and rivers.”

Bv contrast, the mao — great ship-
used on the Lishon-10-Goa route in the
16th and 170h centuries wns a guni
B road-beamed, multidecked, high n
bow and stern, these square-nigged car
racks or 'T';'II""“ : WETE ODEN-OCEHn CArgon
carriers routed to sadl before the wind

_"|._-|u_ aling to the eve .'.[l’,'.'.”ih_’ L
experience; these grent ships on their
24 000-mile round-voyage promised 18
ot rilship and peril, Crowd
ing; foul food and water, Hlth, dysen
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o | e rip=Sas - : tery, scurvy, and raging fevers

Fewer than hall of da Gsama’ s men
returmed home, Hall of Pedro Alvares
Cabral's fQeetl, which tonched Brazil in
| 500, never made it (o India: "I vou
want (o jearmn to prayv, g0 1o sen, runs a
Poriuguese proverh

Evervone was a trader, from the king
(who held the monopoly on pepper)
diown to the prummet, or appremntic
sepmin, who to compensate for menger
A .--!Jill_ |||_=||] b | ||=:I_'.' frm 13 Frivt %
chest.” Crates and bales were stacked
everywhere, blocking access to cannon

[ I:'I'E-I i1 [0 |"_'!:'|'| PITIALES; EMEHNCT I T

pdden, burst sacks clogged the pumps. Shaps left homeward hsting
and leaking. Cne capsized before getting oul of port

Life abowrd shap murrored society ashore in Lisbhon and Coa. L

browght the Porti
HHESe i [ndia, Witk

'||.|!.:_|'||'_'_' :'| |'!I|_ Il.; O W -..I'||‘||!--| from the sieneh of the commonere
crammed belween decks: privilese reigned, #ven in shipwreck. On

] L] d
'-'.'I'.'."i'l'"ul'.l'u' it .".'.'Iu'lln".i'l mairches aloneg a desolate shore, some Ndalgos insisted on DelngE Carrwed

,'_:l",-"ll- Ths & sl T T :-III :.'_||I|'I||l|'|_ll|ll |_|_|'. o [itters Y SIAVES At the botiom of the social heap were the di E¥edldd
I-J":r PAsTeEr T Sl frtr e dos—convicts with sentences commuted to exile I'I"..'|.'II'I'-'|:'!|I:r.:.-.'|I' he
froer Nleeclime traders .:1‘-."..'I- life-threatenimeg missions Il.|_|-'.-.' reconnoltering .-_-'rzlnlr'l
i vy he first man from da Gama's fleet to set foot in India was a degn
then dommant in t0¢ dado— Jodo Nunez, 8 “new” Christinn, a converle 1 Jew who know n
Indran Ocean ittle Arahbic. Calicat boatmen took lim to two Muslimz from Tunis,
in MNorth Africa, who could speak Castilian and Genoeseg
“Muoy the devi ViHL ".‘-. hatl brought you | Lhey asked

"We have come in search of Chrstinns and spoces, ” Nunez tola

Portugad's Sea Koond Lo the £as)
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circles to sort nutmeg and ginger, and the jousting of brokers an sev

eral telephone lines 4t once,

The Portuguese found the spices they sought firmly in Muslim trad
ers’ hands, where land-based Hindu rulers profited i leaving them. So
the strugele for spices quickly turned into holy war, with sacking and
slaughter. Da GGama himself burned a hage Calicut ship jammed with
pilgrims returning from Mecca,

u ORTUGUESE GALLEONS MAXIMIZED the advantages of
Europe’s gunpowder revolution and artillery, ” historian
K. N. Chaudhuri told me. Wit
parts, the galleon became a floating fortressand a floating
warehouse. Harnessed to the land fortress and the factory,

or trading post, it could control coasts and waters thousands of miles
from the home country.”

After the discoverers became conquerors, they learned it was more
profitable to keep Muslim trade and regulate and taxit. Declarnng for-
merly open seas a Portuguese preserve, they decreed that Indian Ocean
ship= had to put into Goa, Hormuz, or Malacca to gel a permit and pay
duty. Ships sailing without one would be confiscated or sunk

“Portuguese expectations nlso changed,” Calcutta scholar Ashin
[as Gupta told me. Instead of spices and the nbulous diamonads of
Golconda carried via the cape to Lisbon, the Portuguese took their big-
gest profit from inter-Asian trade —selling Arabia’s stallions to warring
Indian prinees, carrving cotton textiles around the Bay of Bengal and
Timor's sandalwood to Chinn, and bartering China's silks for Japan's
silver. “India has a way of taking in people and changing them."

"The Portuguese also changed India,” countered John Correis-
Afonso of Bombay's Heras Institute.  They contributed corn, tobacco,
pineapple, papaya, sweel potato, cashew, and other plants. They in-
troduced the printing press, orphanage, bettered the lot of women

From neighboring Cevilon (Sri Lanka), the Portuguese extracted the
tear-shaped island's cinnamon, pearls, ivory, dves, and gemstones. In
150 yeprs of dominance they left a legncy of Portuguese family names
wnd words and a'major port city, Caolombao, Sri Lanka’™s capital. Near
Ratnapura 1 spw sweating men emerge from pits in the earth with bas-
kets of grave! contnning sapphires. In & jeweler s in Kandy 1 priced an
alluring blue sapphire —$2 3,950 —and left empty-handed

Ultimately the Portuguese became part of the fabric of Eastern cul-
ture. “The secret of their survival was accommodation and collabora-
tinn. They were realistic, pragmatic—whether putting a Portuguese
name on a4 Muslim cargo to get 2 permit, then sharing the profits, or
farth to India, Geyion,  in intermarriage.” My informant was Professor Dejanirah Couto of
Malacca. Indonesia. the Sorbonne in Paris. Her darklv handsome features melded Portugal,
and Japan. Center [ndin, and the Levant o . " .
of Dortiical’s Asien .-’||.1=.'.-1|rg|1rr|11|.r |':||-'|1I]t‘il-._.:|-{| “J!IIEI_”-IH] l_n:_h |!]L'I-!E' :-f.l.l‘;..lr_'T-:-. .I”. become
L = = casados, married seitlers, to stabilize his empire. To high-caste Hindus
enterprises, Golden intermarriage was a disgrace, but to low-caste Hindus and many Mus-

v an added deck and pun-

the tire 4'.'-'.'-'_:.7:'#!!!{ FPLLS-
stomatry carried his

Gioa remained in lim women it meant improved statas, Their descendants are all over
Portuguese bandy the Enst, Portuguese in name, Portuguese words embedded in their
nntil 1961 speech, Portugal’s Catholic faith in their hearts

As trade and revenues flowed into Golden (oa from the expanding
empire, fortunes were lavished on palaces and mansions, elegance and
ostentation. The common soldier—subject to certain danger and
uncertain pay— had no part of this, and with Portuguese fighting =kills

FPortugal's Sed Road to the Eaxl g
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and knowledge of weaponry in high demand, desertions were endemic
- “You see Portuguese mercenaries serving Indian princes, the king of
Siam, evervhody. This gave them money, food, a way of survival
Thev had to make their own retirement plan,” Dejanirah Couto said

feu ot of the e

=, = N Hafg af - i
trade, a narket in ZALM OF THE GODLY and the ungodly, the low-lying shore of

the Bay of Bengal was a frontier where forfunes were 1o
b macle and souls to be saved. Portugoese began Ditering
in while crown and viceroy were occupied elsewhere
’ i “Aloneside the official Estado da Indic we see emerging
the-towel biddinp _ o e _ :
. Ll g shadow empire,” far more influential than numbers would indi-
(belo) oy hetel nutr, cale,”" Professor George Winius of the University ol Leiden in the
a popidar stemtdant. MNetherlands told md
Dried tn the hot sun, So great was their prowess al arms that Portuguese mercenaries
aften swung the balance in battles. Rising to become military advisers
to kings, some sought to be kings themselves. Their inttiatives led the
|_."-I'||'TI||:_T_|j|'_‘:-i|_" C I T i'||'||- .:-il:!-l'|1l|_l|,.‘- Lk i -|II!|-!'|III:': r'IIJI::."I-Iﬂ ATE | .]l:l_.l-ll"'.'zi.._i.

Cochm known as Jew
!rL ALY S L] .!‘-"1i wEne |.I||‘.
traditional under-

gingerroat is ane of
dozens of speces that

T } I ; . - s
drew the Por Fliguiese Some, after they made their fortunes in trade or plunder, chose to
here tn 15012 return to the official empire. How could they get back into the graces

of God after Aouting its authority?

'‘Goa changed governors every three years, you paid your bribe and
were lot in," explained Professor Charles Boxer, Hnl 15h doven of Por-
tugniese empire scholars, * The viceroy wouldn't bother you—but the
Inquisition might, after it came to Goain 1560. They'd claim you had
converted to Islam or Hinduism; t
to the rajn of Cochin's realm, or to China. The Chinese never allowed
the Inquisition to establish a branch in Macau,”

Spices the Portugoese found on the Malabar Coast. Christians they
would find on the other side of India. Following merchants, mercenar
5, fugitives, and padres who joined them, I climbed the spice-nch
stopes of the Western Ghats and descended o 8 vast-green mat of rce

fields laced by waterways that led me eastward to -sHiny
{Coromandel Codast on the Bay of Benga

ey wanted vour money, So vou'd go

At Nagappattinam, where Portuguese traoders had set up beside
Hindu ant Muslim merchants, scores of fishing boats snugeed in 4
siend-barciered inlet, Offshore A Bombay frei;
lon's war clephants and pearls of yore but phosphate fertilizer from the
Black Sen into lighters towed to a dock. There a human chain shoul-
dered and trotied the burlap bags Into & warehouse

With a Tamil priest, Father Xavier, whose namesake preached
along this coast in 1545, I visited nearby Vatlankanni, a beachside
Lourdes thronged daily by thousands of Tamil pilgrims, They stroll
amid stalls of crosses, rosaries, and religlous images, make offerings
recorded in ledgers, and jum the great white Basilica of Our Lady of
Health to give thanks for her cures and her salvation ol Portuguese
mariners facing shipwreck on these sanas.

From Nagappattinam, Francis Xavier, the second Apostie o
grimage 160 miles up the coast to I||-- shrne

of the first, Christ's .-"L|+n~t-.1~'I homas, Thomas is said to have preached
and met =1|:|rI1.'|-.t'e-|I| at Sio Tomé de Melizpur (tod
s memaory, Syrian Christinns had long Hved here. The
Christians da Gama had sought!

Flving to Chittagong in Bangladesh, I crossed over the broad
CGanges-Brahmaputra delta at the head of the Bay of Bengal. I looked
down on river channels writhing through prong= of marsh, a gentle
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century made it possible to measure longitude precizely, it was detes
muined that the Moluceas 1gv on the Portueruese side of the ine. The
Portugtiese ho -l|I!'.'_| b whiat thev "L I-.Z1l.i'- T |

Mot that the treaty stopped the Spanish from the nearby Philippine
trom interioping. he soltans of Ternate and Tidore were dearlly

rads. 1 he Porfuguese played a dark game belween them, which en

Lhled the Spanish o exla D themselves on udore. 'Then in the s
16005 the heavy hand of the Dutch fell. They chopped down clove tree
n the Moluccas to limit production and hike monopoly price:

From Banda Aceh at thi Lip of sumatra | crosséd Indonesia, 2,300
miles of almost unbroken Muslim dominance, to Ambon, capital of th
Moluccas, to find 1ts stores festooned for Christmas

“Yes, balf the people here are Chrnstians,” the affable Bishop
Andrew 5ol told me. 1 locked up nt a statue of Francis Xavier

.II L |. I '|. Il.ll:lI I.ll.'I
I. I.I 4 I. ll- '|'|I |I.:. "'l._lll
Foseph’s Sewminar
even after Portupal’



AN I il eact the local lord hiwd his smiths reproduce them. Bul the copies wen
PR s e,y faulty and blew up. In the island’s gun museum historian Takeaki
' Hiravama showed me one of the Portugpuese muskets and anothie

Y. LA 151y H "r.'l"l'!l--|ll' I Ny LEsE=IITIneE
Lapan was embiroiled m feudal wars, Brval dinmvis B ol
lurils — coveted Portupuese weapons, Lhey caim tolerate and evel



-'|'rr“JI|.
I'he shopuns kept one and tried
suppress the other. With new firepower, they unified the country

A biving landmark of the Portuguese in Japan 1s mighty Nagpas:

Firearms and Christianit

embrace the Roman Cathohe faith

rocking the political and relipious boat

Al

itsell; they chose its site in 1570 on the invitation of the daimvo of

A Christian settlement grew around the

| a hub ol the feh (Gsvosa-M ||'.II.-.""-.-._|'.'_.I-.-.=:" irale
Portuguese-flavored in speech and food as well as faith, Nagasaki was
y conduit for Western influence

Conversions mounted. In 1638 the shogun lemitsu stamped out a

Omura. a Christian convert

ort. whseh e

on japan, Irom medicimne Lo maps

:l."!l':l'."'l'. massacringe 37, 000, mostly U hristians I hie !'ll:'lil_..'l.ll i, W i
had opened Tapan to the world, were expelled, For two
Tapan turmed in on itself, reverting to Shinte and the samural sword
L.ong before, Froncis Xavier, fired with a desire o Christianiz
China. had died of a fever on a small island near Macau while seeking
entrance to the maimland in 1552, Bured on that lonely doorway to

[ hinn, Vv ensarined in L»oa

ernlurieEs

then transterred to Malacca, he was final
'he Apostle of the Indies was saanted i 162,
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HY DID THE EAST not discover the West? Why did
Ming China, largest, richest, most powerful nation
an earth, wait for little Portugal to come to its door?
In the 15th century the Ming em [|-=ra|* sent awesome
fleets — 30,000 men on nne- masted Y treasure ."-]'I.'Ii'.'f'- '
far larger than any ship Europe had —on great expeditions gver 28
VEAars r| rough the Indian Ocean and down the coast of Africa. Why did
they not sall around Africa and into the Tagus ot Lisbons

I'he Ming had no need of the West, no desire to explore or expani
trade,"” explained Professor Wang Gungwu, who heads the Universit)
of Hong Kong. “But the West needed the East. The Muslims con-
nld routes for Asian goods craved by Europe sincé the
Crusades and Marco Polo's day, so BEuropeans sought a néew roule.”
Then the Portuguese arrived on the southeast const of China in

1513, they were viewed as " just anolher bunch of pirates—people with

eards, large eves, long noses, " said Professor Wang. ¥ No real threal
Eventunlly the Portuguese were allowed to set up shop at Macau and
trade at Canton’s twice-viearly Trirs

Macau, an hour by jetiol] across the brond mouth of the Pearl River,
is home to the Orient Foundation. This organization sponsors archaeo
logical, restoration, cultural, and scholarly projects throughout Portu
piese Asia. Its elegantly restored 18th-century mansion sits between
Camdes Garden, honoring the poet, and the Old Protestant Cemetery
with its poignant reminders of premature death in fever-ridden tropics
Nearby looms the facade of ruined 5t Paul’s with s saints, Chiness
dragon, and Portupuese palleon. Above, the Monte Fort commands the
two harbors of the peninsular citvy—bulhon broker of Asia long before
the rise of Hong Kong and Singapore

Hong Kong reverts to China in 1997, Macau two vears later

“Macau is already a Chinese city. [t looks Portuguese, but it speaks
Cantonese, " Carlos Monjardino, the foundation’ s chairman, told me

‘Do vou believe the mainland Chinese when they say they will léeave
the capitalist system alone for 50 vears? | asked

'Tl‘t Taiwanese do. Thev're investing heavily in Macau’s new air-
port.” But unease shows 1n the scramble for Fortuguese passports and

I:II'II_ UITHEM LS :'IF-.I"."!’ILE |l|r|'..E o ) 1 b ]
"l."|.'1-| the foundation stpy on in 19902"
Yee, There's much to do
| spent many rewarding hours with Father Manuel Teixeira of St
Joseph's Seminary; ite 16 professors and 70 students dispersed 41I|r1'| !
the turmotil of China's Cultural Revolution. " MNow [ am all alone, ' the
octogenarian said wistfully. Alone with books and documents encapsy-

lating more than 400 vears of the Portuguese presence in Macay and
the I.Jr:r. nt. Echoing cormidors, Emply rooms
He brightened with, “'Where would you like to go todayr™ And the
I &N .-|llrll-.|.|l. whose san
dals know every cobblestone in Macau's six square miles, would trot
me down vel another lane of Macau lore. Perhaps to the shrine of the
1__‘ ¢ sea poddess from whom Macao derives its name. Perhaps
o a shipyvard where we'd climb over piles of teak to watch junks take
venerable shape amid the anachronistic snarl of power saws. He
shiywed me a monument to the bloody defeat of child-stealing pirates in
1010, He told me of ||1'--_! pirate gangs priests paid off to ensure saf
arrival of casks of altar wine to a mission chiircl
In 5t. Francis Xavier Chapel on Coloane Island, 1 examined bones
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Fight arm bone was hiallowed her

1t was here temporartly for an anmversary of the chap Father
Peaserrio siiel with an impish s

eturtiing (o the semmnpary, he took me mto t wirch, the marvel
IS acoustics resounding o our footstens. Heunlocked a case and
placed in my hands a heavy, arnale rehguary, In the midst of its sun-
burst of silver | clearly zaw my surprise, Lhe enshrined hon

. .
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[Finallv vou have met

LR LIy WORLD EMPIRE BEGAN, and IL5 1 RaEnt i

ended, with crasades in Moroeco, only & few miles apart
At K=ar el Kebar, 163 vears after Prince Henry the Naviga
tar won his spurs at Ceutn, King Sebastinn, obsessed witl

it o by his un
Foiipy Il and A o
of  Tapanish  captivity
Fortugd emerged with 1f
AATIPOWED S
=nair and much of i
empire snatched |
Dutch and English end
TEEES OF IMIPErta: Spain
Yet Goa, last vestige of
la Gama and Alhbu |LLET

ue's Portuguese India,
held aut wntil 1661 When
viacau
raft colondal
ysn will b the last Log
| iy |||'|I

= LUTH CoInes. Lt

bitzsacor in Banekok, He

had noted the incredible

fents of Portugal’« empire bullders, the shrewdness of her inter-Asian
trinders. " We weri fey nly a millios o, with just thousan

Crttctnmass Bo ¥ World Kécords as the worst husinessmen of il
We had i hundred-vear grip on the worls ichest trade and ended |
poorer. We lét the wealth of the East slip through our to thi

offers of Antwerp merchant syndicates. Proceeds were lavished o
vioroccan wars, dynastic marriages, ostentatious display.” Portugal
whieved a geographic revalutibn, not a financial on

Hack in Wikshington, at a special showing of the 1492 exhibition af

Art, | as

Lraklery o cizd Mano soares, Pressdent of Lhe
Repubilic of Portogal, how he'ild sum ap Portugal's global encount
Partugal's navigators e s to m showing Europe the wa
LCT tl ol & Folg il BDck more Lhad jrc il DTOC 100
el =ik, They interncted with ancient cultures ape gave ws
Lhe vision of the one world we Lodla

I|'I|I":|:|I.|'i| II.I_ '.|I._III- II'_.IIlIIIII |I|_' "

i
& FofLrTrRgine Joi

asserbled 1 :'.-'I.'-I.' HErTes

i the shape of bands

bonar a bost of samts

ol I!-.I'.I I .' Illii.'ll-ll.lll.r|-||I |-'|J.
.

St Te oy

i o
1 # b
|III'I|.'I|"|I l'l_'illI _I

S I'I'.-'-uﬂ."-.'l'-." -I"'...n.i'[ o
i II_"I-;"'.I -llllll.. !'.'J II'II:'Il IIII'.'Iu |II|'.I' ¥

.1I'.-| Tt |'JII|;I .|II .'.-'.' .'I lT -'T _-

Faa
[
]
B
ik
r..l-:

e HE

=
=

..'!.

M i L
=

.

.|r

I

] ' L B ]
Lifd dLfd |IIJI.II.||II'II 'I_IIII :r-'l.ll

A AT b I."-'."-'."-"'- [ 1¢

and thowsands of

._.rII:'I. ‘i -"I.'I.'."

I"I".r.l'l' (TEfEye
YIORLET e [0l I'I'- e in
% .

Ir II. I': .-II 'l IIIIJ- 1 |I |I Ill |-II -- |I |II. E I'III

LFd |I.:"I Ill..lli I 'Illlllllllll." s Illll-'lll-l
i
||:.|||- |'|I |. Illlllllllillrl.llI

DOSE FEPETINS 1t

i |I-I 48 .".'llll'-|"'lll.'l-: ifl .ru'l.'l

i PRS- RS el rr o e
JETEI T O3 .I.Ir'--'.'nr'-"r-' i

|I.'|' |I PR ||||; I'.l'u'l_'n'.".'l.'_




| *&%‘iz:ﬂ

o W T Ty T o, T, T iy iy, o, Ty, Ty T e iy g e, T




Maya Heartlan

BY GEORGE E. STUART ssmos nasmmse somos




PHOTOGRAPHS BY MIGUEL LUIS FAIBBANKS

"Who cuts the lregs as ha pleases cuts short his own life.” The
Maya adage, born of comimon sanse and a close bond with
the land, i1s spoken in a language that uses the same ward
for bath “blood™ and "tree sap.” Tha analtogy couid not be
more apt today, Guatemala's Peten reqion—heartland of
the anclent Maya—is wounded dally by chain saw and ax
{left) as forast s Telled 10 make way 10T com

The Peten—"island” in Maya—is a 14,000-sguare-mile
sweep ol uneven tropical lorest and savanna covering the
northern third of Guatemaia; it is part of the largest expanse

of forest aft in Central Amearnca. And 1t 18 getting a repnavea
In landmark lagisiation in 1890 Guatemala set aside 40 per-
cant ol the Pelan as the Maya Biosphere Heserve.

For ma and other archaeologists the Patan still evokes
tha romantic images that drew us there in the first place—
trackiess jungle, exotic plants and animails, and the crum-
biing ruins of one of the great civilizations of antiquity

We have learmed that the place is far more complex.
Every new discovery we make raises more mysiernes aboul
thi ancient Maya, aspecially about their relgbionship to the
land. Maya civilization flickerad into being in the first millen-
mum B.G., shone brilkantly batween 300 8.C. ang A.0. 500
with a population of several million, and then gisappeared
in whal is calied the Classic Maya collapse. Ve know {hal
behind the soaring pyramid tamplas with their ruling alite lay
the extragrdinary skill of the Maya farmear. But we don’l
agrae on why large cities like El Mirador and Tikal grew up
in a region of thin soll anc scant surface waler Or on how a
huge population could ba sustained Dy rainy-season farm-
ing alone. Or on why the population crested like a rolles
coastar, then plummetaed off the chart

Such guestions lad a team of five specialists in lorastry,
environmental managament, and archasology to apply the
tools of remote sensing to the Petén. With NASA funding
they have looked at the region from space and from the
grodnd for five years. Their goals: to establish pattemns of
gncient sattiement, 1o gathear ciues on [he mpact of DLHmans

an this landscape, and 1o manitor ongoing changes.



fe rontier farmar in the

Pelén clears a forast plot,

crops the field, or milpe
and then abandons it Firsi
Iraas are cul and lorched, tum-
ing them inlo ghostly nutrient:
rcn ash (fgnt) that fertilizes the
thin soll. Gomn, beans, and
sguash (lacing page) thrive, bul
oniy for 8 1ew years

For Paco Burgos and Mis

family (below). thelr milpa Is the
kay to lifa. They continua 1o
wiork thair iand even though it
is now in tha resarve, off-limits
IO MEw TE|||1':|||_J ana cailie
ranching. | ey have nownera
gse o go. 1he population of
Ine Paten has skyrocketsd
from 15.000 [n 1850 to more
fnan 300.000, mostly south of

the reserve. As more setflers
amve from southem Guale-

malg, inae lamotahon to arrm in
(e resarye is great

Milpas also served the early

Wava, bt with a gifference
The anoients planted dozens
of food and fiber crops amaong
ireas, valuad 1or ergsion oon-
trol, | hey Kept turkeys and
small mammals, cultvated

breadnut tress, and huntad

and gather=d the wealih of the
forest, For centuries the combi-
rrabon wiorkad weatl, | beliove
iriil the popuiation inally over-
came fhe capacity of the land
A simphified and shorislghled

milpa system has survived
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. mosaic of thrae false- (white) staadily encroach
cuen ANV color satellile images Many wetlands {green) but
taxen from 440 miles faw lakes and nivers (Black)
up revaals the receding torast  mark tha reserve. Natural tilt-
Mave | cover (red) in the Maya Sio- g and fotding of tha lime-
E'L:I:L'r"_ sphare Hesarve. Farmiand stone badrock produced
BE|\ZE and pastures (blua), and nidges, al lower left

lowns, roads, and bare Helds special places are granted

MEXICO ; y : Carhhenn

GUATEMALA

HUONDURAS
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students monitor pristine areas.  used roads built for logging and
axtra protection. National parks Susiainable forestry, such as ol expioration (o reach prolesct
surrgund ruins at £l Mirago chicte lapping and gispice ed forest, and callle ranchers

(1} HioAzul (2. Tikal (3). and narvesting. 5 allowag m most came nagnl Benindg., In ihe pasl

within the Sierra cel Lacandos of the resarve to provida in two decades the Paten has o

(4], In three Diotopes auale- come for the local peopla, All

malan consenationsts amnd KQing parmils were




Breaching an

wo nations an
cias face off aoross

ind bwo 0oli-
gz

Mexico-Gl |-:l1'-'rl i2ia oar-
gel (facing page). inthe 19708
tha Mexican govermment spon
sored 8 homestead program
nara, giving h-rEEII-:IH 10
lear for corn, As the
s01 gave out ri'.-'e'_.' tumed o
cattie—and lo the forests o
Guatemala. Crossing the un-
patrolled border, Mexlcans har-
vastie grazed thai
herds, and burned milpas

The Landsatl saquencs of the
Dordar, arrowing nartn from the
=an Fadro River, reveals ittle
intrusion into the Guateamalan
farasi, shown in rad, In 1988

il

Hers iH

{1 lreas

international boundary

iabova; al left). Lakes and nv-
Brs are dark blus; nedgs are
wihite and g |_I' = |I'| r"ll:— 1 ShER)
image, al center, yelow ndi-
cates changes datectad
cleareq foresl

NASA archasologist Ton
Sever, the leam leader, (50-
lated the vellow areas of tha
1990 image for emphasis, a
righl. Measurnng tha change by
computar, he estimatas (hat 10
parcent of this sinp along
border has changed in fout
vaars; 1,130 acres of lorest
nave baan felad
As the forest goes, 50 go

-I-|‘-

115 t egsuras, Wildlife vanishes,

and archasological sites lia

Yaliomil On

exposad to lootars. | hus whnla
chaptors ._'-1' natural and human
srased. Standing
I gestruction 19
the Guatemalan government's
Council of Protected
Areas, 50 far, this youthful
it dadicated environmen-

*-'JI--"-= nas persavared in the
lace of death threats and the
burning of their guard posts by
oggers and those who would
profit from the dapredation

“With the satallite Images we

' manitor tha region as never
peiore, says James I“m-'--?r-ﬁ o
C-onservanan Internationa
"‘Kriowing f the
prablem Is fhie first step,”

histary are

=1 -
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National
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graat silence angulfs for

a5l (hat once resoundad

with the voices of thou-
sands who lived, worked, and
worshiped here 2,000 yaars
agt. Mounds rising above the
forest canopy hint at the magni-
tude of some of the largest tem-
ple pyramids in Mesoamerica
Ruins al Nakbe (above, lore-
ground) lie seven and a hall
miles southeast of anothar
Mayva metropolis, El Mirador,
an the hotzon

Frogessing satellite oata,

computer specialist Daniel Lee

| G

Targeting the sites -
of the first Maya cities

nomed in on the & Mirador
region (page 99 and above)
rendearing the information in
parspechive and axaggerzting
neights by 20 percent for
gmphasis. Various lypes of
vegetation account for diffarant
tanas of red and grean.

Ligital data can also bhe
manipulated 1o reconstruct
probabie anclent roules be-
twaaen sites of the same age
This helps pinpoint early trade
and mtarcity relationships.

The ancient Maya positionead
el Miragor (1) and Nakbe {2) on

National Geographic, Noveniber 1202

righ ground beside seasonal
swamps called bajos (blus)
Thesa nalural depressions dot-
ting the imastone floor of tha
forast collact water In the rainy
season, The Maya sometimes
reinforced the bajo edges with
plaster to consarve the pra
croUs water and prevent It from
dralining rapidly away

Ag the ralny s8ason beging,
bajos turn o mud. Guatemalan
consernvation official Santiago
Billy (right) leads other team
mambers on a frex mom the vil-
lage of Carmelita to El Mirador
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gtling alix on axactly
ahere he is, foreste:
Frank Miller of Missis-
Sipm State University aims a
global positioning syatem (GPS)
reCoiver to the sky from the

Maya city of Nakum. Bounding '
signals ol passing satellitas, he

nbtains coordinates of the tem
ni on which he stands

With E'.*..":':!'_.EI.- Billy [beiow. a!
efl) James Nations points oud
particular vegetation for com
parison with satellite readings
Tom Sever, at right. will use
the GPS coordinates o adjusi
satallite images distorted by
lenses and the earth’s curva-
ture, The team will then extrap-
giate informaton about solks
vegetation, and baios on Land-
sat images of unaxplored areas
It thHe resarnve

e infrared photogranh
ot El Miratdors, taken by a
MASA aircralt a mile up, adds

anather dimension to the study

LFICINR )

A guard station clearing (larg-

=T Bl | Fis g i |
g5t while grea) shows up et

al Tigra Temple, which riges Lrossroacs, al upper i
18 stones angd overlooks g Another, at ugpear right. leadds

arge bajo (gray). There low narthwast. The roads undes
CAuUSeways, or sacioes, can bi scome the importance of El Mir-
detgcted in the infrared photo- ador as a great trade centar

graph because of diflerenges in By undarslanding the Maya

the vedelaion arowimg 20 past = Sever savs, “we ol

the roadways. Three sacbes Apply Its lesgons 10 1oday's
[n in an araa called the anvironmeantal prioblems.” 0







1he Lure of the _

Catski

Just a few hours north of New York City,
guide Jerry Bartletz, center, teaches tour-
ists how to fly-fish for trout on Esopus
Creck. In the meantime, residents cope
with crowds hooked by the gentle charms

By CATHY NEWMAN

MATIEMAL GEOGRAPHIC SENIOR STAFF

Photographs by MARIA STENZEL
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OMETHAN Mal £, Lawrence is
on aroll. He's hot as horse-
radish, and the crowd at the
ten o 'clock show at Kutsher's
Country Club hotel loves it
He's skittering across the floor

like dice on a gaming table, radiant in white

suit with pink handkerchief and matching tie,
hiz graving hair tied into a tiny ponvtail.

“The big activity here iz food, food, food.
Feople check in as guests. They check put as
cargo, They don't need bellhops, they need
forktifts "

Bellies coping with the aftershocks of din-
ner shake with laughter. Mal 7. has heen
working resorts in the Catskill Mountnons for
nearly 40 vears; he knows how to read an au-
dience. Tonight the Geritol sel predominates.

“Can vou imagine what casinos here
would be liker What syvmbols on the slol
machines! No cherries, no oranges — prunes!"

The crowd eats it up.

The next morning at breakfast it's clear
that Mal's impersonation of Kutsher's brash,
wisecracking waiters 1s pitch perfect. Dho |
want pickled herring, herring in sour cream,
herring in wine sauce, herring baked, herring
fried, herring i tomato sauce s Salmon pick-
led or smoked ! Nova, perhaps?

“Denr,” counsels o woman from Long
[sland, leaning across the table. ' Try them
all. That's what you're here for.”

Take my order—please.

Think Catekills, think gefilte fish with
umor on the =ide, For most folk, at least, the
Catskills stand for the traclitionally Jewish
resort aren known as the barscht belt. A gen-
eration of American comics cut their teeth
here: Danny Kave, Milton Berle, Buddy
Hackett, 51d Caesar, Alan King. The wit was
self-mocking, sarcastic. Jewish food, Jewish
angst, Jewish mothers, But vou didn't have
o be Tewish to laugh

Yet the borscht belt represents only one
corner of these low, rolling New York moun-
tnins —4,000 square miles of Americana. The
Catskills are also dairy farms, trout streams,
small towns with steepled churches and
white-az-milk clapboard homes. Mix in a leg-
acy of bohemian art colonies and the linger-
ing vibes of the 1969 Woodstock festival. All
this only two hours north of Times Square.
And that's just the problem —so many people
want A prece of il.

Muontion New York Cityv—indeed, any

112

city —to a Catskiller, and the eves sguint In
suspicion. Nearly evervwhere vou look, felds
once flecked with Holsteins now sprout
houses, most built in the 1980s as second
homes for the people native Catskillers call
fatlanders.

Among Catskillers strugeling to keep their
farms, or working two or three jobs to make
endds meet, thére 15 understandable resent-
ment. "It's hard for us to watch cityfolk buy
20 packs of lamb chops, so a lot of us don't set
foot in a grocery store on weekends,"” said a
[ocal waltress.

“The Catskills are changing, and no one
can get a handle o it, " =01d Whitty Sanford,
a regional planner. " People feel less connect-
ed to the lend. Development swept through,
and now they have the city on their back.™

This identity crisis is compounded by the
fact that the four-county region, home to
326,500 prople, already has multiple person-
ahties. Greene County, which considers itself

fo Jamaasy g ,lu;u,JM
. Ekmﬁmﬂw’?‘

’ !
 * taken by Colskdlamatise 2o,
R Vam Wonkde. fpq lan
the “true Catskills,™ haz gki resorts and con-
dos. Sullivan and Ulster are tha most subur-
ban, catching the overflow from the fast-
prowing Hudson River Valley. Delaware
County 15 the most rural.

Nahional Geopraphic, November 1002



The natives never cast themselves as being
“from the Catskills.” Homstowns come first.
People are from Roxbury, West Kill, Gra-
hameville, Oliverea, or the aptly named
Hovina Center.,

Mountains are dividers, not unifiers,
Catskill historinn Alf Evers reminded me.
He once asked a man in Roxbury what he
thought of Wooedstock, 30 miles away. " Nev-
er been there," the man replied. " Evervthing
I value in fife can be found here in Roxbury”

ECHNICALEY the Catskills aren't
mountains at all but a dissected
plateay —an uplifted landmass
scoured by glaciers into & hun
dred or so gentle penks, now
carpeted in spruce, hemlock, birch, maple,
and oak and veined by more than 1,500
miles of trout streams. They are a geologic
hiceup, The tallest peak, Ulster County's

Shde Mountain, rises a modest 4, 180 feet.

“They are as comfortable as home," said
writer T. Morris Longstreth at the turn of
this century: * They were created, not for
vhservation-cars, but for bungalow porches.”

And that's where people lingered as the
Catskills began alttracting tourists by stage-
coach and steamboat in the early 18095, For
people from the eastern seaboard, this was
the wilderness. James Fenimore Cooper's
Natty Bumppo told them that from here one
could see “ereation . . . all creation.”

Another literary character fram the 1820s,
Washington Irving’s Rip Van Winkle, so per-
sonifies the Catskills that tourist= drop by the
Haines Falls Library in Greene County to ask
where Rip took his 20-vear nap. Surely it is
the Mountain Top, a section of the northern
Catskills cleft by dark, spooky ravines called
cloves for their old Dutch name, Eloven,

Place-names here hiss the threat of the dia-
bolical: Dovil's Kitchen, Devil's Lake, Hell
Hole. Hiking up Kaaterskill Clove, “ a soli-
tary bye-path to the nether world,”™ in the
notes of one late 19th-century traveler, it
seermied that a whiff of brimstone would not
be amiss. At the top, Kanterskill Falls —one







spills 1ts thin

st in New York

feet down a ledge, takes

||:'|'I- 1 O WALEYr | ||

a breath, then leaps 85 feet before stepping
over boulders and off into dark shade
UiNiagara it's not, " 1 said to Cireend

. .
County histonan Justin

Hommel, whi
i |_:'-'|:|'|_-.,'.-"|::,'|: e, She sesmed shiehtly huart.
"Wiell T was disapoointed in Nigeara, '

*Volume. Not much elss

bine s

unthinkable not to return one

Tell vou n story about that,” said Wall

Meade., a nnturalizt who lives in Roxbiury, on

"l:._'"

i=kills" morthern fafilL He cocked his

hesadd ke a congbitd About 1o launch forth

“1 was going to Grrand Gorge when lane
Hubbell drove by and waved. But I didn't
seet hier till it was too late. The next time ] saw
her, che herated me
eood wave on vou, Walt Meade. And I don't
know as I'm gomg to wave at vou again.” "
There 15 a deeper courtesy, and that 1s com

passion. Catskillers know about that too

[ wasted a ||!=.TZI|'-'|:_'.'

“My father died when | was 15,7 Mat
Budine told me

15 hie _'.I|-|_'_" 1 cattle at the Del-
ywiakre County Faar. ¥ Mom was A3 andd had
Five kids. 'The farmers ol ll'_'_l.'!||:'.' Lo BiFine in

| he Hol-

our hay, Their wives put on food

stern LuD collecteo mi

|:I_.-I =l |I|.I
unil we could zet on our ieet.
| heard |

"“When my dad

!
AETERDOE DLUL B New GNne U 1

nis story repeated time atter iime

- il.l. I ||I__-:'.'|r_-|i_ 10w '.I':l:'

5
l

three dawvs
"“When our daughter was killed, the neigh
bors just came in and took over.'
Sit in Bud's peneral store in Roxbury and

witch the overalled-and-flannel-shirted regu-

lars drift in for breakiast, One by one they
claim their counter stools and trace ZOEs1p 1n
flat cadences. It's as easy amndd comiortable g
A pair ol old work boots

A glass of arange juice at Bud's costs §5

cefls. Sevieral mountains over at Miistv's in
Woodstnck — just down the street fraom
husiness called Surreal Estate —the orange

jice 1s 52 .75, though the menu also l1sts

affordable crange juice™ at $1.50. The con
erzabion is different as well, At Misty's |
I|-‘-.|.'I:||":I.': L 1| -':.:-Iil.ll' !-l-| .I|_|'| II|'||_ !Il:ll!"l 1T

fide to her Teresa 12 b fun
~he doesn't go m or predesigned thinking.”

[t hies somew hen

COmpRNion
For all 1tx afte nE. Woodstock 15 hig
[ too hetwedn DITArTe

e i o |
=L l'-II:!'.'.n i Sl |l PR,

fringed leather coats, ofvstals, meéditation

eear, and health food
“"Being a sixties reliquary i

makes Woodstock, the publisher of

the Woodstock Times, (eddy Sveikauskas

: not what
Insists
1 m a 1-zshirt, torn jeans, and
eather sandals. "'We

natives, & third hippies and artists, and |
third TBMers.™

|_|" !.|-||' Ii:l_ |-i'-l

e A mx: about a third

Humer. i1’ s hard ot Lo

see Woodstock gs a time Wil YWAalk

Yusko's Cut & Dirv, and step back 25 v

“Hev, man, need adod asked Denngs
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Albert Yusko, who goes by his acronym,
Day. It 15 the aging of Aguarius. The
bearded, beaded, balding Dayv 15 an elder of
the Woodstock Clan of the Rainbow Family
of Living Light, founded at the legendary

music [estival

Wi are oreanizine the Woodstock Na-
tion,” Day told me. “Peace, love, music, and
service will unite the world."”

Woodstock's festival roots go back to 1915,
when an art colony called the Maverick put
on a feast at which an avdience costumed as
Crypsies, pirntes, and sailors applauded Rus
sinn singers and 14 membears of the Metropol
itan Opera COrchestra. Another bag hit, writes
All Evers, was "the white goat wath her

The Luve of the Catskills

Crmmﬁ corn to feed the cows
and “prckimgy vock™ to dear
the soal persuades many Young
dasrymen to find sweat-free jobs.
Not Tom Clark, who doesn’t envy
bis officebownd friends: “They join
healti clus fust to stay in shape.™

horns painted blue who assumed striking
poses on the tops of rocks.”

The most famous festival actually took
place 50 miles away, at Max Yasgur's dairy
farm outside Bethel. Several towns gave the
cold shoulder to promoters before they found
siate haven in Yaspur's fields

The festival posters with their logo of a
dove perched on a guitar neck promisod three
days of peace and music, and, despite inces-
sant ram, 1t was. It was also a happening that
lumiped all the wcons of the sixties in one
i ¥l Dag: peace signs, long haar, pol, acid,
Jimi Hendrix, Janis Joplin, Joan Baez. Esti-
mates put the crowd at half a million.

U a dey of eht drizzle [ drove over to see
the site for myself. The field, marked by a
plague, has gone to wild grasses. Plows, [ am
told, stil] turn aver an occastonal sandal

After Woodstock many of my generation
cut their hair and switched from tohu to Bre
Jogmng replaced pot as the feoel-good high

[ suddenly [elt old.

HANGING TASTES AND TIMES
have forced the borscht belt to
tHghten several notches, When
Mal Z Lawrence got his [irst
laughs n the mid-1950s, there

ware 500 hoteds in Sullivan County. Many

had grown up from Jewish farms that at the
turn of the century took m Jewish tourists,
barred from other resorts

Today there are only five major resorts and

51 smaller resorts and motels. Guests, who

once sfaved for weeks or months—indulging

In tennis lessons by doy, mambo lessons by

5 iy
“We passed the peak without even know-

ing it," Ken Dinmerstein told me as we

wilked through the Stevensville Hotel in

“wan Lake. The 350-room hotel was owned

by Ken's family from 1922 to 1989, when it

wis sold to a Korean businessman, who
promptly ran it into bankruptcy. Weeds blan

koted the grounds, Graffiti marked the walls

nignt—are gone alter an average of 2









bat do the Catskill Mo

rans provide bestdes a view of

the Hudson River and Potnes east ¢
'f}'-'r".'e';;.rm.-l.-'.'.-ru a watersioed Hhat

supplies New York Ciey with 90

|"|' FCETIE OF FES 77 .s.’-u.'s.'.'T WAL EY, .]'-..'.'u T

red VIA Agueadncts and tinnel

"The golden days were in the 1950, Ken
money and spent it. Hotels

added rooms., whole wings. indoor swimn

i+ W] I .
SR i I||I!r |k

_il-||l|-. iri --’-:.._Ii:.-_r_ rinks "

L hen severn

the move U sgburbia and ar-conditionme

recluces] the need T el AWAY 1N SUmimer

And there W

Jews" T

airfares. " You didn't need the Catskills
had the Caribbean.™
We stopped at the indoor pool. Deck
were overturned; paint had peeled off 1n
lotches h-:!: s
L b see this.”

|-|| i Illu'..'ll'll:"'ﬂl:'.I!'l.ll.||".

isis are 65 or older. " 'We want Lo atbract

vounegsr clieatele, but we re not sure hio

salcl _|r'.'lll.:l. Ehrlich, owner af the Pine

ings happened. " First,

% a lessening of anti-Semitis
Afte; 1!.1'. -:!-| War Il more places opened up to
& final blow: jet planes and chi

yoe darkened. " Thank (

festivals, 1he Concord trumpets a new fitness

center and singles weekends, There's s ITNIME
camp for the kKids ab Kutsher's. Another new
vrinkle! Conventions represent 60 percent of
the |'I-:!I.:'-'- Alzd the clisntele h |=-.||.:I'.','l'||

[ Yo leave o _Il.'-.'.' 1 nolidays and the sum-

mer, 75 percent of the business is non-Jewish
In response, the Concord serves nonkosher

1 1 M o B
:-: il 11T Ee CHLBnounse !'n. AaCOn | :||'-'-:-||||"-_-j-.-|"

Coming right up. Some places have gone

nonkosher altogether. Even the =obrigust

“barscht belt” is held at arm’'s length by
hoteliers. >ays Milton Kutsher: " Who wants

|I|.|;"'.III_'|,' [ 54 :-"'l_":.".' . I||I T i ey F GG
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Siddha yvoga, Her image is everywhere: on
walls, on dashboards, on the computer at the
registration desk.

“But vou must experience Gurumayi for
vourself,” he urges. One summer evening in
the glass-walled, marble-floored Mandap
Pavilion, | da.

After three hours of chanting, hundreds of
shining faces line up for an audience with
Gurumayi. The wait is hours long. Luockily 1
am propelled to the front. Gurumayi sits
cross-legged on a silk pillow on a Lucite
throne. She is dressed in scarlet robes. Devo-
tees prostrate themselves on the ground
before her; 1 am reassured that in my case a
nod will suffice.

A slight, handsome woman with gentle
brown eves behind tinted glasses, she greels
me by name and touches me with her peacock
feathers before | am swept out

Later I walk through the ashram's garden.
Interspersed with the glorious blooms of sum-
mer are large painted plaster statues of Siva,
Moses, Jesus, Martin Luther King, Ir. The
effect is at first incongruous; then poignant.
We are all searching, I am reminded, hoping
to find some sort of light to illumine the soul.

ATHY SHERWOOD'S EVES brim
with tears as she shows me a
photograph of a well-worn
green house. “This is our new
home," she says.

It's in Uneida County, 8 two-and-a-hali-
hour drive upstate from the Sherwoods’ fam-
ily farm in Delaware County, The farm they
are leaving has been in her husband's family
for five generations.

“We started moving in April. Now it's
August, and we're about to move the cows,
It's like dving & slow death.”

In 1955 there were 2,306 dairy farms in
Delaware County. By 1983 the number had
dropped to 503. In 1991, only 321 remained.
Soon there would be one less,

Dairy farming, Delaware County’s most
important industry, generates 40 million dol-
lars a yvear. But the Sherwoods and others are
finding it hard to survive, as inflation out-
paces the cost of working this difficult land.

In the Catskills, it 1s said, there are "two
stones for every dirt." With each frost and
thaw the earth heaves up a new crop of stones
that must be cleared before spring plowing
can begin. Picking rock, it's called

124

The rocks and the steep slopes chew up
muchinery, and much farmland is rélegated
to timber. The Sherwoods have 289 acres.
Only 50 are tillable. Also the growing season
i= brief. Two hay crops compared with three
ot four in other parts of the state. “So I have
to buy feed,” says Gary, In 1991 it cost him
$14.25 to produce a hundredweight of milk
that sold for $11.

“0Of course, we could sell outand leave
farming altogether," savs Kathy. But farm-
ing is as much a calling as a job, & way of life
that binds a family with common values.

Each season unfolds with its own rhythm,
explains 2 1-vear-old Chris, the Sherwoods'
oldest son. Planting in spring, having in sum-
mer, harvesting corn in fall. Winter 1= the
time for fixing machinery. On cold, dark win-
ter mornings in the barn, the flank of the cow
warms your cheek as yvou hook up the mitking
machine, It is a time to gather thoughts.

“Owar farm iz the last ope living," Chris
confided to his diary, " Hiding in the hollow
awnyv from the approaching city, Hoping
that it will not find it and destroy its beauty
as it has all the others. Once there were 50
in the valley, now we stand alone up in
the hollow.™

The Sherwoods hape a farmer buys their
place. It is a faint hope. Their best bet is to
sell to a family looking for a vacation home.
Failing that, it could go to a developer who
will chop it into five-acre lots.

Developer Eric Wedemever got his start in
1969 when he bought a farm, divided it,
bought another, divided it, and realized he
was in the real estate business, He quit his
high school teaching job on Long Island and
moved to Delnware County.

Y Ninety percent of our sales are to people
from New York City and its suburbs, usually
professionals with above-average iIncomes,”
he says. “Many see & place here as a year-
round second home.™

We drive out to look at one of his develop-
ments: two-story wood-and-glass houses
tucked neatly into wooded slopes,

“There will be development, the question
15 what kind,"” Eric savs. “These farms
would go under anyway."”

still, he'll alwavs remember the native who
said: “Ernc, I want to congratulate you, Your
subdivisions are lovely. Can you take me to a
parcel I can afford?"

“He vwas nght, " Eric concedes. " These

Nabhwonal Geographic, November 1002



people see 300,000 homes going up, and
they can’t even afford a first home. It's sad,
but what do you dorf™

HE PAIN OF TRANSITION has
afflicted Catskillers before. " We
Hve in an age of iren and have afl
we can do to keep the iron from
entering our souls,” naturalist
John Burrenighs, & troe son of the Catskills,
wrote in 1218, Burroughs, whose essays cele-
hrate the thrill of stars at night and the firsi
violets of spring, roamed the Catskills as i
boy, happy in the company of foxes and owis
“T early learned that from almost any
stream in & trout country the true angler

could take trout, and that the greal secrel wWas

there was one thing yvou must always
pon your hook, namely, your heart”
His spiritual heirs are to be found today on

this .
pu

tu
any LCatskill stream
I'he air temperature was 25 degrees, the

waler a chilling 36 on the opening of trout

ver Souslh Kovtraght it 15w
WRLES T @ o

51
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I

rran streel Lo FJJ{

:I-I
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sivterian of

The Lure af the Catskills

1
d

1
F

A
¢ thenter: But it

FHEFL

season (April Fool's Doy, approprately) in
Roscpg —self-proclaimed Trout Town, U.5.A

Hoscoe sits at the western end of the Cats-
kills, within casting distance of two fab
trout streames, the Heaver Kill and the
Willowemoc, You know it's spring wlen
fishermen practice their casts on the lawns ol
locid inns

To fish opening day on the Beaver Kill, the
great sportswriter Red Smith once said, is
like celebrating Christmas in Bethlehem.
there were 35 fishermen in the
WaleTr, Wearing witclers and fishing vests clut:
tered with more gadgets than there are nib
hons on an admiral’s chest

“Big fish frv tomight, " said Kay Bivalets
aof New Jersey, who showed off the first fish
of the day: & 15-inch brown trout

By 10 a.m, 1t was snowing. 1|he hishermen
count had risen to 41,
the trout. Undy two more had been auirhi

“What are vou catching?" 1 asked Charlie

Rall A cold ™

e

Hy 8 i.m

but odds still favored

Rall clicdn’t miss a casi

to the nearest siupermarvet anda 30
st @ short stvoll down thy

s annnal rismmage sale
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HE BEAVER KILL and the Wil
lowemoc are the only Cat=kill
waters allowed to flow unham
pered. The Delaware, Ezopus,
Rondout, Schohiarie, and Never
sink wind up in reservoirs thal supply 90 per-
ent of New York City s drinking watler
From 1907 to 1964 the city bought 57,619
aeres of Catsiill fand, rared Lowns and
farms, and moved 4,964 people 10 order to
sco0p out 5ix reservoirs. The water 1s exeel
lent, requiring little more than a splash of
chiorine. But m 1989 the Environmental Pr
lection Agency ordered communities to Alter
drinking water, not just chlorinate it, unless
they had adeguate watershed protection
A filtration plant for New York City could

cost [ive allon dollars o bulld, 300 million
clollars o vear Lo operate. To avoid that bur-
den, in 19%1 the aty sought to protect Lhe
watershed by requiring that septic tanks and
lertilizer and manure storage Oe pronitted
within 500 feet of any watercourse. New con-
struction would be limited to 10 percent of

the area within 500 feet of n stream
Because the region 15 a cobweb of strenms
the proposed regulations threatened to put a
third of the watershed off-limits to develop
ment and hundreds of firms out of busmess
"These decisions are made, " scoffed one
farmer, " by people who sit with their feet on

thelr desks and haven't ever milked A cow
Catskill towns, never noted [orF cobesive-

ness, suddenly found common ground and

tormed the Copbition ol Watersheod lowns lo

0 0S¢ Lo nose wWith the ity

*The hig issue 15 compensation,” said Pey
rv shelton, chairman of the coalition. “*Why
:hould we have to pay for their water?”
Al Appleton, New York City's Commis ['he town he grew up in, Areng, was one

stoner of the Department of Environmenta of four “"taken out” by the Pepacton Keser

Protection, was unapologetic. “'Water 15 the valr on the east branch of the Delaware
'|.'|I'I' I,"1||""|_.: |_'!_r-'_'|||='!'i| A58 1'|!|.-|_' e nol Hl'n_':"| i.ul' |._'|I ':._-_-'_ 34 ':.'rZ|_|" i

I"i'l:-' |"'i" _:|-'| LD el | IIIL'.'-'.'- { I'i'-l.' 1'-1'|.I' I“lu:"l i’: LO WIS '.-il"'ll"li |'_'= ’III' [E=ETYULT i.:'l’:": ITHEL

wse who hived

toy frame this for the long haul.” luring Labotr Day weekend on a hill over
'he citv later eased off s !_:-'l||::l-l.'|" Pt rIc- | 'r:i'l'.'_ Ll P BT bize, 1 B 4 1'|-|'Fi‘.2._' & Pl I
Licns on [armers and aereed to & voluntaey high school redanion, part velerans conven
program, Hut the rancor will be slow (o fade tton, 1he nostalgia 15 Dittes
“For all my

york Uity aking ARINE. IaKINE, S8k 107 Lol Andrews o] shavertown

ife all I can remember 15 New “The older | get. the madder | get. ™ said

mer dairyvman Leonard Utter, “City people “They took the best farmland in Délaware

coming and buyving farms because they had County. People practically had their houses
more money than my children. Thev put In knocked down around their sars,”™ said Ger-

reservoirs and power lines, and now they re wd Norris of Union Grove.

Yet, there 15 8 nod of restgnation.

telling me again whit to do with my land

'8 Yationagl Geopraphic, Novemher 1002






“1thad Lo be done, ™ =aid Ivan Miller, a In the Margaretville A & P, where romaine

relited high schoaol teacher born in Shaver lettuce was o onsidered hoibs-toity, bins
Hollow. Fle s soft-spoken, deliberate. ©A bulge with arapgula and radicchio. Ths

lew hundred ol us couldn't sit on thns good Aeway, where farmers bought their feed and
water supply and deprive millions." fertilizer, has heen replaced by & store that

Work on the Pepacton stirted in 1947 th A
waler was impounded in september _
r'-"'IZ"'EI:I' wits ane ol the last to leave lII._-I'I' T :;--!'-1'I' -|'.||| . i local ealer

Before the waler came clear up top tl n Andes (population 1,291), decided to g
next sprng, I went down to look where aug trendy. moved a feow mides down the road to
house used to be,” be said. " In the drivewas Arkville (population 50Y), and emerged ac
& little portulnca had blossomed, as if the Patricig’s
vire still a famaly there to take care of it Patty's Pantry had been a down-homs

|||1||IIII|- '!_. :. I:----.f_ll_'_-l :_'-'||||:!.; -_:I' I' T m 1 1 il [ 'I|I||| g : i_'--l-:-_---_-.'i _I .I
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Introducing Mercury Villager,  hasit forgorten that its a minivan first and

A VAL S 4 THnIVEn s a2 mnivan loremiost. With plenty of room for seve
Unless its a Mercury Which means when you passengers, and an imnovative slhiding rear sed
get behnnd the wheel of chis front-whes that requires notools toad just. Just a flick of a
drive, V-b poswered minivan, vou'll experience sWwitch and vou can easily slide it forward ©

thie soath, guiet ride and casy handling vou've nake éxima room for additional carp

comi to expect from a Mercury And for added security and peace of

Bur for all s car-like amenmes, Villager mind. Villager 1s the onlv minivan thar meets al




federal passenger car safery standards’ and comes
with standard four-wheel anti-lock brakes
There are other Mercury qualities that

separate this minivan from the pack Like

>0 U youre in the market for a
minivan, why settle for just another minivian?
Drive the Villager And expérience a minivan

that comes with a very spectal guality
available power moonroof, CD/cassette player Mercury

and keviess entry system For guick access othe For monre ,I"'l‘" ME“E“HY
Villager cargo area, the rear window opens indé  inlormation, call

pendent of the iftgate door | 8U0 436-88885

ALLTHIS AND THE QUALITY
OrF AMERCURY




MAGNAVOX MAKES SO MANY
INNOVATIVE PRODUCTS, WE BARELY
HAD ROOM FOR OUR SPOKESMAN.




Smart.Very Smart.
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World Changes Spell
Change in NGS Atlas

fedl & dlierence TWo VEars
make! In 1% the MNatsona
Creographc Society put-

lished the sxth edition of 118 Anlas o

Fi World, exm CEITTE IT TEY A% YEHTS

Hut events —onotably the breakup of

the Soviet L'niom nnd of Yugnosia

via — forced a change of plans

Heginming thas month, new atlos

| urchasers will receive o far differ-

il Crevised sixth adition

We couldn't just g0 back and
prnt more of the originnl,  say)
hn F. Shupe, the Soclety's Chiet

Cuartographer. " We want Lo oflet
the most cutrrent atlas possible —
[he revision covers 20 new e T
nations: I3 former Saviet republics. A Shooting in the Forest: Dir. Elizabeth Macfie, director
whose flags appear below, aswellas - a g ,ntain Gorilla Is Slain g H”.'__"""i -Hb-“-T:..'f'.L
g rebhorn ¥ ugoslavia And the CEnter, says IL's upclesr whethe
pnations thnt -_f-:: it from it—Slovenia, e autopsy revoals the stark povernment soldigrs or Rwandal
Bosma and Herzegoving, Crontia ERCLS TOUr iy I|..-- where bullets  Patmmotic Front rebels shot Mnthi

and Macedonia, “In terms of eatered; o large hole, "proba-  leader of o 12-member family

impact, we've Never seon anythimg iy an-exit hole™; two 7. 62-caliber “Wie're sure it was an actident, and
like this in oor ifetime " savy Peten illets, hired by Lpht BUlomatic { could happen again tomorrow
Miller, atlay text cditor assault weapons. Antipraching patrols have
| L

That's nat all. Every map naming [he victim T Mrathi (above), a lecreased sinee highting b

ny part of etther Yuposlavia or the mujestic, H-veur-old mountan |95, as hns rounsm, a key |
LS. 5. R.—cven a map of Alaska, pori s i1 Rwanda's Parc Matonal Rwanda's economy (G EOGRAPHR
which shares the Bering Strait with des Volcans, featuréd in the film of March 1992), Gonilas too have bees
Russig—changed. 50 (oo did mans Dian Fossey's life, Crortllas tn the caaght i snares set 1or game
of the 130N} place-pames m the M v, His loss shocked observers. Mothi's survivors clung togethet

ndex. More than 435 percent of who fear avil war will bring more in the weeks after his death, led by

| Termime s plice-names: reveried 1o goriilen desths and loss o et tal L'Ewacumi, 0 [2-vear-old male. But
T | 1 - - - - - " - . » I - -

whiat ey were beiore 1t fell undes Craly B0 or 50 mountain-gorilias ne may be 100 young Ior Ir.:.'.l-.'.'-||||
Soviet rule remam im the wald nd the group may yet diswuolve
':|=-|.-;|-"';.:'- .:E._._ = ET o ikl

"" TraA

II - I
i I e
Fla i e T i IHREHIE TBEATETAN
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ALL OVer THE WORLD THs Is A SymeoL FOrR WARMTH, FAMILY AND SHELTER.

I 1867, a4 man named Henrl Nestlé beean oy, thiatl symbal can be Toundd on the back
1o buld & Tood compiny ol many well-known produci

His name, which means “Hitle nest,” has Greal-lasting Nestie brands that include
sinee become svionvimons wilh food. Tamils slouliers, Contadina, Libiws. Tasters Cholce

and quality throughout the world Hills Bros, Carnation and more



MIESTYL
ST E ikl s ns P

AND NESTLE.

vivd thanks o an unparalleled international = al=o whv this litthe birds pest represents 125
network of Nesté research and development  vears of Nestle t|,1rLUI|I*. wowell as the very besl

centers, you have our assurance the products S W [%
we introduce in the future will be as g2ood as 1"N:‘:;'f:? j.! @éx r \

Lhe nnes we Make Loday Viakes the very best.
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The Amazing Survival of
All-female Salamanders

neredible as it-mav seem —and
perhaps contrary to what you
eamed in high school —sinple-
X, all-femaole hnenpes exist withi
the unimal Kingdom. Among
are fomale salamanders that mate
With miles of Closely e
oy [o stimulmte o develormend
Ihe males contrnbute no genes, and
all the offspring are femal
Without the sddition of male

Ungie-sey [mosges i

et

i ETaatirs
-'-.I II'.l"'

henes, maost
fish, hizards. and
sulamanders —varlsh
Honary wink ., & mere 10000 veurs: 4
e Last 1IN (M) vears ':_'._.l

LS WK |' |

N EVEXL-

a7 |'-_|_'-.

4 t¢€am ol
brologists has ledrned that North

vmernica s al=-temale salompanders

have hung on for o record four mil- by the world's first such park s
lon years. The team, secking to Caesarea Marntima i Israel, havi

lentiv the common apcestor of the rlmnted the diid of marine archaesalo-

sninmanders by sequencing their i
mitochondnal DNA . was astonished

by the longevity of the lingages park &1 Caesarea, the massive city
||'| || ri= T ||'| L] .:

B.C. . Bt on the Mes
fErTAnCAn codst 1o hon
[ HEgar _'l._._-._'._|.'|.|- { CFED-=

GRAPHIC, Februnry 1087)

niore than two thousand diver

MEYE SWHITN ONe Of Lne LOUr COgrse
"oyl thraugh Caesarea's port facilities

eproduction.  snce ' 991, following guide

|5 supposed b nes of plastic-covered stoe

be good in natore  Kipid plastic maps identifs

bEcause It eneOUrages J_'.. b varte- Enghsh and Hebrew, the anchors

(R0, A I

d thai |LI| % I spocles soapt chunks !'.i: arble .;I:‘i|"".-'-'.. snerds
to a changing envin --n"n*- " SOV Balla:

ol tocks, ulding stone

. Bimir Hedpes of Fennsylvanis (below), and rubble that litter the
atate Loy :!‘.'-I|.'|' who led the team seafloon
Hedges and his colleigues speculnte
thAt male genes in rare malances

l2ak” into the egg luring mating. a
genetic change that Belps these 1
AClispt mnd

1 .
CEl ERDE

sexUal salamanders

e rsisd

Diving Into History

in King Herod's Harbor

it the next wave of

uiHled
wiier archoeaclopcal parks

LHIICA tn Jamatca and Hulgarna

et réeady

SOENEL ATTRCHON S
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Introducing the Nissan Altima.
The affordable luxury sedan.
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(ot a Plant Problem?
Call a Master GGardener

oe MNicison approaches he
'l!'i.l-.l- !_,:'.I._" she culls “my
baby ™ and frowns: She falls
1 her knees, plunges her practiced
hand baneath a plant. and nips oo
gty weeed
o lson Enows aoweed when b
She's a certified mistes
gardencer m Arhnoeton. YVirmma
4 boon 1o gardeners [OEOGRAPH
C, Mav 1992) who have petunia
problems or compost concemns, the

RS LEOE

& r . | ] T
aster gardens

§ OO |'I --'-!;- aicL
iy 1972 10 the Seattle aren. Mastes
gardeners now voluntear in
stafes, the Dhstnct of ©
and four Canidion provinces,

Chrganized by county Cooporative
Eitension Service agents and hinked
to strle land-srant umiversities. mis-
ICT gand take hoavy
weieht horeulture
classes, [n Nicolson's
ared students must atiend
S0 houss of ¢lasses that
run the gamut from prun-

L 10 eESTIC ide manage

AT i LAl R

P T

el Crrandiites milks
pariorm it |
of volunteer wiork
answering phong guerics
and appearing at plant
climtes to mulching “beau
pfication is ol
miniparks

T Micolsom

r|'||||'|'i [ 9] |r:

ast M hours

fanlig]
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Vationl Geeographic,

hooked.” the appeal lies in helping
poople. * You cam hold ther hand
nnd repssure then

W

that their pland

(e, whe SN,

How to Fool a Piranha:
Two “Heads™ Are Better

A i fsh-eat-bish world, two heads
arc definigcly better than one
Yorute paranhas witlan the
periits Serrasalimy crimse the low-
land mver basins of South Amenca
cadping menls by nipping & the Ll
fins of other uniucky hah, Hul three
Iy II”""-.'I:-
slow-moving, perchhke Dish - often
cacape fm damage. Kirs W menmiler
f Texus ALM University thinks of's
ny accident thit all three have tadls
with dense, opague scales, overlap-
ping {ins that give the Gsha virtually
swimmmetncal -h..;'-_' frovim Ehe sacle

genera of large cichlicds

November 1002

nmd a bright coloréd spot that
resembles an eve (below)

While other fish have evespols
none has evolved such a distmnctive
L, according (o Wine-
miller, whose study in Venezueln is
supported by the Natonal Geo-
OTAPNIC SOciety

[o help venly his field observa
ticons. Winemiller put some voung
prranhas and several 12-inch &chlids
cakled oscars into a tank with MNorth
Amencan fish of the same shape
il size. The |.II-.||-I.-|:.|". [ENTILE !'..l-:"-l .I?l"l.
fins of the aorthern fish: the South
AreTicEn vanetos swam groamnd

V] ‘.||.|||:. imEcaEt hied

“headlike™ 1a

Was This the Beginning
of a Beautiful Friendship?

[ . | HE & :1!|:_".||i_-. "|'||:|||'-1
sest fnend”™ by A500 5.
Lhid thetr Duman masiers

motrn the loss of useful helpers?

The people who hived in the 11h-
nos River Valley B, 500 vears ags
ecrtainly cared aboat therr domesti-
cated Sogs. A leiam of sCientists hais
uncovered almost complete skele
tions of Tour dogs, carefully laid on
therr sides, m specially dug, midnid
il shallow graves. Thev are the
oldest Known dog bunals m North
Amenca and among the oldest
domestic dog remaumns found any-
where  sivvx Darey F. Morey of the
Uinmversiy of lennessee

‘What was notable,”™ savs (eam
co-leader Michael [, Wiant of the
IHinois State Museum. *
alsoy lound the remaims of humans,

m shallow groves, also lving an

wids that we

T
LNEIT sidles

The excavitors don't
know 1T the burnl position
had a mlval purpose or
WaE JUsE Ihe cosest way of
burial, Nor do they knows
if the dogs —about 1he slxe
of a Brittany spaniel—
were pets or if they helped
nunt or transport gear wnd
food. Hut, Wiant savs
" ihEre wils s30me apprecli-
on of these anpmals, Care
wis takaon for how they
were treated when they
died

ERCR RS Wy s A
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WILDLIFE AS CANON SEES IT

RADIATED TORTOISE A radiated tortoise pauses in the early moming sun on a sand
dune overlooking the Indian Ocean. After basking, it will forage
an various plants before retirmg into the shade of a low thormbush.
Lp to 95% of the plants in the tortoise's habitat are found nowhere
else on earth. With its ecology remaming largely unknown, the

future of this distinctive tortoise is closely tied to the preservation

of its habitat. To save endangered species, it is essential to protect

Radiated Tortoise . ; -

i Gabahukine their habitats and understand the vital =l
Species: rodiolo role of each species within the earth's s
Adult stre: Shell length, -

- 40 em ecosystems, Color images, with thewr
Adult weight: 8- 14 by
Habitat: Spny desert in

unique ability to reach people, can

5“""“”“*-‘“ H"d;i“‘-‘f“ help promaote a greater awareness and
TUIVInGG mErEeieeT 1 . s
Urthrnonw understanding of the radiated tortose
Phe hed . T, :
T I:-EHEI and our entire wildlife hentage.

Watoh "NATURE" on Fos, ey W00 porn
'.‘{L*'T['RF Thin peogearn in Tunded, In part, by Canon U SA . ng
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Albania

All dictators eventually fall, bur often the reper-
cussions of their excesses take vears to heal. Such
will be the case with Albania (July 1992), which |
visited in May. Despite the hardships of daily life,
|, astranger with no Albanian roots, was treated as
an honoréd guest —often the first Westerner with
whom people had direct contact.

Lew Mivwn
Ty, Artzong

You state that Albanis s the only nation located
entirely in Europe where a majonty of the peaple
are Muslims. Most mapmakers. however, list the
Caucasian republics in Europe. Agerbaijon is also
predominantly Muslim, maoinly Shiite, whereas
the majority m Adbanin are Sunni Muslims.
KEN MIrcHELL
Newburch, New York
Creographery have long wed the rideeline of the
Cancasus Mountains as the physical boundary
hetween Europeand Ana. Inlightof recent polinical
changes, theére may be a rethinking ahowt whether a
country belongy in Europe or in Asia.

On your maps (page 75) the region between
Greece and Yugoslivin s named Macedonia.
However, that is the name of the northern proy-
mce of Greece, birthplace of Alexander the Great,
in 1945 Marshall Tito borrowed. orstole, a page of
Greek history and named the southern part of
Yuposlovia Macedonin. In 1946 with Stahin's back-
ing he supported efforts by a faction in Greece o
communize that country, Tito called this a war to
umite Yugosiav and Greek provinces into a4 Mac-
edomian nabion. The attempt was stopped by the
Urreek people, aided by the Truman Doctrine.
Today the southern province of former Yugosia-
Via has formed b state with Skopje as its capitnl: it
seeks recognition as the Republic of Macedonia, o
name Cireece apposds. The European Community
refuses 1o recopmize the state until it changes its
name, and the U, §, saccepts this position.
Disrrses P Ko rsoukos
Austin, Texas

Afrer-the bloody Balkan Wars of 191213, the large
geograpiue regren of Macedonia was parfinioned
among Greece, Serbig (lmer part of Yugosiavia),
arid Bulgaria. SMavic Macedonians are the majoriry
in the conintry whose name i in dispute. Jf the name
ix clanged, cur mapy will change teis.

Mountain Lions

The “ghost cat™ may not be a spector in the ¢astern
Uimited States after all, There s a documented case
of mountain lions in Pennsylvanis in this century,
My uncle, John Gallant, shot and killed a voung
iemale lion in Crawford County on October 28,
1967, The following day | shot at another cougarin
the back ol my garden, but it escaped, Asthe vears
have pussed, 1 have learned (o respect these great
beasts. We need them back. We are being overrun

by deer and rabbits. A reintroduction program

wiould be intetresting. o &
Y JOSEPH WAl LANT

Stare College, Pennsylvania

Here in Onturio there have been a number of cou-
gar sightings, many recorded by the Ministry of
Matural Resources, which secks to determime if a
remnant eastern populition stll exsts, Canadian
Greographic of AugustSeptember 1989 referred to
J18 srghtings mm Ontano berween 1935 and 1983,
Cine specimen was Killed in Mamtoba in 1973,
CirFroRD Cr. NIETVELT
Mississanga, Ontario

In e 19805 bath phe U, 5. Fish and Wildlife Service
el the World Wildlife Furnd on Cangdi condyected
Nystemic searches for eastern cougars without suc-
cess. Mghtings are on the rise—ar our muall indi-
cettes— hut gre atrributed o misidentification or to
escaped or refeased pel cougars, The few spectmensy
recorded in Maniroba may be western cougars,

Dr. Hornocker and company deserve much sup-
port for the fine research on mountain lions. But |
believe an elhical boundiry is violated in suggest-
ing that extreme aggression can be bred ouwt of
populations i captivity and the less aggressive
progeny returned to the wild. What nght does
scienee have to tame the wild? Isn't this genelic

lobotomizing of wild nnimals?
Loxser F. HoLpes

Sun Franciveo, California

Recently arancher near Corona, New Mexico, lost
28 shicep to one mountain lion, An officer from the
amimal damage control department trapped the
offending lion and found a tattoo 1 one ear, o tag
in the other, and s number on the lion's collar iden-
tifying it us part of Dr. Hornocker's experiment, If
the lidn had been left undisturbed in the San
Andres Mountains, its taste for domestic sheep
would have had lirtle chance to develop,
AlLsa Howns
Tatwri, Niw Mexico

The lion was not part of the relocation experiment
but wandered abowt a hundred milex fram the San
Andres Mountaing research area, OF L0 Hons stud-
fed there, anly thiv one has preved on livestock.

The “extracrdinary predatory skills”™ of a moun-
tam lion do not always result in fing dining. At
Rocky Mountain Natonal Park o few years ago., o

National Geographic, November J002
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many early Texas oilmen invested their explora-

tion grubstakes in Pennsvivania ofl fields before
heading south to make their fortunes.

JERRY LYSCH

O Clty, Penrisylvania

In o recent national survey conducted by & Univer-

sity of Maryland geographer, three of the United

States’ 20 best benches were between Perdicdo Key

und Seagrove Beach. Grayvion Beach, Florida,
ranked second, after Hawaii’s Kapalua,

C. Keimst Comen, Jx

Sania Rova Beach, Florida

The map ignores Cape Coral, which has nearly
s000 people, more than ¢ither Fort Myen or
North Fort Myvers, which vou show. Among cities
in the state. we rival Tampain land ared; only Jack-

sonville is larger
V. Rasicon

Cape Coral, Florida
Trobriand Islands

In 1943 | spent several days in the Trobnand
[slands wnd wish (o convey my appreciation for
vour guthentic account of a paradise in the South
Pacific. Inmv free ttmee [ visited with the chief, who
wits very polite and informative about the Trobn-
anders’ customs and their sharing of goods. 1t was
refreshing 1o read that very hittle has changed.
Dragrer L G, ChEmo
Chevicer, Arizong

[he islanders are desoribed a8 having andyihic life-
stvle with referendes to lnughing children, male
leenagers enjoying prvacy with girlfriends. and
aifult male fishermen who think their life canmot be
improved upon. 1 am left wondering about the
women. No mennon was made about what they
think of life in the Trobnand [slands
KATHLEEN CANNON
Drayton, (Mhio

Paul Theroux stetes that " For 8 reason that no one
cin explain, the birthrate is lower than might be
gxpected.” Then he writes about the yam, one of
the staple foods. The yam., or Diascorea, was long
known by cortain Mexican Indians to have 4 ¢om-
traceplive effect. In 1939 Dr. Russell Marker. an
American chemust, determined the molecular
structure of dicspenin, a steroid substance with
progesieronic effect denved from the vam root,
Based on this information, COreganon, a leading

producer of contraceptive pills, uses the diosgenin
from Mexican vam roots as the raw maierial for

some Of its products.
MeLy Lecanck be Révar, M. 1D

Caracas, Venertiein

Letters vhoild be addreased 1o Forrmos, Mattongl
Creongraphic Magazine, Box 37448, Washingnom,

D C. 2N 3, and showldd include sender's address gnedf
ielephone number. Notall tetters can be wed. Those
that are will often Ow edited and excerpled
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FIND A WORLD YOU THOUGHT WAS LOST.

He !'!a were sure they d never teel that sense of satistact O Al SOl i tocday s workd.

=Tl £V Sd nat aoventure and comiort, stvle and rueeedness, performance and
hen, they saw that ad | | | '
rocminess could still be found m a single place. sSuddenly drvers of evervthing from
trucks to luxury sedans, costly imports to cramped atility velucles, traded in their ol

B [ 1 o = B 1 I o N B - 1
deas lor the versatihity plus sophistication Explorer oftered. loday, this 1s the most soaght

ter velucle mits class, And hindmg 3
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than anvone ureieined

N

surfaces, mmm ll:l:lr ound &
CD player let you make this world your world.

i
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With Touch Drive, you
shilf from 2WD o 4WD
High, and back, wilh
pushbutton ease

FIND YOURSELF




More overall room than anything in this ciass. All
paEssengers Nave easy access. Flus, the benefits
of anti-lock brakes and a 4.0L EF V-6

A thoughtiul feature can make a
big differance. With the spare
sfored under the vehicle, the cargo
ared is more gengrous and |5
easy-lo-lpad.

IN AN EXPLORER.
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The Slow-growing Saguaro

ing of Cactuses

full-grown saguaro can

reach 30 feet in height,

weigh nine tons, and

live 200 vears. The sturdy cac-
tus thrives anly in parts of Ari-
pond, CUalifornia, and northern
Mexico. Birds excavating nest
holes convert saguaros into
high-rise housing.

From the single stem of Car-
negeed grganten shallow roots
may radiate 30 feet or more in
all directions, collecting every
drap of scarce moisture. The
saguars s tough,
wnxyv skin gunrds
AZAINST eVEc-
ration, helpmg
it survive
months-long dry
spellis. When the
rains come, the
furrows between the
accordion nbs of the water-
starved cactus fill out

Saguaros grow slowly: a ten
vear-old may be just one inch
tall; a 30-vear-old mav mea-
sure four feet. White, WALKY
blossams ADPeEaT once A vear
after the half-cantury mark,
and the distinctive “stick 'em
up arms develop oniv after
Lhe plant turms 75

=uch old-timesrs are rare. As
the Sunbelt’'s human popula-
tion expands, all cactuses feel
the pressure. Vanduds with
guns and pocketknives cnuss
chamage that can kill. Some
cactuzez have fallen to

developers’ bulldozers; others
have been stolen for sale to col-
lectors and landscapers: Miles
of desert around Arizonn cities
have been denuded by diggers
Thl'_' Tare 'I.'TI"."‘-".E'I:I '-H.ELII!.FIF, gl
mutation valuzd by collectors
(below). 1= believed to number
tewer than 200
(L actus poachers work quick-
Iy, umnder the cover of darkness
An BO-vear-old specimen nearly
20 feet tall can be uprooted,
winched onto-a specially
equipped truck, and
hauled away in just
15 minutes, It's
worth mare than a
thousand dollars
on the black market.
Cactus poaching in
antl wround Sagunro Na-
tional Monument became so
pervasive that in 1981 Anzonn
appealed to the U, 5. govern-
ment for assistance in enforcing
the state's protected species law
Intense undércover work paid
off in January 1900, when the
L. 5, Fich and Wildhife Ser-
vice's Branch of Special Upern-
tions rounded up 21 cactus
poachers. A record 19 were con-
victed of theft, conspiracy, and
trufficking in protected plants;
most received heavy fines and
il gentences —almost unheard
of for plant theft. Federal pro-
tECLian and
continue the fght to keep the
sAguaro in the wild 0

ol consery Abiom
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Equip the next generation of leaders for the environmental, economic
and political challenges they'll face, Make sure geography is taught in your
local schools. If it's not, ask your principal to include it.

For information about improving America’s future through geography
education, write: Geo-wise, P.O. Box 96582, Wash., D.C. 20090-6582.

Ceography back inthe classroom. For huture generations

National Geography Awareness Week, November 15 - 21, 1992




INTRODUCING THE NEW CADILLAC FLEETWOOD BROUGHAM.

S IN

Advancement after advancement creates the new benchmark

THEWIND

m uncompromsed, full-size hxury, ts commandmg new design

virtually eliminates wind

noise. New seadts _:lll'L:'T'.fj':' The quietes!, most spacious Feetwood ever

superior hack support in the roomiest car you can buy. And

there’s the reassuring safety of Traction Control, anti-lock brakes

air hags CADILLAC FLEETWOOD BROUGHAM.

and dug

CHANGING THE WAY YOU THINK
ABOUT AMERICAN AUTOMOBILES.

DUAL AIR BAGS PROVIDE SUPPLEMENTAL PROTECTION WTTH SAFETY BELTS FUR UF TO THREE PASSENGERS

<0 PLEASE CALL 1 -800-333-4CAD



Fergie
on a rock

— T

Ann Cru mp.
painter

The Nikon N6OO6 15 8 senious
SLR thar almost anvone, any-
where can pick up snyume and
have fun with.

Case i point, one Ann Crump.
watercolonst and oil painter from
Belvedere, California.

In ather words, she’s not a pro-
fessional photographer

Yer, using the N6OO6 and a
smm Autofocus MNikkor lens, she
and her three-vear-old pop Fergie
have created nothing short of a
MASTET e

Ch ab least one Killer dog pctung

The NOOOG s why, I TDCuses
automatically i light as dim as 3
single gandle, or you can Tocus
mruanaalhy

It selects the propeér exposurs
automztically, or lets you do it

You can selegt from a Spo
Meter a Center-Welghted Meter
or the Nikon Matrix Meter, which

reavts mstantly when the action is

moving: fast or the hght changes
dnespected]y
Here, the bumlt-1n lash auto

matically brightened the foreground

while lettimg the sun shine through
in the backeround
Maybe you thought a picture

Itk thast was oo difficult

T miimus= da
s L rueme FY =Ll
FT LU T P M |
a1t ] i M WTEEE
pul mEvw gl o lg=mi

B el Mg i

Well, Ann Crump did 1t wath just
one hand, while holding a dog
pIsCUItover har head

QJuite a pioture in itsetf

The Nikon N60O6 is controlled
by a convenient dial and a simple
multi-button kevpad. An LCD
readout clearly shows you what
youte doing. Press any two butions

on the kevpad und the camera
reverts to totally automatic

It forgives you, instantly

With Focus Tracking. the NGOG
can even keep moving subjects,
such as cars or bikes, m focus

lx motor advances the film
Vast and rewinds automiatically

You can choose from twenty
mterchangeable awtolocus Nikkor
lereses. Mearly seven oul of len pros

who use 3153mm use m
Mikkor lenses. !

Jfe |I|l .I-...".'." sl

].r:l '.Jl}h::- '|||||'I_'||_-d':.. IJ'l-i.' dufleried Uiidom
N606 is not o bon S HhTe Gl
It's the camera

e AR el
Fur more ddesf
e YLt dog
designed for people weciuie Mibne
with dogs to walk, jaonsimowsr
kids 1o chase and a job to go 1o

ANd somewnere in between all

L

thatf, pMCtures 1o roike

Well, with the NGX, its not any
harder o use a Nikon. lt's not any
harder to @ke the Kind of piciures
vouve Blways dreamad of mstead
of just plain old pictures.,

After all, the shot shove was made
by an ordinary person usimg an ex-

Nikon

s pinr

tracrdingry Camera.
Could it possihiy

be more besunful®



A stunning
scientific
Journal
from
National
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a professional weather report

when you can have It at your fingertips

| anvtime vou want, The Weather Momitor |

Examine this colorful, visually appealing
purnal from National Geographle and learn
aboui new discovenies in-scientific disciplines
ranging Irom anthropology W zoologs
Research & Explovdation’s readable lormay
mpkes il approprate hor scieniists, eduiors
and informied readers workdwide

Each issoe Includes commentary, opn-
o, and reviews of cument hooks. Only 540
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NATIONAL GEOGRAPHIC MAGAZINE
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ONLY NORELCO SHAVES BELOW THE SKIN
WHILE FLOATING OVER YOUR FACE.

Shaving with a
Norelco' 1s extraordinary,
T'he moment you
start, the razor heads
begin
to {loat.
T}'It'.‘}r'
acjust
on the
outside
O EVETY Floating heads mo
contour s
of your face, while inside
another technological
feat 1s taking place.

Here, Norelco's
patented “Lift and Cut” system is engineered with a precision
lifter in front of the blade that notches into the hair and
lifts it up. Then, after the blade cuts it, the hair shaft can
actually drop below skin level.

The result 1s an incredibly close shave. But you're also
rewarded with exceptional LU!TIIHI { since ,’:'.""

\ he blades

b\ : h‘ don’t even

gl Inm 1 your

ool g F;}-.Ih'l'i{‘ili.‘t‘
S the Norelco.

[nside and out, it lives up to evervthing

you want 1n a razor.

{ )Norelco

We make close comfortable.



i you sae detall this sharp in a blowup this big,
imagine the detail you'll see in your prints.
Thal’s the micrafine grain of Kodak Ektar film.

THE GENIUS IS IN THE DETAILS™




LensCrafters

FeatherWates’
Bring You
Lighter
Weight

For Greater
Comfort

Exclusive FeatherWates®
offer a higher standard of
comiorl in eyewsar because
they are dramatically lighter
than ordinary glasses. And
LensCrafters, Amenca’s
leading one-hour eyewear
store, has the technology to
custom-craft your “light-as-
a-feather”glasses in about
an hour. Experience the
comfort of glasses you will
hardly know you're wearing.

Call 1-800-522-LENS (5367)
for your nearest
LensCrafters,

Lighter Weight,
Greater Comfort
In About An Hour




Just because you have kids doesn't
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On lelevision

Going Underground:
The Lure of Caving

e omedav I hope to discover a
huge cave no one clag has
been in before,” says Leah

Brown (below) of Huntsville, Als-
i"l] miE—al
champton rope clhimber, With brovad
areas of the Uiled States underiam
v “cHve ks — limestone, dolo

mite. marble. and gvpsum —bat only
a Iraction of existing cives explored

11131 :.l.'.lr'--llil 1 caver and

she stands o eond chance of realiz-
ing her dream. Hers and other
greams tgke form in ®* Mysteres

dldds R A

Underground. ™ the first film of
the W93 sepson of Nsatonal
Crepgraphic Television Specinls
[unded by Chevron

Even m ey wildest dreams Dhavi
Aflured, Rick Bridees, and Neil
Backstrom could not have imagined
the megnitude of ther discovery on
wlay 25, 19846, m Carishbad Caverns
Meatiornal Park, New Mexico. Dig
pmg in a S-fool-deep pit, they
uncovered an extraordimuary cave
avstem. More than 1,600 feet doman.
Lechugzuilla s the deepest cuve n
the U, 5. and, with 6l miles mapped
w0 far, the fourth longest [ NMATIONAL
Geoomrarnc, March 1991 )

N»Ow for the hirst iime and, 1o pro
tect the cave's fragle environment
mavie the last, the National Park
Service s allowed a Tilm crew i
document the find

‘Mystenes Undergronnd”™ pives

of this splendid cavern —immense
roomms lpvishily decorated with !;!-'.

tering white gypsum chandeliers 21

feet long: delicately carved calaite
colurtins that e more than 50 fect
froem floor 1o ceiling (above ) halls
[estoomed with "bushes
mite: shimmermsg sapphire pools
I" TEET K8 COWES T |||!|!'I_'|'|'|.I|I_'|

Ol Arsigo-

coves, [rom Irantc rescues ol bormen
visiiors i ghmpses of the behavior

EEEITE PO
i

of foll-time inhabitants, “Mysternes
. BV
nroducer Lionel Fnedberg, “by
the spimt of the CAvVInE COmmiumry
and the infimite vanety of what's
diywT DEEovw .

“Myuteries Underground™ Special on
PSS, November I8, R p.m. ET,



Due To Blown Tires At Midnight,

The Evercady 2-in-1 Flashlight is 1wo lighis in
one. With just one qquick pull, this versatile
Mashlight exrtends intoa o 360" arca lamp. 1t's
powered by four AA Datterics, so it's just the righa
size o keep In a Kitchen drawer, glove box or

backpack. Look for the Evercady'' 2-in-1 Flashlight.

Woe make it Tor a lorl of good reasons.

% EVEREADY

Eveready Lighting Products
When Conditions Are Tough, They Shine., PEY Bammmly fetiary Coompae
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Philips Presents The Imagination Machine

therearea ot of CD p rayers that oeineer great sound it oy One that
transformes your teedeon from somethne vou look at and listen fo into
sometning you actually expenence

s calied the imaginiation Madhine™ It comes from Ph |I e iwertos

techinolog -.'-‘-'."-‘ =wworld's tost UL - Interact

You Can Hold Some 0f The Wurlds
Experiences In The Palm Of Yuur Hand.

A a L) audio player, the Philips iImagination Machine delrers stunhing

T =33 T G LI

And, when the simple connection is made to your television, the
door is opened to the exciting world of entertainment and education.

that compbact discs caoture usic,

ne Srmithsonian Institution

LT YT I I"i "“;. _ﬂ.'.|‘!i'; T e, I':'i ST -:_'- |-:I

offenne KODALLIX Processing
CES, YL Can Credi® ol '. I } AR ly ol ':' AT
[ see and hear CO-Interactve m action, call 1-800-532-6363
rranpe for i demonstration rear vou Just Tve minutes with the In AprAton

I-..I -_|"|-:||-'- .'|"||1 T |:_.II:.I-"|:|-__|_I_-'|':' .ll: |'-'.|;:;" T‘||| _'r i-r.l'_':' I-: = il 1 B "|_"'_""f':_':_'!

Another First From Philips PHILIPS =
&
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Mexican
Free-
talled
Bat

omething besides jumbo

jet= and Piper Cuabs

-.I:]H'l.’l.'!'- Yy O Al |"|.II iTh
rodar i San Antonto, Texas,
each summer: Mexican free
tailed bats. Just one of the
half-ounce creatures with 1ts
wingspan of 12 inches would
ol bt detected. But when 20
million depart nearby Bracken
Cave at dusk, they appear on
raclar and in the sky s living

columns several miles long.

Bracken Cave hosts the
targest known colony of Tadgr-
tda beastliensis, Most are fe-
male. While the range of the
Mexican free-tniled bat ex-
tendds from the United States to
south America and the Carib
bean, mothers and young are
mostly found 1n a dozen huge
mursery colomies in the south
western United States

The night-feeding bats v to
heightsof 10,000 feet or more
and cover thousands of square
mibles. Inejust one night the
Bracken Cave colony con-
sumes up to 250 tons of in-
sects, mcluding crop pests and
mosguitoes, Back in the cave
thev roost, 200 adults to cach
square fool of space, crenting
the ideal temperature for rear-
ing voung. 1he female has an
amivring amlity to identify her
offspring’s cry and scent amid
thousands, according 1o Gary
McCracken af the University
i Tennessee

AL five weeks the pups begin
practice flights in the dark
CAave, i precarious traoning
hase. Vison is no belp here;
the bats use echolpeation—
4 st of sonar syvstem—io

uclge their surroundings,

Many juveniles die during
this arduous time, but survi-
viors soon join the evening
forays for food. In early
H-I il'l.-'-f']'IZJI'II.":' lJ:El." ['lHI.I"ITI.'j' I'I'Iili_'l.'ﬁ‘[l_"f
to Mexico, where females mate
with resident males, then
returns in Muarch or April

Like other cave-dwelling
hats, Mexican free-tajled bats
are extremely vulnerable to
human destruction. Entire col-
onies have been wiped out in
moments by people dynamit-
g or setting fire to the caves.
In 1963 an estimated 30 mil-
lion bats lived in Arizona’s
Eagle Creek Cave. By 1970
some 3,000 remained; gun-
shell casings were found out-
sitde. DXYOOT and other pesticides
al=o take o toll

Many bat caves, including
agle CUreck, desperntely need
help to ensure a comeback {or
the animals. To this end in
1982 Merlhin Tuttle of Austin,
Texas, who wrote aboot bats
in the June 1901 GEOGRAFHIC,
[oinded Bat Conservation
International to promote con-
servation of Chiroptern, the
lrgest order-of mammals after
Rodentia. The group has
gained protection for & number
af important bat sites, inchid-
ing Bracken Cave. Protected
hat colonies are reestablishing
thernselves and populations
are nsing. But for the Mexican
free-tailed bat, says Dr. Tut-
tie, Numan fearand misunder-
stunding remam the number
one threat to survival, 1




“I's a patch. Ask
your dpgtu?urahuum

Available by prescripfion only.
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Earth Almanac

saving Peat Bogs—and
Their Strange Denizens

Do In northeastern Ui 3 11 i
il . e of smell 15 i,
SEfsIVe punk | i Ty

rrose doete ned

hese hardy maoles are amone the
¥ animals that pekismtictd 1o
i pent bops —guaking wetlands
i i1 '.|.I:_'_|'.-r i sl
| NICTE E'.:" e ;..l Cal, O

barmed for enerpy 1n Europe
[NaTHOMAL Cipoararc, March
s T, Stucdies of thees |
e {Crey
with sentiment o presem
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@ THE JENN-AIR RANGE
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MAKES A GREAT LEMON SOUFFLE,

GRILLED MAHI-MAHI, BEEF WELLINGTON

AND FIRST IMPRESSION.
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Farth Almanac

California Smog: Removing a Certain Air

erfume pollutes: says the state of Californin. 5o

oo hundreds of ather commuon housebold prod-

ucts that will soon be governed by new state ann
pollution standards

FPeriumes, L'||||.IJ:"f & i hatr SPIUVS are Amo

ng 27
cateaories of Mems (o be regulnted. They comtain vola-
tile organic compoundy such as alcohols and hvdrocit
bon propetinnts that resct i ar @ fomn smog. The new
stierdurds call for reducing or eliminating those mgredi
enits 10 an ¢ffor 1o reduce air pallution by 6l tons 4
dav. While some manufscturers will switch from acro-
sol cans to pump contimers, others are m a mad scrum-
ble o completely retormulate thedr products, Perfumes
and colopnes marketed o Califormia before 1994 will
e @xempt, howeved

“WYE Te starting to sed simuilnr laws in otler states,”
cave 5. Williamy Becker of the Assoaqiation of Local Adr
Pollution Contral Officials. = Nationwide the largest
SmeE-producing imdusiries have been regulated, bt
there nre still other Sources — like odl-bhised pamis—
thut contribute ssgmificantly to the problem, "

fet curport, bashed it with o
brpom ., and sent 1t m. He
nad expected B common
three-inch-lomg Flomde griss-
nopper called an castern lub-
ber, but was amared 1o find
the penus Europidoacrs

Bird-size Grasshopper
Invades South Florida

loridians are used 1o being

owerran by hirarre aliens—

wilking catfish, Colombian
|euarms, tose toads. MNow another
polental cnvironmental mgntmare
has armved —one of the world's harg
csl grasshoppers, five inches long
with an cighi-and-a-hatf-inch wing-
span. Aand it has a sweet tooth

“We've [ound five so far, i

Browsrd and Dade Counties.”
state entomologtst Harold
Penmark. “Thev're ool
established yet. All

“Stay Clear!™ Alarm
Warns Whales

ew [oundland water-

men, fishing inshore

feyr e, often windd
up with humpboack whales in
thetr mets, [ hat can be tatal 1o

the whales and o disaster o

-|.| 'll %

five were females, but the fishermen. Last vear the
none had eggs ety took
We don't know \ whaut 1300
Bow they e s, causing

arnved, | hey e
nanove 10
Costa Kica
Venezuels,
and Brazl
They have a rivenous
appetite for sugarcane, and
fthaf worres us b
4 important here.”

| 2enmurk savs the first imvade
turned up last February “when a
lacly called in-saving she'd found o
huge grasshopper. We asked her to
Iy eaprurne i, so she herded it ik

Ll M0 SUEAFCA L

ncarly a mulhon dol
Ars i -_|.1r[;-_|!1-.' A Fddord
3T humpbacks were trapped,
md 15 died. But the rest lived
: thanks largely 1o Jomn Lien
\} of Newliundland s Momn-
mnl University, Ho has freed
e thin 65 humpbacks
since (YA

Mooy Llen b5 relimng
alirms thal he attaches o
& codd net 1o fnghten the
A aliirg-
v mum fishing float houses a

CETRCENNnsS AWas

National Geographic, November 1002

[

wmEF

e BN AN Ll L

battery-powered nosemnker th

pounding an anvil. Using sevoral of
the devices on their nets, ane group
of fishermen reporfed fewet colli-
sioms. But the alprms cost ahoot
%150 ehch pxpensive for wide-
spread use. Len hopes maiss
production can reduce that 1o 325
Jokm L. B

CC}
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Yep, I'm going back for my sheepskin. _
This semester I put my butlion on my new credit card. Which one?
Its a Private Issue, And by the way, so are my mid-term grades.

Your credit card should be a Private Issue.

g bt fo B25 N0 Tl metods whess wa ciegrpe Ohe byg Ty Jo gad ph, And dorT frget abowl the pnleresi-e




On Assignment

v W wonted o expenence blind-
ress,” says staff writer
WAL B, Lomg pnbour this

monih s coiver story, 5o he donned

i i'--.':lJ-IIIiIJ arEl entrusted a I"'L'-'-'--‘.::

= ve |.|-_ named Iade o '._'_1.| T

through Times Square (nght ),

Doug Roberts of Secing Eve. Inc

sched the 25minute walk throueh

heart of Manhatian

It wits jlst an approximation, of

e, hut | wanied to pass thai

il P

Covil
focling on (o the readers, and thas
WHS 88 Close as | conld come.

Lurme 26 yours ot the maghring
Mike hoaw always thrown hrmseH
iriley s storees, In Haa Califormis
[(Mctober W72 he diove most aof @
fhdusand o le off-roid race hefore
breaking n axle. Investigating air
craft salety (August 1977), the ex-
Muarine Corps pilot linded o Boeing
fad. In tact, Mike has taken the ¢on
tronls of 38 different kKinds of air-
planes while on assignment

Hut that was not os great a chal
lenge as betne piloted by a 6l-pound
Liabrador retniever. Yoo have (o
MHES o conssous deosion [0 rast
the dog,™ he says, “1t's ke stepping

_. I"l||-:|_-|l n
%0 pkes to rmmerse mself in &

story: He plaved mother hen while

Siaff member PETE

edlne g chwk ( betow ) for hes cngle
| =

Wrticie, "4t was harder than 4

e : = _
looks.” reports Peter. “The chick's

: 1 . n 1
III.. I-'.I IlIl.llll.----.'.l |'!|- :.Hl.l |-||.'_. ik |:||-=-:'

baard mascot.” Peter nelped scien
tists haul equipment through the
wikderness and keep o 24-hour vigl
ver the eggs and hatchlings. The

i
constant demands Y made me feel
[iKe o new parent sgain,” svs Peter
tither of two dows. T and 11

Back in the office Inditana-born
efer resumed s duties a8 an issue

et conrchinaEting the work of

writers and researchers during an
article's final produection stege
So0m atter s rotum Peter, €
sponding to a cry from his seven-
vedr-old, le aped out of bed, tripped
il broke his fooi. He adds. Moy

he it's sufer out in the field
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