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N THIS ERA of international travel, it's no

uncommeon to meet a friend in a remote part

of the world, but this Apnl there was a veny
uncommon encounter, Quite by chance, Dr
Jean-Lows Etienne, skiing alone to the Narth
Pole, encountered the Will Steger team on the
trackless, shiftingice of the Arctic Ocean—alse
hepded for the Pole

If there was ever a vear for this to happen, it

AT THL WORTH FOLE. (ABOYE, LEFT TO RIGHT )z WILL STESRER, BALL SCHNKE

ARN BLRCEGFT, BRENT. 8000, GEOFF CERNBOLL, NiCsaND wipe e,
EEELDOW i FERN-LOLE ETIENNY
was 1986, Hix other par-
Lies announced plans o
get to the Pole but fatled
Another group did get
there. Three U. 5. Navy
submarines surfaced at
the Pole on May b—just
five days after the Steger
party arrived. They
were testing equipment
and signaling U, 5. pres-
ence 1n Archic waters. The >teger group and
Etienne were testing themselves.
Thousands of passengers now cross over the
Pole everv month on airliners, and untold num-
bers of Soviet and American sailors pass under
Lhe ice every vear. But to reach the Pole on your
own iz still the ternble test of human will, intel-
ligence, and physical condition that it was
when Peary, Cook, Nansen, Amundsen, and
others were vving to be the first to reach i
We're proud that both parties carried the
Geographic flag, as others have done before.
And our special congratulations go to Ann
Bancroft, the first woman ever to walk to the

North Pole i, & é’ﬁugf%
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North to
the Pole 2589

Five men and a woman
recch the topofthe earth in
the first successful dogsled
expedition without resup-
ply since Peary's in 1909
Co-leader WAll Stoger tells
of thelr fres, with photo-
griaphs by the author and
fim Brandenbury,

Skiing Alone

i i
to the Pole 318
Frrench doctor JTeon- Lotis
Etienne makes a solo dash
Crass T.I'IE' 'Lﬁ'fll.' L

The Intimate
Sense of Smell 324

More than our eves or ears, our nose stirs our
deepest memories, reports Bovid Gibbons,
Photographs by Louie Psihovos. Participate
in o spevial Smell Survey to help scientists
tearn more about this rmoyvstenons sense.

Remnants: The Last

Jews of Poland 362
The few survivors of a community that to-
taled three ond a half million before World
War Al tell their stories to Polish journalist
Muafgorzata viezabitowska and her hus
band, photographer Tomasz Tomaszewski

Meteorites
Invaders From Space 390
Muost shooting stars of the night sky burn up
befure impact, but a few strike earth with cat-
aclysmic resulis. Kenneth F. Weaver and Jon
athan Biorr document what can happen

COVER: Ice encrusts dogsled explorer Brent
Boddy on his-way to the North Pole. Photo-
graph by Jim Brandenburg.






North
' tothe
Pole

Five men and a woman
make Arctic history

aught in the massive grip of Arctic ice,
members of the Steger International
Polar Expedition strain to haul a dogsled
over a fissure, part of their unending
struggle with the frozen Arctic Ocean to reach
the top of the world. By this date, April 20, 1986,
their 44th day on the ice, they
have covered 300 miles from
their jumping-off point on
Ellesmere Island in Canada’s
high Arctic. Expedition co-
leader Paul Schurke (right)
uses a sextant to check
progress. Eleven davs later
they reached their goal. Not
since Robert E. Peary in 1909 had a party attained
the North Pole by dogsled without resupply.

By WILL STEGER

Photographs by the author
and JIM BRANDENBURG
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4 Off and running at minus 68°F, the expedition
departs from northern Ellesmere Island on March
8 (overleaf). Bevond one of the five sleds looms
a ghostly vapor trail created in the turbulent
wake of the dogs’ perspiration and breath,
trapped by an inversion between cold air from
the mountains and the even colder ground.

Improvising a ferry, the team uses a small ice
floe to cross a lead of open water (above)
north of latitude 87" amid warming weather,
Peary sometimes crossed leads by using the
same technigue (right). He dreaded such
sudden breaks as a “nightmare. . .. the
unknown quantity of the polar equation.”






5 PAUL said later, it waslike an earth-
quake at sea. With the sound of a
mighty rushing wind, the ice
uround us suddenly began to

heave and buckle under
titanic force. Sections of ice the size of city
blocks smashed and ground together, form-
ing pressure ridges like miant hedgerows
over the Arctic Ocean's frozen surface.

Somehow our leam—seven men, one
woman, five sleds, and 49 dogs—dodged
and serambled through the maelstrom until
it gradually subsided. In the silence that fol-
lowed, our woman team member, Ann Ban-
croft, remarked grimby: “1'd say that ocean
was very much alive.™

The date was March 16, 1986, our ninth
dav on the ice. We were bound from Cana-
da's Ellesmere Island for the North Pole, a
straight-line distance of 478 miles (map,
facing page). In those nine days we had
chopped, scraped, and hauled our way 20
miiesinto theice, toa point known as the ice-
shear zone, Here a stretch of relatively sta-
ble coastbound ice meets ice constantly
driven by powerful forces of wind and cur-
rent. The result is an area often beset by
open leads, some of them mile-wide gaps of
fog-shrouded black ocean. In 1906 one such
lead barred the way of explorer Robert E.
Pearv for several critical davs, a major fac-
tor in turning him back and delayving his at-
tainment of the Pole for another three vears.

After first threatening us, the shear
zone actually helped us on our way. The
morning after the icequake the area directly
ahead proved to be a recently frozen lead, a
strip of smooth glare ice running due north
as far as the eve could see. " Look at that gor-
geousskating nnk!"” exclaimed Brent Boddy
(cover photograph), " At this rate we'll be at
the Pole in a week "

Of course Brent knew better, as did the
rest of us, After 12 milesthe lead petered out,
and 1t was back to chopping and hauling
our way painfully through the jumbled ice,
Using lumberjack peaveys as levers, we
pried the sleds forward foot by foot, urging
the dogs—"Hut! Hut!" Pry, push, grunt,
curse, and repeat the cvcle hundreds of
times a day. It was hard going, but none of
us expected less; together we combined more
than half a century of Arctic experience.

296

At 41 | was the semor member and co-
leader of the expedition. For more than hal{
my life I have taught wintér camping skille
in myv native Minnesota and have logged
more than 20,000 miles of travel in the far
north, mostly with dog teams | have raised
and trained myself.

My partner, Paul Schurke, a 30-vear-old
wilderness instructor, was my co-leader and
joint organizer of the expedition, the plan-
ning of which had occupied us for three
venrs, Paul and T direct the Lynx Track
Winter Skills School at Ely, Minnesota.

No expedition 1= stronger than its indi-
vidual members, and Paul and I had chosen
the very best: Brent Boddy, 31, a veteran
dog driver and trail outfitter from Canada’s
Arctic settlement of Frobisher Bay; Canadi-
an cross-country skiing medalist Richard
Weber, 26; Alaskan dog drver and carpen-
ter Hob Mantell, 31; and Arctic wildhie spe-
cialist Geoff Carroll, 35, also from Alaska
The two remaining members were our lone
woman, Ann Bancroft, 30, a schoolteacher
and crack mountaineer from Minnésota,
and Bob McKerrow, 37, an Antarctic expert
from New Zealand.

Despite our training and experience, that
first week on the ice was a painful introduc-
tion to polar travel. Temperatures of minus
70°F present a constant danger of frosthite,
and the slightest wind can cause eyelids to
freeze shut. One quickly learns that no part
of the body functions separately from the
rest. Wearing i face mask, for example, con-
serves overall body hent and thus protects
the hands for longer periods of exposure. At
such temperatures pain accompanies nearly
eviry task, and the tendency is alwavs
toward haste. To understand patience, one
must lash sleds at 70 below.

n order to reach the Pole without re-
supply en route, we had to load each
of our live wooden sleds at the start
with 1,350 pounds of food and equip-
ment. Clearly such loads could not

be manhandled over the ice, and tor the first

three weeks we relaved back and forth with
partial loads.

As a result we traveled three miles for ev-
ery mile gained. Bob McKerrow calculated

that our trail through the ice combined a

National Geographic, September 986
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total of 636 mukluk and paw prints foreach |9 &0 m
step forward.
F.ach day our eight team members and 4%

sled dogs consumed 126 pounds of fuel and North Pole

tood. 1be former consisted of white gas for May 11 ) MAY

A Y : . | . : Efianne Slogt pu Ty
our stoves, the iatter included high-energy bl (POl il
nut bars, cheese, butter, catmeal, noodles, Pole

and that staple ol polar travelers, pemma
can—a mixture of dred beef and lard

For vanetly each member of the team was ?
allowed to bring a small amount of 4 favor “
ite treat. 1 chose frozén lemon juice for a
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“We were exhausted every day," savs i 3 ‘j (CANADA]
Schurke (abawve), co-leader with Will L
Steger of the team. After three years of s
planning, the explorers set out during the &
"‘window" between March. when the sun .ii; -
first shings within the Arctic Circle. and 5 . .
My, when o perilous thaw begins. Thin - SEACE LIMIT
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mushed o thousand punishing miles

about double the straight-line distance

succeeding after nearly two months, On

April 8 they encountered French explorer

Jean-Louis Btienne (map, route shown in

. Mett
green) on s solo journey (page J18). ,;f
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morming drink and dried =enl meat. It was a
mistake. Late m the trek my sweet tooth got
the better of me. and 1 offered to swap for
some of the delicacies others had brought
Ann's brown sugar, for example, or Rich-
ard's hard candy. No one seemed interested
in dried seal meat, however

The farther north we trave lghter
our loads became and the less our need for
big sleds. We simply trimmed the sleds
down bit by bit (page 308) and fed the wood
inta a small stove we haid brought for heat-
ing. It was s0 cold that those of us who kent
duily journals would warm our notebooks,
pens, and pencils directly over the stove be-
fore making an entrv. Soon after the ice
quike | made the following one

ed, the

PXAY LR IMARCH ES—1 fie Avrciic My iw
uncanny way of leaching vou, forcing you,

Lo lave it the moment, Eariyin the brip o

WD W FRAN[IEHE

Arriving first-class, 49 dogs, gear, and
tear members, ncliding Bob McKerrou
(above ), were relaved by chartered aircrafft
from Eurelt, Northwest Territories, to

the Ellgsmere Island starting point. After
urtloading, the planes depart (focing
page). leaving the explorers on thetr own
i dim twilight and bitter cold

moods stoune wildivwith each change e
condiftons, Forhowrs we'd fight ourway
throwgh a helltsh chaos of huge rubbie,
sreddenly breaking free onda a pan Lial
seemed endiess. Despairwouid flash le
exhilaralion, " Finally the worst 15 behindg
us,"we'd gasp. An howror two lateriwe'd
Another sinmp,
Anotherheavy dose of doubt aboul our
prospecls.
as muoh preciows enerey fighting doubt

s we did fighting pressure ridges, Bul

o i the second week weve learned Lo
stop groping for some elusive haghway of
smiooth travelto the Pole and settle in for the
lone, hard prind novilward

vlriiee another nLoLe

We found ourselves expending

One of my chief concerns was what driv-
ers know as dog burnout. If we taxed our
Ave téeams too heavily, exhausting their
strength and spirit, we would have to lay
over one or more days to allow the dogs Lo re
charge, With limited food and fuel, the one
thing we could not afford was extra davs

Each time we cut off a section of one of the
sleds, it was a special occasion. On these
“party davs,. ns we called them, we would
hask in the added heat of our wood stove, the
pungent aroma of smoke recalling autumn
davs gt home. At such times we were grate-
ful for small comforts, and though we could
never dry our perspirgtion-soaked clothes
completely, we drove out enough mosture
to boost our morale,

Chur confidence grew in direct proportion
to Lthe miles, and we became a team of in-
stinctive problem solvers. When Lhe abra-
stve “corn’ snow and rubble ice ware holes
in our moose-hide mukluks, we cut patches
from our sied covers and stitched them in
place with dental floss:

One thing we could not do: Walk on wa-
ter. Upen leads appeared, and when they
croz=ed our path, thev were an obstacle to
reckon with. The boats we had brought for
such octasions had broken 1o the extreme
cold, but the same cold proved our ally,
freezing the leads sufficiently in a matter of
hours Lor s Lo cross over with the sleds.

Unhke freshwater ice. which is rigid. sea

A book by Will Steger and Paul Schurke on the
North Pole expedition will be published next
spring by Random House

Yaltranal Creographic, Seprember 1956




lce takes Lhe form of a resilient, rubbervskin  getting under way again. We were four t
that will support a loaded sled on a thickness  tent—close quarters, as my journal réveals
of &k hittle &85 two or three inches. Crossing a

-

DAY 20 [ MARCH 27 —insidd Eeamiing

newly frozen lead 1= like traveling over a . ; ;
e -'.'rl,‘_'- L MR e .".'I': GO '..'_'. g e rim or

huge water bed, with the ice directly under-

the stove box. A two-galion pot of meiting
neath sageineg but not breakine and occa : : . !
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[uring the last few weeks of our trek
when the temperature reachéd a relativeh
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puivertaed meat and fal mixed wilh Lh
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= Ve talk little—the roarofthe [stove] pas
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detours in search of ice bridges
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battling the e and the re
mainder making camp, feed-

ITE 'III' HOES. NAVIRE QINNEr,

Fight sdaees: some men 5ew, some wrile,

rote drernk tea and wwhndaen
sleeping, breakiasting, breging camp, Such ntimacy was hardest on Ann,
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The horizon vanishes in a whiteout caused
by o low gvercast, so tents go up and dogs
hed down (above). Both fast Arctic
huskies, trained by Steger and Bob Mantell,
ang Canadian Eskime dogs, valued for
their endurance, were wsed 1o haul gear.
Sleger savs, "I ws (ke an ice cave in
the tents, " where Kichard Weber thaws o
meal of noodies and pemmicarn, or dried
medtt mixved with fut (left), The fut-laden
7 O -calorme dady diet pronided slow-

release energy. The team wore specially
designed polar suits insulated with newly
developed man-made fibers. They also
slept in them, to cut down sleeping bag
weight and as a survival aid in case o
lead suddenly opened under a tent

National Geographic, September 19586




While several men favored beards;
style had nothing to do with Steger’s
clean-shaven look (right)—he wanted ro
keep his whiskers from freezing to his
fiace mask. The cold was murder on
hatteries for equipment. Dog tired and
worried gbout oversieeping, the explorers
Rispt trave! olorm clocks woarm by
wearing them under therr hots at night.

atrict ground rules governed contact
with the outsude world, By radio and

sutellite siynals they apprised supporters
of thetr sttation ond position but
recetved no information in return
Atrcraft picked up two injured meémbers,
as well as surplus dogs and equipment,
but delivered nothing.

MNearth ro thie Pole




though she never complained. [ lateér found

that she had mode & ssmilgr journal entry

Nerw i s veally elawstrophobic! Tough to
move the arms, Mittens enstde my polar
suil to dry, | now musi ook ke o mummy,
Cevtainly feel like on

By the end of the third WEre
about 830 miles from Ellesmere Island, with
some 400 to go. 1'he vital guestion of where
we were from to day fell on Paul
schurke, our expedition navigator. In line
with our rule of no outside navigational aid,
Paul retied on sextant and chronometer to
plot our position at fegular immtervals

Though we carmed a small transmitter
whaose signal could be picked up and pin-
pranted by irtes, we wene
never told of the (hur occasional

Witk We

rday
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Sthredded by rough ice, Geoff Carroll's

moose-hide mukluks (abowe), like nearly
patched with heavy
rnylon sewn o with dentol floss, Her
wind pants froz Ann Bancroft
(facing page) races to change clothes

after plunging waist deep through the
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ice. [n two days she felt warm again

radio contact with colleague Jim Gasperin
it base camp in Resolute farto the south was
strictly one way: We would tell Jim how we
were doing, and he would relay the news to
friends and family, but in return we received
neither posibion fixes, weather forecasts,
SER-1CE FEpOrts, not ng else that would
benefit our progress

In short, we were determined to reach the
Pole by manual navigation alone and by the
power and perseverance of ourselves and
our sled dog

he dogs were an exceplion to our
rule against outside aid. As we
moved northward and our loads
hehtened, we would cut back a
sled and eventually eliminate it,
and thus '.hu. re was noneed for the dogs that
pulled 1t, In the early davs of polar explora-
ton excess dogs were usually kKilled and fed
t the other dogs, or even caten by the ex-
plorers themselves

Such treatment was out of the guestion for
our dogs, amd we had planned two nirlifts
along our route by ski plane to remove ani-
mals we no longer needed. The first airlift
ook place on Day 26 (April-2), when we
were roughly

hundred miles out from
Ellesmere Island.

1o our sorrow the same flight evacuated
Bob McRkerrow, FET COMN-
while Bob was

tinue. Sixteen davs earlier,
crossing a pressure ridge, s sled had sud-
denly careered into him, mmjuring several

ribs. We all hoped Bob would mend, but the
pain worsened day by day, and he bégan
spitting up phlegm in a way that suggested
internal injuries
The night before the airlift was sched-
uled, Bob =at up for hours, wresthing with a
dectsion that only he could make. By morn-
ing he had made i vedrs; ' he told us,
"I've wanted to be the Arst New Lealander
it the Pole. But I've got o woanderful family
ack home o think of. 1 know I'll still feel
fulfilled if 1 leavevou now, and I may be alot
lie in the long run.”

“Far

[t was a tearful good-bve all around us
Haob plane with seven weary
dogs. There was a gquick thumbs-up from
i the window and then he
Wil

EE
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There were good days, and days like this—sheer torture, as Mantell's sled
iniches over pressure ridges and rubble fce créated by grinding floes. Thus they

National Geographic, September [955




hattled the first 100 miles, hauling lightened sleds through obstacles, off-loading.

bocktracking for the remaining gear, and fighting the same ice (o move forword

Aeartle o the Pali







the ice, the total minutes of
daily sanlight grew rapidly
Three days before Bob's de
parture, Richard Weber and |
shared a memorable expenence, and 1 late:

recorded i

gring our frst three weeks on PR e

DAY 23 (MARCH 30)-—While Kichard and |
relurned from Ve LY -._.r| pad forward (o
pHY camp, we winessed an ama .:.l:_[;
phenomenon. Forihree hours, :'Ir'.f;.-r el
10:30 . m, and 1:30a.m., Lhe sun’s orb, haif
ey Lie hovrzon, itaif above, vode across
tie northernrim af the pack ice. 45w

LR F :.I_ 4 AE AT |-'.'.'rJI|'."'|".']I wWRen tAe sun i ':'u'l'.'n!I
sed. [t neverdid, This marged the beginning
aof five and a half months of continwous
rarclaght al this latitude, which we estimals

IIII r :\.lll

[t was amoving sight, one we shared with
great Archic explorers of the past such as
Mansen and Peary, as well as more recent
W) FLa lili.u_- mv friend, the late Naomi Ulemura.
They had made great sucrifices and had
wendrawn forever naorth by the polar spirit

which I noted was now Urging uson

[t eoas this sPuril Phal revrved my Er¥ed
AR :'l.' £ .I' |'.'.I FLFET ll.'l"l i EF ;"' !I-|'.'| .'.' &5 ..'|r|'||II
e e enevEy and freshmess al nol ongy
enabled me lowalk efortlessly. but also e

e M Tl .l'l'.'.'|_|:._l_'.'_'|_l it | |'.'.-' l|'.'|l,;.i," 4L j-:'ll|

new clarity. . . . Mydogs pulled the load on
.Iiulull"ull'!." i ..II|I|I .llulllull:l ¥, '|E:.|E|..|'I-.:_-|' I|||': r

rigdee. Aswe crested each, MY ¢VEeS MR i
fhe sn—iia -f_f underan winter, raif above i

summer, | knew then that we had crossed

the barrier of Fl 'I-'u"l..,'"u-" i .’."I.'l.'l'l'l"".'r'.'r"'l'

LS Vo Tedld l'.'i'll!. LhES prErL Ll |:.I II.'.."l'.' ECMFRY

between Gayand nignt,; cold and warmih. s A1

If we had cros=ed a major barrier, there
s ahead. most of them all too fa-
miliar. The severe cold rem -'|l|--.--|-.--in.:'
ally .lllll"II'J.l.["Ir.l biv stor s, the lead Nylh

wrere Of

Préssure rdges continued to ||..'| rue us, and Trail's end camée .|_1.|_|:r']I|,l when an aircraf
At times our progress was agomzingly slow., picked up Bab Mantell, swabbing

in addition to Paul's chronometer and frostbitten feet (facing page); severe cold
sextant we had two naturil aids to naviga hard penetrated his sealshin muklnks
tHon, If we set our watches at the local time of 'IL'I""”" Land Steger, who earlier shared

= 1 - - P T | — - 1 Py, RS -
W} '."I! £ r|' MOFCAETT LSTes. ETUTNC

the meridian we were following, then our

iadows would point directly north at noon
-1r.r| due =outh at midnight. The second aid
was provided by the winds, which blew

i an emotronagl farewell fabovel. Bob
MeKkerrow (top) was also evacuated

. | o . . : : =Ly 2
LR T | ||1'.' il CIImEErI e S5esl

"-,Irlr,'.l_l Foy 1Re l|“._.|',_ sl



predominantly out of the southwest. In
some places the winds created sastrugi, or
long wavelike ridges of hard snow, that ran
northeast and thus gave us an additional ref-
erence for true north

Such wvisual aids, however, could be
wiped out in seconds by fog, low overcast, or
blowing snow. These whiteouts obliterated
all visual clues of depth, height, and dis-
tanee and made us feel as though we were
suspeénded in skim milk

The maxim of polar travel when whate-
outs develop is to make camp and sleep until
visibility retorns. Late i our journey we
tested that maxim and lost. When we were
only 30 miles from the Pole, heavy cloud
cover and light fogenveloped us. By then we
were hell-bent to reach our poal, and we
traveled blindly on, trving to navigate by
means of the wind, which kept shifting, andl
sastrugt we could barely see

Six hours later when the sun blinked
through theclouds, Paul saw our dogs " shad-
owsand knew instantly that they were in the
wrong place—we were traveling more west

1=

o s o el A AL B
T g e - ik

than north. We followed the maxim then,
made camp, and slept. Paul’s later position
fix confirmed we had been off course

n Day 32 awild comncidence took
place—we ran into the French
polar explorer Jean-Louis
Etenne (page 318). We had
left at different times from dif-
ferent jumping-off points, and our routes
were not coordinated. Yet in the hundreds
of thousands of square miles of trackless po-
lar wastes we nonetheless crossed paths |
noted it in my journal:

DAY 32 (APRIL S —Richard was scouling as
uspal and rantnto sk bracksihat | fignred
were bwo davys odd, Tneve s ondy one pevson
an ihe polarsea, and that 15 Jean-Lotis,
fraveling solo bo the Norih Pole by skis,
pudiing a sled. We lost Lhe tratlvapediv—ihe
storm fieve had dond a good job covering il
wp, and ifwas heading over lerrain oo
difficalt for our dogs Laterinthe

gay. [ heard something. Mydogs made a
. yeprember VY86

Mool Crengraphii
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lumge af forty-five degrees lothe vight, and [
catught a dark figure stmullaneously. ftwas
the Fremchman, He was camped on bhe
other side ofa pressure vidge. Heard our
.:'i'-l'l,'_:_-i and went oul Lo 1rye slrgale

On April 10 Jean-Louis pushed on ahead
of us, traveling far lighter thanks to regalar
resupply by air. Nevertheless, our route and
longer hours of travel got us to the Pole ten
days ahead of him, but we were delighted
that he. too. succeeded

On Day 35 we had the final dog pickup,
airlifting out 21 animals and keeping 21 oth-
ers in three teams of seven each. The sled
loads were now down to 700 pounds each,
we had come only 170 miles, and we had
nearly twice that distance still to go. We
faced o real crisis, and my journal retlects
Lhe arpument that ensued over it

DAY 35 (APRIL11)—Paul and { feelthe
handwriting 15 on the wall. We are nol going
to get seven people to the Fole The only
WY 15 the way Peary did ti—ihe
mountain-clomoing, pyramidal appreach,
pradundly cutting back on the team's 5ize,
amd thus pavipad, toensure that al leasia
few members veach the top

Brent, Ueoff, and Bob shave these
Annand Richard cling
desperately to the hope that we can still get
all pfus therve, disvegarding the dismai-
rations arithmelic that we ave faced with

feelings

In the end we compromised, jettisoning
some 300 pounds of precious eqguipiment, 1n-
cluding two sleeping bags. We zipped four
single bags into two doubles and slept three
people in each, a situation that was toyield a
memorable passage in Ann’s journal

Our2nd nite sleepinpg 2 in2 bags. I slepl o
Little better, Pauland Brent on etlther side
snoving and making all kinds of noses.

Last wite [ slept on Brent's sude almost
entivelv. He sard we held hands. Nowonder
I had such good dreams!

High hopes against harsh realities, and
then suddenly another loss, as | recorded

DAY 39 (APRIL 15}—1 omight Bob Mantell,
wio ravelvacknowledges pain, madeq
learfiel announcement. His feel are badly
frozen, every step s el for him, and fie feels
Mis disability may hold s back Fle iy

MNoeth fo fhie Poli

Tipping the balance, Richard Weber saves
waight by shortening o sled (facing page!;
s woiodd burns ina stowve to dry clothing tn
a tent. By latitude 84" 30" enough food hod
bBeen eqten that full-length sleds were
urrecessary. Nonessertigl tbems were lafer
abandoned, including sleeping bags (below)
that weighed 50 pounds each, mainly from
accumulated frozen perspiration

adout astough as aman can be. To hear im
moaning as e cratwls into his sleeping bag at
night sy to kmow of real suffering.

There was nothing to do but airlift Bab
cuit. To me the loss was even more wrench-
ing than that of Bob McRerrow, fortheong
inal idea of the North Pole expedition had
occurred to Bob Mantell and me i 1952,
when the two of us were holed up and wait-
ing out a blizzard during a dog-sledding
journey across Canadian barrens

The irony was that on the previous day we
had made decent time—we were pow at 86°
north, roughly halfway to the Pole. But on
Day 40, which was April 16, the plane land-
¢ in the ice and Bob left us. Now we were
six, with 21 dogs, and barely enough food to
reach the Pole

Mx days earher my dogs had contributed
to the problem by slaging 4n early morning
burglary. While we slept, my lead dog,
Chester, had chewed through the team's re-
stratning rope, and half the animals got into
the pemmican stored on the back of the sled
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We lost 20 precious pounds of food, but it

ould have been worse, 1f1t had been Geoff ™
ravening bunch, they would have eaten ev-
ervthing. A few weeks before when they had
gotten into an equipmeént pack, they tried to
eat the stock off the expedition nfle.

After the slump when Bob left us, our for-
tunes took a turn for the better. T'rail con-
ditions continued to improve, and with the
cradually lightening loads the dogs were
pulling steadily for 8 to 12 hours with no sign

of burnout. At the same time we hit a few of

what we fondly called our “wild cards”™
firmly frozen northbound leads that cost us
and the dogs little efiort to travel along. On
one such lead we made 8 memorabie 15
miles in less than three hours

Az the sun inched steadily higher, the
[EMperalure rose Ww ith it, and the thermaom
eter now hovered around minus 20°F. The
cold was losing its stabilizing grip on the 1ce,
and we degan Lo encounter more and more
fractures. Fortunately most were still nar-
row and could be eastly bnideged by the sleds,
hut the number and width of the leads were
growing. The challenge we now faced was
more ong of speed than of wetght We were
desperate to reach the Pole before the spring
thaw. It had already dumped Ann in the wa

ter a week earlier, on Diay 38, as | had noted

_1 lI.I .'lr.'ll_ :I II |'|I: I.|I |II_. '_|I I_lII III_II|I-|'|I.I|I II L 5= i '.II| ll.l.' |I.I.I rllllll I.II
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an aciive craci,

thal was siowly opening. Haolla »mie to




he right stuff: After slipping

¥ a9 : i |
(RID Q@ narrow &0, i Ll E

prepares o scramole oul
(helow), Bred for hardship and
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ch cormmon mishoaps. But hid
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with a harpoon, Brént Boded)
(right) tests a recently refrozen
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the we st e Totindd i I|"|.'."|'.'.' dpidtisre Hiee Lo

narrowed enolgh so thal we could imp
aerosy. Amn blaged tratl, postlioning hevselfl
an Lhe P ot the lead Lo muke the 1 Fig f

Unifemowingly she had stepped out onto o

hangine cornice of snow, It gave wayas she

i gan fo pemp S II"|I.'|' nerd into the biack

il
PR LR EETT

Through quick action Ann saved hersel
from gomg under by throwing hfr arms
wide and catchme the edee of the [ead
:":II!rI-.'I'Ill'.'L ;l'.l' '.'|.r:u'_'_||'l'2 D l BIALER :'|||_' o
soaked to the walst, her outler pants already
trozen stiff as stovepipes

It was no time for ceremony; Ann gquickly
things and donmned
Irv clothes grabbed by Paul from his sled
suffered no permanent
ater it was two full

stripped off her wet

Fortunately she

injury. but she told s

(lavs |.'|'|l_|.'|' il |_-|-|:__:| 1o fieel Warm Again

Un this occaston, &5 on all others, we
treated Ann ke anv male member of the
team. and she would not have it otherwise

L prospect ol

E”ll' [ _'-|||I ||._|.|| I-””:‘i-Jll_'l-l._-‘
|_|_-||-!;_r .:t'll tirst woInan in |'I'|:‘_Il|_"_'. ki 1-1-'..!..5::. -
the Pole and had written in her journal that

the thought failed to impress hes

DAY 29 (APRIL 5)—{ truiy nevertiiing of
e e s |'.‘r'__.','|'-|' femaie tothe Pole. 'm
basically 5o busy tryeng to gef theve

Iill |.|'|' 't Ir||'l-"_|:r [ LT

enoid representalive

: i T [y s i
A worry abont Deing q

|!I-||l.|i i Ll |,'i||I i :I' |

Siends dorwen tn oty o

Cin another occasion, when Ann's perior
fell slightly short of her incredible
demands on hersell. she wrote a ine in her

kLTI

journal that each of us echoed silently many




bmes on the trek: J vide my lears Delring a
fuce maosk and a cold day

ow at last we were on adash for
the Pole. OUOn LDay 50 we made
the best mileage of the trip—38
miles in 18 hours. We were at
BR® 45" north, less than 100
mites from the Pole. Despite long dayvs of
travel the dogs' spirits held, and I recorded
my pride in them

My veterans mnow sometiing 1sup.
Aave been ina numberof situalions where
food 15 short and have prushed it; they know
theve s vest and food after the long march,
and they have figured it out now. Some of

I e

the i.llr'k_,.'- also hnot ERiat SR Hﬂr rIrLJ:,,’._."H'?.:fI
rusts ol and we star feed ing them our foed,

the end 15 near. Lasi nightl [ unharnessed

Chesterand hetfell asleep in my arma

Iv. three davs later. everv-

Then,
thing seemed to come apart

L'J AY SO {APRIL2S—Fanic meariy siruck

paay. Hovr HE NOW enie veed ourlast de e
:!_-':u'u'.'n'.’.'n:r.lll
Mgnning el preparing

IR, J.lJ_:'I| dreams. vears of

."r:| Lid ."r'.".'-: il
sexfiani

TR
vl il

IncreasIngly om fie geouracy of Lhe
and the chronontelerand (e s
which they arve wsed. Afterwe traveled 18
frours strarght in otir dash to the Pole, Poul
announcedwith quivering voice that the

vast o sun shots conflicted badly anag thus
fie did nol brusi Lthe posilion fix | -".'.','.’ resulted
on the charts. While he frantically inspected
the [sextant), searching for seme flaw that
couid accound for the error,
collapsed in exhaustion and desperation,
knowing we sweve helpless to asyisi

LHE res) o s

There followed what all of us to this day

r|;-_'-:,_|_r|J das & MIRGE IIHI'l_iL::L'

Howrs of vestiess sieep went by while
Pasi, in the otherient, dissected porviions
|.:,I".’ fte instrument with fis Swis MY
Suddenly a glint af light veflected off
a speck af frast, On closer examinalron Paul

found thal the frost formed by condensalion

l!.' i :'-Il::_.

onalinyadyustment scrvew hod wedged a
delicate mirvor oul of altenment. He
correcied Lhe ervor and, siwept by euphoria,
Look a sevies of shols Lhal ,|'J.g.'.r- o ws backon

e k—zsome 30miles from Lhe Pole.

Aller weathenng such crises, | felt & re-

newed kinship with my teammates and the

overwhelming power of the human heart

f thnk about those who died 1i lonelines;
inthe polarreaches, Alone, des
exfiausted, stavtang. I need lo be among
sparkiing red human hearis, The warnth of
fis beanliful as

Chilowpine hieght inthe atr by

aiale,

il Iy TN r'.'l;l I YATE.
Lite polar st 1

“Like dominoes back-to-back,” savs
Steger, right, napping with Kichard
Webdr and Geol Carroll in two jolned

"l.'||_|| I||.l"||.'r| eSS W
| | rllll L '..r-.ll I”l”'ll

leeping baps frozen
{

= - _ =
sleeping baes i1

miatcatory here
they Mad casr off

ek 'i"r- Sidisg Firm r.'1.--.' viserd o sled for

wiirid] shelter rather than prich a fes
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Suddenly, the Pole: Jubilant  known they were close but

and relieved explorers await nevertheless were preparing to
transport from their obfective  move out when Schurke took a
on May 3 fabove). An sun shot with the sextant. A
apprimiching aircraft’s celebratory “bear scare”
navigation system (right) firecracker accompanied his
shows thedr lotitide—89" 59° onnouncement: "We don't have
north—and longitude. tn travel today, We're here!™

The previous day they had ~ They signaled a satellite that

National Geographic, September 986
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Lhe wind, shommering againsi the low,
wellow, elernal sunwhich neversels, as
beauiiful as my survoundings are, Lhe
ieewtan Heart 15 stell the howme of warmwith,
and the most beautifil of God's ¢veations

ar the past 534 days we had been
traveling over a surfice In con-
stant motion toward an invisihle
goal. But by the morning of Day
55—Mav 1—we were within 20
miles of the Pole, and we could no longer
hide our elation. We [rolicked along like
kids on parade. 'he dogs caught our spint
and pulled the nearly empty sleds along at a
fast clip. Pressure ndges became our play-
erounds. We s through
them with as much hr.n ado as we could
muster, while an imaginary panel of judges
scored our performance |..x Ery miark wasan
E: for Excellence

Near midnight ane of Paul's
s within ten miles of the Pole
of our objective in the Arctic’s vast reaches
Even =0, we traveled on for several hours
and stopped to sleep by the sleds, planmng
Lo check our position in the morning

At 9:00 a.m. on Day 56, Paul got up to
take asunshot. Weawaited word on how far
we had still to go. But Brent, who was out-
sicte, got the word from Paul first. The next
thing we heard was explosion—Brent
had setoff a ™ "a small charpe to
frighten away polar bears, in celebration

We were Top of the Waorld!

Content with the victory but too exhaust-
I'I| Leh 1 L"]I_'II".HJ_'_
gréatest luxury of all
bags and went back to sleep
The next dav—Day 57— |im Gasperini
conlirmed by radio that we indeed
reached the Pole. Three sk L-'-Ili] ped Twin
Ctters left Besolute for the | 1-hour flight to
pick us up. Within aday fourof us were back
in Minneapolis, enjoying a hero's welcome

elebration left us feeling honored,

overwhelmed little 1'..Jl.l|._'f
had our expedition caught the imagination
of so man FII:'I.'P':!I]I! It was neither the firsl
M 1ha- longest polar journey. nor would it,
. be the last

-"n we looked over newspapers for the
time since mid-January that we had been

[ixes placed
realization

|||_‘,;J I S L.
it Lhe

W |,I-!':II,|.'I_:‘. .-||r-|?|1. == 10 ||||_'

WE CNAW i.‘L'iJ IRLCY OuLr

ani CUTHOUS

II||II|'llllll Ill" .rull'lr |';I"'|II

out of touch, we bepan to gel 4 clue: The
worid b ‘n stunned by disasters—par
ticularly the [ the Chalenger shuttle
and the So 1.'|-| nuclear accident at Cherno-
bivl, We rea
logical wizardry had been .ur_‘lh shaken

Hv contrast. we six had pushed long and
hard to meetoor goal through sheer determi-
nation and the collective will of our dogs and

||:--\. ||.

lized that man's faith in techno-

us together. For many peaple our journey
symbolized a reaffirmation of that will-—the
power of the human spint

Just before we reached the Pole, we had
pul down our thoughts ina bhrief declarntion
that Ann had read .ﬂnu-*i the mormng the
pickup planes . It =aid in part

YA we. sty adveniurers from differend
weorld, stamd wherve Lise [tnes
of all coantries meot, we be-
.-.-_II'J.- Fhd

Eoidey €an (e med

Arriy I"I'

parts of the
af lonpitude
deve bRis journey stands for hop
oliiey seemngly tmpossthie
by pé np ¢ eVETYIWhere

aps that savs it all []
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ILE AFTER frozen
mile | struggle
against the cold,
the polar seu,

and terrible fatigue. For 39
days | have skied toward the
Morth Pole, towing my small
sted. At rare intervals n ski-
equipped atrcraft has landed
on the ice to resupply me,
events that enabled
photographer Jim Brandenburg
o take this picture (above)
Omn this dav—April 16,
1986—1 reach 86 10" north

(map, pagee 2971, My starting
point en Canada’s Ward Hunt
Island lies some 200 miles
behtnd me, though 1 have
traveled far more than that
because of endless detours and
constantly shifting ice. The
Pole lies more than 260 miles
ahend, but how many davs’

travel? T reluse to think about i

Todav the cold is not too
bod, minus 24°C (—117°F). In
Lhit Deginming iU Was minus
§2°C (=62"F) — dangerous
weather for A man traveling

By JEAN-LOUIS ETIENNE
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alone. I suffer frostbite on the
nose and face (left), and exposed
fingers soon go numb

As T battle northward, 1 smile
erimly at the memory of Arctic
“pxperts” who assured me that
polar ice becomes smonth some
distance from land. T Kknow now
that the surface is continuall
broken by froren waves of ice;
v massive pressure ridges,
and by leads of open watir.
Cine thing my 39 davs have
taurht me—the Arctic is no
place for dreamers
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ke,
dsc.

o
E Ll F =Kl
-rnh--:nrf_ les
LTeng | agamst the
entles 0

L) SN EE RS

under w; longer if 1t has to

Fhe<e latitudies

De unrellabie, and 1f one loses
i el ] =

stzht of the sun, one can loss

:|-l s Of 2IreCction
ind weather held

Fortunateh
e up only ten diays
4 It was to take me Lo reacl
the Pole. Despite open lends

ind pressure ridges 1 average

more than o mile an houw

wwerall, Toward the end |
eredcl 19 miles In one

memaorable ten-hour pernod

On my position, Imy Dartoel
ind hase-camp manarer,

v el Franco, and 1 used o
OIMIEX COmMMuUnicaiions
svstem. Each nieght in camp |

tivate o navigntional

wolld A
ol broadeast an
witomatic signal. The signal
would be prcked up by a U, 5
nolar-orhiting NOAA satellite
and relaved to the Argo:
Processing Uenlier al

[ oulouse, Prance, 1 here the
datn would be recerved and

"'lli'l"': I ||:|_ "||_'-"_r_|'-: I'=l|':r'l|:|l'_




At base camp n Canada’s far
HHHhvlnfnnpn-rnrHrHuhﬂr
.ll'r[Jl'III:.i l"'lll'

consult the
computer by telephone to
abtain my location. He would
then tramnsmit the position to
me by voice racic—along with
welcome messages from
friends

For feh visibilityin

CIrerEEnd i.l.' ; WwWare a |.I=|.1l.' ir

A crimson cover overlaid with
the Hagof France, 'T'he cover
bare the initals UAP for m
principial sponsor, an
instirance company in Paris

Part way throueh my trek |
met the Steger polar

I-'l,]u -IIIr'||I|| -].'.'l';r' _:."l.-l| E' WHE 3

Chince mMesling against
million-to-one odds, and |
encountered the team's tracks
once more &s | neared the Pole
(left). Though more than a
wiek old, the paw prints of
afeger s dogs appeared clearky
m relief, 1 removed my skis
antd sled harness long enough
Lo photograph the scene. By
thatl time Steger and his crew
had reached the Pole and been
airhifted out, hut the sighi of
their tracks lifted my spirits

I nng onie ol I.'I:'- e
resupply flights (abowve),
Michel holps me switch sleds
and equipment beside the ski
equipped Twin Oiter
he took the used sled back to

| wice

Dase camp and repalired 1t for
|||l. eXl exXxCnanme

Enthusinstic reports in the
United States described soch
supply flights as invelving
beautiful women, champagne,
cavint, and luxurious hot
baths aboard the aireraft
Alas, the truth was less
rlamarous. A woman frend
did flv in with a gift of smoked
salmon, but after weeks of
drien] Tare such as i = 1| .|1Il|
fruit, my stomach refused to
atcept the mft. As for hot
baths, a 1 win Utter on the
Arctic ice quickly beécomes a
deep freeze, and I was forced
to settle fora hasty scrub with
A damp sponge.
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ICTORY at the Fole on
Mav 11, 1980, 15
tempered by bad
weather that delavs my
EUD HEENL Nearty Foll '|.'.:-"
pass the ime photogr
myself peering through the

tent flap (abowve) and cooking

L[l.’l HE

the inevitable dehvdrated men

(top right). Ny Eace

more Iatigue than tnumpn

pose beside the Fi
I"fgfﬂ | ' T llll-Jl_l |'|-'| L1 ||.-r| i

LW I W

i
¥
| e

I was |
L}

Fole alone and under nis own

power, The late |apanesd
EXplorer MNaom Lemura

refiched the Pole
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MOre Lnan oL BCTIAl FOULE

miles. Yet

ercome such odids

feCnNoIOEY Mmay one

1 |_| i

WL A0 I.-'.".'l

F& 300 My own trek
been impossible
Chanks to modern lizhtweighl
materials such as Du Pont's
keviar, my sled welghed onb
X and a half pounds
ompared tothe 100 or more
pounds of a traditional Inui
wiooden sled. Speciall
RUtrtion 1s
a medical

prepared foods
redols

1 .II!'_ IL POssIie (o

|
mie oot onty 1o subsist bul

lo perform hard phvsical lnbos

el lie

for more than two months on a

laily ration ol 2.2 pounds ol
high-energy food (4,000

-alories), Diespite
Llost only 13

the hardshio
ind exertion

1 - T I ¥ :
I'I'I|I':'|'-l.|.'--I|'_ LOE LIEE.

[ myv mind reaching th
F'ale calls for an effort that is
30 percent phivsical and 70
PErcenl mental, Only such &
Dalance can mateh thi
multiple challenges of severy
constant fatizgue
temperatiures

atiel Barsier woe

wealhe
extreme low
|II_|I_ A YWHALST

For me open WaLET ploved
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gledd behind, On severil
Deoasions new leads ll_:-'L'JII'_'lj
behind me, temporariiy
separating me from my sledl
['he polar ice 15 never still
and I think of the Arctic
LICEAN N SNTInE A5 a
rigantic jigsaw puzeie
IOFEYEF 10 MoLian

Toward the end of my trek
e weather forced me to
Al for n day or s0. In that
grief time a strong north wind
drove the ice pack several
miles south, so that I was not
simply standing still but
actually losing ground. Then
in one of those reversals I hawe
COITIC LD DX [y L 0d |!II' ."'. I'CLIC.
the wind died abruptly, the
drifting ice stowed, and from
acistance the North Pale

beckoned me: “Come now, g -4

Vol CAN maxe ji - .‘."
ind =0 I did |:| -

Skiing Alone 1o the Pols 23



| 'he Intimate Sense

By BOYD GIBBONS

Photographs by LOUIE PSIHOYOS

Smells are sures
than sounds or sights
Lo make your
heart-strings crack.

RUDYARLY RIPLING

N THE WALL outside mv bed
room hangs a photograph
M my grandfather, in s
brown hat and windbreaker,
sianding with mv father and
me. My grandiather died vears ago, and his
image 1n the frame, caught in 4 moment of
posed reunion, often reminds me of my boy
hood, when he doted on me as his hunting
and fishing companion. Yet the recollec-
tions are vague and distant
Recently, however, I took hisold deerskin
|_-I|||‘i[|;.'_ ViESlL Out :II. ‘.:‘Il' : Il"':'r i1 || on an
impulse pressed it to my face and sniffed
\bruptly there came over me a rush of emo-
tion and memory as intomate 45 1L wascom
pelling. No longer was | an adult squinting
across A chasm of vears at dim events: Sud-
aenly I wasa bhov again, and there in all bul
the flesh was my grandfather, methodicatlly
reloading his shotgun as the flushed guail
satled beyvond the mesguit
This was no hary revene. 1 could feel ms
whiskered cheek against mine and smell his

[ thar iragrance of age, wool, dust, andd a

i - - - = - ¥ - e
You smell to recognize, to be prepared, and,
{il LI':]'_-L' |I|I |'|'_'-||'_. I-|!'. ] |I':|.|.I|I|.l.':I I. -Illll:.r_ '.Il:l I‘.
perfumer for Intermational Flavors &
Fragrances, Inc., of New York Crty, Utilizing
the sense that we least understand, he sniffs a

colopne he is creating for o perfume compon)
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Bacchanalian delights for




humans, and that what value smelling may  Unpuishes Peking duck from sea gull

1 1 4 y | N
ValKIng upright and looIing arour | sifring aromas or exhaline them throueh

DUL Lo LaOroon "-||--|-'|-.r-| L Yale Univer- Ll Z----.'_I-'-.-.'_-|!'.I!|-.-.-l"|:l w food. T he tast

neuroscientist, people vastly underrate ues of your tongue and mouth Appare it
Lhelr sense of smell. "We think our lives ar detect onl

dOomnated oy DUr visual 5ense. 1
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“Through smoke,™ the literal meaning
of perfume, reflects the origing of the art
of perfumery. It bégan with early
civilizations, probably the ancignt
Egyptians; who burned the resinous gurm
from such desert plants as myrrh and
frunkincense and smelled the aromoatic
smale. The pharaohs bumed tncense (o
please ther gods, as depicted on this
temple frieze at Kamak, and were
embalmed with fragrant spices.

they seem to lie below conscious thought
until someone like the poet Baudelaire parts
the curtain:

In bed her heavy resilient hatr

@ HEVINE cemser, ke i sachel—
réleased ils animal perfiome,
and from discarded underciothes
still fervent with her sacved bodvy's
form, herve vose a scent of fur.

A man might tell a strange woman that he
likes her perfume, for we put on fragrances
to be noticed. But our culture tends to dis-
cotirage him in polite company from telling
her how much, like Baudelaire, he is
aroused by her aroma
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What we lack is not a profound sense of
smell, but encouragement to talk about inti-
miate odors. And we lack a vivid vocabulary
with which to describe all odors. We fall
back on simile and metaphor. This Médoc is
elegant The aroma of balzam is Christmas.
Rattlesnakes smell like split cucumbers.
Most languages are devoted to the ear and
eve—what 1= rosy and thunderous—not the
smell of an approaching snowstorm. Unlike
pictures or snatches of music, odors lack
features, and we often stumble at identify-
ing even familiar ones—the "tip of the nose”
phencmenon.

HE MORE memorable olfactory

I phrases frame the repulsive: Frank-

lin's “Fish and visitors stink in three
days,” Shakespeare's "Something is rotten
in the state of Denmark.” When Germans
detest someone, they say, “Ich kann thn
icht riechen,” literally "1 can't smell him,"
meaning he stinks

We would find it hard to choose between
cnduring & pain or & stink. The stench of a
dead rat would probably empty a theater as
quickly as a ringing fire alarm. Most horri-
ble smells warn of danger. Hydrogen sulfide
gas 15 so toxic vou'd die from inhaling a
lungful. But you don't because of its rotten-
egg stinlk.

Women identifvy odors better than do
men, perhaps because they have paid more
attention to odors—cooking, sniffing meat
for freshness, using spices and perfumes
Children sniff and taste évervthing, Old
people throw more spices on their food as
olfaction diminishes.

Trygg Engen, a noted psychologist of
smell at Brown University in Rhode Tsland,
tald me, “Odors arouse man. Then things
happen, and, depending on whether the ex-
perience is pleasant or unpleasant, the odaor
will be remembered as good or had."”

Once when I was a bov, | was momentan-
ly separated from my parentsin an Old West
museum. I raced in panic around bugges of
rotted leather and mannequins in musty
Victorian clothes, convinced that I would
never see my parents again. To this day that
peculiar museum odor unsetties me, forinit
I smell death.

Food associations can be extremely pow-
erful. "My wife once got sick after eating

National Geographic. September 1986




scallops,” Engen said. "Her illness was a
coincidence, bul she can't eat scallops now.
The association is too strong. Why is the
smell there forever? Like the shyness of rats
toward poisoned bait, 1t's so vou won't ever
do that again."

Rats sniff carefully before taking even a
tiny bite of anything new, Then they sit and
waill to see what may happen before nib-
bling again. Animals have to protect them-
sglves from being poisoned and will rarely
touch any food that smells like what once
made them sick.

Odors help bond mothers Lo their new-
born. A mother cuddling her infant will in-
variably brush her nose in the baby's hair to
inhale its sweet aroma. She can probably
identify her baby by its smell as much as by
its cry. A mother rat licks her nipples so that
her blind pups can follow the scent of her sa-
liva to the milk. Wash the nipples, and the
pups are lost, After aewe gives birth to her
lamb, a chemical released in the ewe's brain
tells her, " Pay dattention, this odor s impor-
tant to remember.”

Although jasmine seems to be universally
seductive and hydrogen sulfide repellent,
our reactions to most odors are mghly per-
sonal. Houses, like ant colomes, develop a
“nest” odor, and as a kid | was uneasy enter-
ing one friend’s house hecause of its strange
smell. Yet my friend was unaware of the
odar, having become habituated to it just as
we don't hear a ticking clock unless we are
anxious about getting to sleep). He could
amell other odors, but his brain had turned
off the message of this one as being inconse-
quential. A nurse 1 know loves the odor of
tar; it reminds her of when the roads of her
hometown were first paved, suffusing herin
warm memoriesof growing up. But the odor
of tar saddens Loule Psithovos, the photogra-
pher of this story. His father, a roofer who
cemelled of tar, fell to = death from the
gables of a house,

some odors are downright irresistible, On
a trip away from home the (érman poet
(oethe carried the bodice of his lover, so
that her fragrance never left him, A woman
told me (and she didn't find this easy to ad-
mitithat when her hushand leaves for the of-
fice in the morning, she slides over to hisside
af the bed because she feels comforted by his
residunl aroma,

The Intimate Sense of Smell

Welcome to the
NATIONAL (GEOGRAPHIC
Smell Survey

AMELL AND EMOTION are so entwined
b with experience that each of us may
perceive the same odor with far different
feelings. Depending on one's early exposure
to horses, the aroma of a stable might
delight one person, frighten another, and

sadden a third, So-
ciety tends to inhibi
talk about smells,
and words for odors
don’lt come readily
to mind, but odors
emphatically evoke
strong feelings
When we em-
barked on this sto-
rv, we puzzled over
why smells are s0
provocative, why
we have trouble
finding words for
even the most famil-
1ar odors, and why

same of us &re “odor blind"™ to ¢ertain
scents. We discovered that scientists
studving this most elusive sense ask the
same questions, and moare. This prompted
us to conduct the Smell Survey included
with this issue, consisting of & guestionnaire
attached to six scratch-and-sniff panels,

To select the scents and design the
guestionnaire, we enlisted the assistance
of Dir. Charles Wyvesock: and Dir. Aven
Cailbert, two olfactory scientists with |
the Monell Chemical Senses Center of
Philadelphia: The scents come to us
through the generosity of two major
fragrance companies: Firmenich SA of
Creneva, Switzerland, and International
Flavors & Fragrances, Inc. To give you
somi 1dea of the power of odors, we needed
only 27 grams—Iless than an ounce—aof one
of the odorants to microencapsulate it on
the nearly 11 million copies of this survey
Results of the survey and identification of
thie scents will nppear in a future 1ssue
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heart of remembernne and emotion
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message Lo Lhe brain.

When | smelled my grandiathers vest,
the signal traveled immediately into the lim-
bic region of my brain, the core of emotions
and memory—where my grandiather re-
I he stenal crossed but a single neural
connection, or synapse: il the olf:
bulbs. (Sensations of sight,
Ill-lll' .!l.'-."
ucross more synapses.) The bulbs lie just
the nose, and are extensions of the

brain that filter out the tnivial and send the
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Wanting &
Lir. Michael Shipley, a neurobiologist at the
University of Cioconnati College of Medi-
cine, Una lab bench he set the head of a hu
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eye by the cornen. Bul olfactory receptors
are & special kind of neuron because they sit
right out in the environment exposed to ev-
erything chemical and reach directly into the
brain itself. And unlike the body's other
nerve cells, olfactory neurons constantly
replace themselves,

One of the men who discovered this phe-
namenan of replication is Dir. Pasguale Gra-
ziadei, a neurobiologist at Flornda State
University in Tallahassee. *If vou damage a
nerve cell of your brain,” he told me, “vou
will never régain it. Lose the cells of your
spinal cord, vou have paralysis. Blow the
neurons in your retina or your ear, and yvou
cannot repair the damage. Since olfactory
nerve cells can be replaced, the sense of
simell has to be verv important. Nature
doesn't ever do anvthing for fun.

“To some extent the brain depends on the
nose for its own development. I removed a
tadpole’s nose, and part of its brain failed to
develop. I removed the olfactory bulb of a
mouse, and the new neurons tried to re-
create the bulb in the brain. The system 1s
very plastic, Remove 90 percent of the bulb,
and the animal smells very well. But chop
off even half yvour hearing, and yvou lose all
the highs and lows of music. Redundancy
protects what is essential for survival. A
blind riat still lives very well, but without a
sense of =mell he can't mate or find food.™

ORS that induce psvchological or
behavioral changes in the same

species—firight in a catfish, sexual
arousal in a bull—are called pheromones.
And nowhere do such edors have more pro-
found an effect than among the bees, wasps,
ants, and termites: Pheromones are the
chemical messages that these insects use to
organize their complex societies,

The queen honeybee preserves her mon-
archy bv exuding an odor that inhibits work-
er bees [rom laving eggs and constructing
queen cells. The same odor draws drones to
the queen on her mating flight. Should you
bestung by a honevbee, the odorof the sting-
er (it smells like banana oil) might invite
miare unwelcome company, as it 1s an alarm
pheromone that can trigger 4 mass attack
from the hive.

Fire ants blaze trails to food by dragging
their stingers across the ground to lay down
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a scent trail for the colony to follow. Biolo-
gist E. (). Wilson, of Harvard University,
told me, “One milligram of the trail phero-
mone of the leaf-cutter ant is enough to lead
a small column three times around the
world.” Termites discovering a breach in
their mound emit an alarm scent that brings
masons to the hole.

Scientists initially believed that insects
respond to a single chemical stimulus, but
pheromones are often very complex blends
of compounds. The female oriental fruit
moth carefully combines a chemical inhibi-
tor with her sexual pheromone to appeal to
males (moths smell with their antennae) of
only her own species and to discourage
males of closely related species. This is prob-
ably how she maintains genetic purity.

After hatching in a river, salmon may
roam thousands of miles at sea, then return
Lo the river of their birth, whéeére they swim
upstream following an odor, imprinted per-
haps wears earlier, to the stretch of water
where they were barn.

When Jelle Atema, a sensory brologist at
the Woods Hole Marine Biological Labora-
tory, wades in the Cape Cod marshes, min-
nows nibble his ankles. “We're just leaky
bags of amino acids,” he said, as we
squished around in & marsh, *That’s what
the fizsh smell, This water is literally packed
with odors.” Atema dropped a piece of
mitssel in the water, and its drifting odorat-
tracted minnows. Mud snails locate food the
same way. But crush one in the water, and
the burst cells emit & fear odor, sending the
others in slow motion back into the mud.

Unlike humans, fish often have as elabo-
rate a sense of taste as they have of smell, but
the functions differ. “Taste appears more as
areflex sense,” Atema said, "a check for poi-
son.” To Atema, the catfish is virtually a
swimming tongue and nose. A minnow dead
in the water leaks amino acids that a distant
catiish smells in its nostrils and tastes
through thousands of taste buds dotting its
bedy and whiskers. The cal swims up and
tentatively tastes the minnow again with its
whiskers before swallowing or spitting it
out. Lobsters can taste with their feet and
smell with their antennules, waving them
constantly in the water the way elephants
sniff the air with their trunks.

Maost mammals’ behavior is guided by the

Mational Geographic, September 1986
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UR MOST ELUSIVE SENSE, smell
reaches more directiv into
memory and emotions than

otheér senses: You smell rain on a dusty
rogd, and suddenly an epoch from
childhood 18 vividly evoked. What's
goIng on?

Oxdors are valatile molecules released
into the air. Ouwr brain perceives odors
when we sniff them throueh the
nosirils ar receive them up the back
piszage between mouth and nasal
passages from food or drink. Air is
warmed and humidified by flowing
over {leshy turbinates, specialized
bones shown at left in brown (numbers
and colors reinte nose and brain
anatomy to the nerve cells shown in
close-upl, Trigeminal nerves, which
trigger sneezing, react to irritating
odors with a prickly sensation. Odor
moleculés reach the mucus-coatied
olfactory epithelium (red), which
differs from the receiving ends of our
other sensts in that its neurons, or
nerve cells: extend from the outside
environment directly into the brain.
And unlike other neurons, they
constantly replicate. The odor
molecules somehiow bind to receptors
on hairlike cilia, and the neurons fire
measages to the brain's olfnctory bulbs
(magenta).

There in structures called plomeruli,
mitral cells are assisted by other
newrons in reducing the complexities of
odors 1o essentials. The rest of the
brain also sends messapes back to the
bulbs via granule neurons, modifying
the bulbs® reactions to smells whan, for
instance, appetite 15 sated

Mitral neurons send messages
directly into the limbic svstem {(blue),
=zat of emotion and memorv—and the
nroma of rmin on a dusty road.

Same smells cause the limbic system
to activate the hypothalamus and
pituttary gland, stimulating the
production of hormones controlling
sex, nppetite, body temperature, and
other Tunctions. The Hmbic syvstem also
reaches into the neocortex, site of the
brain's higher processes, to stimulate
conscious thoushts and reactions.
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‘Sart of musty" i3 hew Henry Pavelek
describes the scent of white truffles he
seeks tnan Cregon forest (left). Trufflers
here usually depend on rakes and tree
savwy b locate the delicious underground
fungt on the roots of certizin trees
Europearn trufflers often use trotmed pigs
anid dogs. Sul under ideal conditions

A pracriced hilmaon nose can detect the
odor of maturing Oregon white truffles
Pavelek and frionds made short work

af this rrufie patd fabove)

its mouth, A bull will smaff the ar and come
trotting across the meadow 1o a cow in heat,
but once beside her, he licks her vulva, and
his vomeronasil organ probably prompts
the final act. His hyvpothalamus trigeers his
pituitary, and the pituitary instructs his go-
nads (o produce the hormone testosterone
Then he mounts her

[ was at Amboseli National Park in Kenya
one morning with Keith Lin
1es elephant behavior, when we drove up on
a large bull—Ajax by name—tearing apart
and eating a yvellow acacia tree

ended, Alax was in musth. ready for action

say, who stud-

e had up-

if he could onlv find an estrous cow. Dark
flutd ran down his cheek from a gland be-
tween his eve and ear, indicating lns excite
ment. A herd of elephants approached from

Fhe Intimaie Sevve o Smell

across the dusty plam. Suddéniy the cows
got excited. Humbhng litke kettle drums,
thev ran up to Ajax, sniffed his temporal
gland wath their trunks, and urinated in big
poals. Ajax paused, swung s trunk around
to their vulvas, to the urine poals, and into
hiz mouth, Having determined that the
cows were just fooling around, Ajax contin-

uitd tossing his salad

ENISA NOSE j:llI;:-L‘HI_'l] .|_|f1' a Labra-
dor retriever. Edach dawn he takes
me for a walk, me with mv nose

my morning paper, he with his nose in his;

uniolding the olfactory myvstenies of our
neighborhood as he makes his deliverles. As

ne slams o a stop o vacuum carefully a

blade of grass, this is apparenty what he

learns; “"Hmm, dog urnine, nol ~-|'.[|I:-|-'1 Ol

wer, nor i female's. A domi-

nant male, probably an Airedale, healthy,
contented as a'clam, an adult. What's Rex
doing still eating Puppy Chow#"

Ben has about 200 million olfactory recep
tors in his nose. That's 20 times the number
In mine. When £ walk in the house and smell
beel stew, I suspect that he can read between
the hines to detect carrots, potatoes, bay
leaves, anrd chuck

Diogs are being trained to sniff out every-
thing from drugs and bombs to termites and
iron ore, In Untario, Canada, when instru-
ments couldn’t pinpoint where natural gas
was escaping (rom a pipeline burted 18 feet
underground, traimed German shepherds.
working in sub-zero temperatures over a
most a hundred miles of frozen ground,
found more than 150 leaks.

Detective Bab Noll, who until recently
ran the K-9 program for the New York City
Police Department bomb sguad, savs, “We
always underestimate the dog. Only he
knows what he's smelling. We can only be
guicded by his body language. You have to
pay attention to him. You missa bamb,; and
it fets vou know."

Dirugsmugglersare learning that the dogs
A\ drug runner with her

ed in her vagna walks off the
plane, and a U. 5. Customs dog identifies
the =eal she was in

cat. Not mine et

nave their number

o1t concea

Lustoms agents sav Lthat Detroit builds
sinugeling compartments, not automobiles
smugeglers hide (Conlinued on page 344)
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Smells are difficult
describe, a shortcoming of
vocabulary nowhere more
gpparent than in the [exicon
Of Wnes "hl ESFLOMA Of
potger and flavor hav

rtem become shrouded 1n
such high-hat potois thit
diners may shrink from the
shadow of the wine steward
Burgundy vintner Andrd
Ropitean (left), inhaling
LI Jr”'hdllfﬁ.lhﬂlh1u.n
Poruzots tn his mold-hung
céllar fhutlr abour 1659)
Meursauit, Frumce, says he
often smelis suggestions of
berries and frutts momost red
wiiries, arnd Towers of the vin
e sorne whiles of Meursault
and - Fuligny-Montrochet

i o A

Hut "elegant, " “"wonderful

and “super” aik

prinkle his
vocdbulary for fine wines
He muight say something
unprii ":' et about a garilic-
flavored cooking wine sipped
by & brove 2oul (bottom
right) at the Gilroy Garlwc
Festival tn Califormin’s San
foaguin Valley ||:-||p rq.:nr.
At this “parlic capital™
cetebration tons of the herd
LIS A l""l!'.'l.I (Eitd] ConpsLitia I.I
In every conceivable
Concoction—jJrom gariic
Movored ice craam (o popeom
to wine, "Crarlicky" is the
oy word thot comes th
mnd to palots i fAight
who often smell the festival

from: miiles aweay
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drugs evervwhere; in the rocker panels, the
horn, tires, drive shaft, They pull i piston
and fill the cvlinder with cocaine, They seal
coke in vacuum cans and try to hide them in
tanks full of gazoline. They attempt to mask
the odors with after-shave; pepper, taleum,
and garlic. They cover bars of hashish with
chocolate. The dogs just smile.

San Ysidro, Califormia, at the Mexican
border, is one of the busiest ports of entry in
the world: 24 lanes of traffic, 30,000 vehicles
aday, and every contraband acar can carry.
Clams, parrots, pol, hash, coke, heroin.

When Bo, a German short-haired point-
er, crawled beneath a VW bus and bit the oil
pan, customs K-9 officer Ed Lynch found
mare than two million dollars’ worth of her-
oin in a sealed false compartment between
the engine and gas tank. I was hoping to wit-
ness such a big bit, but it was a slow week,
much to the frustration of the handlers.
Nonetheless, the dogs were convincing
enough with the nickels and dimes they
turned up. Brutus, a black Lab, jumpedina
red Thunderbird and started scratching at
the compartment between the seats. His
handler, Rov Gallagher, popped open the
compartiment and shone in alight. He found
a few tiny flakes of manmuana.

INCE NO ONE can interview a dog,
experts still speculate as to just how a
dog distinguishes your track from

mine. All sorts of odors emanate from and
mark us: shoe leather, clothing, cologne,
and particularly our sweat, carrving such
chemical messages as fear. Also, our bodies
constantly shed microscopic flakes of dead
skin, leaving a trail of decompuosing, odaor-
ous confetti. In any event, dogs tend to
follow the freshest scent, particularly vege-
tation crushed underfoot. Most dogs trail
with their heads up ransacking the air, but
I've seen a few trained to sniff cautiously ev-
ery footprint to find their man.

Lanson Newsome cares only that his
hloodhounds eventually find two feet in the
track. Newsome = warden of the Georgia

State Prizon at Retdsville. “There's nothing
like the thrill of hunting a man, ™ he told me,
“I'vie pulled a dog off a scent, thinking the
man wenl this wav or that, and the dog was
almost always right. You have to learn that
dog like vou know vour wife.”

Heat and sun quickly dissipate a4 human
track. Frost helps preserve it, and cool,
moist conditions are ideal for tracking
Newsome doesn't believe stories he's heard
of dogs following a track five days old. Most
experts say that under ideal conditions even
a well-trained dog will have trouble with a
track more than a few hours old, and on hot
pavement it's a matier of minutes, “Youleta
man over the fence and give him 48 hours
head start,” Newsome said, “and vou better
be able to track B. F. Goodrich, because
he's going to be gone.”

At the Monell Chemical Senses Center in
Philadelphia, Kunio Yamazaki has trained
some tracking mice to scent extraordinarily
fine dizstinctions between self and nonself.
With two lines of mice, which are exactly
alike excepl for a single set of genes on one
chromosome, Yamarzalki and his colleagues
found that males from one line prefer to
breed with females from the other, identify-
ing them from the odor of their urine. This
minute genetic difference occurs on the
chromosome at the precise location where
the mouse is coded for immunologic mark-
ing, the chemical system that causes cells
from one mouse to reject grafts of cells from
another. Lewis Thomas, Yamazaki's for-
mer mentor and now president emeritus of
Memorial Sloan-Kettering Cancer Centerin
Manhattan, speculates that olfaction and
immunologic marking may be related, and
that a trained tracking dog may in fact smell
the difference between thee and me.

I add to this conjecture my voungest son,
Andrew, When he returned home from an
overmght at a [riend's house, his mother
asked if he hadn't come home with his
friend’s towel. Andrew immediately pressed
it to his nose and =niffed. "No," he said,
“it's mine. "

“Wobody knows the odors I smell” (= pospel according to Ben, the author's chocolate
Labrador retriever, Wearing a lighted collar, Ben follows his nose¢ along the scent trail,
indicated by green-yellow light, of o phedsant carcass that hod been pulled across a field
to this stuffed bird. A strobe light catches Ben as he quarters in on his "prey.”

J44
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I'he essence of animal communication 1s came from another guinea pig, a8 wall

chemical, rebnng on odors produced by as if the other one is male or fermale,
shin and body glands, feces, and urine dominant or subymissive, frignd or foe
Cats, like dogs, mark territory by what it had been eating, its emotional
gringting n particulor spots, as these atirte, and even recognize the othe
cheetahs (above right) do by spraying a el ividirald.

rock. Your own cat marks you with faciol A wildebeezt sniffing her newborn call
and rump glands when it rubs your [eg (right) iz forming a permarent olfoctory
A buck Thomsorns B el |'|.Ih|'.l1'-|'.'_.' clippiris Berrted weith her [TEPring. w hich 15 also
his ferritory by placing on vegetation o srnelling her odor, £ 0e scent relgases n
siicky, Black substance from a gland chemical in the cow’s brain that sends a
b -'.|.l..'-!-|l his eve. Marking serves o strong dlgnal o her memory bank telling
nygrber af functions: o create scent ner that this 15 an important odor fo
Friciis T pdi FLELTY Omdl redssuyure those who refricmber: Cow and _|'II e i LN
helong, and te warn strangers fo stoy oul arnual migrarion with hundreds of
Darinant females and dominarnt midles thousands of otheér wildebeests, and Lons
do most of the ll.-ll'."_l'l_: he messapes on the perimeter areg waiting to pull

are impereeptible o us, yet o guindd pig dowrt any colves that become separated
can smiell o dreop of urine and tell if o from thewr maofhers

+d National Geographic, Seprember [950
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Lheém _I:'.-I- Holly, & Marine Ci rps alliced ctomach cancer when she detected the famil-

wholed reconnaissance patrolsdeep intothe  iarodorof fermentation on his breath. In the
triple-canopy jungles of Vietnam, told mi davs before high-tech medicine, physicians

| am alive today because of my nose, You de -----'--=|--:!.-.!.III|- spnses, including theis

couldn’t =eée a camo bunker if 1 was riehi noses, to didgnose llness. An eminent dige
in front of you, But vou can't camouflage nostician might arrive ol hostital ward.

smetl. 1 could smell the North Vietnamess it and announce that a case of tvohoid
before earing or seeing them. LTheir smell  fever must be in. Tyvphoid smelled like bak-
wiis not itke vours or mine, not Filipino, not  ing bread. German measles smelled ik

south Vietnamese either. If 1 smelled thal nlucked feathers, scrofula hike stale beer

! | 1 § E
smell again, 1 would know ellow fever like a butcher shop, Patients
S0mMe Years ago my mother, & former with smallpox were said to smell Hke per-
= i
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can't sweit). A surgeon on rounds will ordi-
narily smell the patient’s bandage for infec-
tion by Psendomonas: bacteria. It has the
musty odor of & wine cellar.

Dr. Mark Altschul, who began teaching
at the Harvard Medical School in 1936 and
1= now honorary curator of the school's med-
ical librarv, believes that the laboratory has
drawn physicians away from their senses
ani their patients.

“Some doctors are afrand of patients,” he
sid. “Thev're helpless without a lab. It
gives them a sense of securnty they should
not have. And I made my reputationas alab
man. You've got to sit down with a patient
and talk with him, listen to him, touch and
smell im. We didn’t have to take a culture
out of a baby's throat to know it was diph-
theria, It smelled like diphtheria, You smell
a patient’s breath and know immediately if
he's got kidney failure. Fruit flies gather
arpund patients with cirrhosis of the liver,
but there are no hooks by fruit flies.”

The emergency ward at Bellevue Hospi-
talin New York City does< not allow leisurely
diagnosis. "It must be done quickly,” Dr.
Lewis Goldfrank, chief of emergency ser-
vices, told me. “We get people we don't
know, or who can't speak, so we've got to
use all our senses. Odor 1s important. The
breath of a diabetic in coma smells sweet,
like apples, although a fruity odor can also
mean starvation. The odor of garlic may
mean a spaghettt dinner or arsenic poison-
ing. Turpentine m the urine smells like vio-
lets, The odor of peanuts may tell vou a kid
has swallowed a rodenticide.”

Medical textbooks give physicians little
sutdance for treatment of the two million or
50 Americans who suffer from anosmias,
disorders of smell. Some are genetic, but
mest result from head injuries, viral infec-
tions, allergies, aging, or nasal obstructions,
Disorders in the brain can distort odors,
50 that epileptics sometimes get auras of
sirange odors just before a seizure

In an examining room atl the University of
Connecticut’s Chemosensory Clinical Re-
search Center in Farmington, Dr. Gerald
Leonard inserted a fiber-optic scope up
Nicolaus Weickart's nose. After food began
losing its flavor, Weickart saw phyvsicians in
Frankfurt, Germany, where he lives;, but
they considered his complaints to be trivial,

The Iniimate Sense of Smell

Olfaction has attracted little research money
and few scientists. “People sort of giggle
about this field of smell,” one research
chemist told me. Asa consequence, anosmiic
patients often get little medical attention
and not much sympathy.

Lookingup the scope, Teould see gray pol-
vpsgrowing out of Weickart's ethmoid sinus
and into his pink nasal cavity, blocking
odors from reaching his receptors, He had a
chroni¢ infection, and simply clipping off
the polyps” ends would not stop them from
growing hack, Dr. Leonard recommended
surgery Lo scrape the infected tzsue from the
sinus, Weickart wanted to think that over,
but he was troubled by what he was missing.

“I'm a lawyer and a collector of legal his-
tories,” he said. “1 smell a book before I read
it. You gointo one of those damp bookstores
in Italy, and yvou smell that old leather, the
musty pages. You can smell a touch of histo-
rv. Now Ican't, It's very sad. "

Joe Blanton, who answers correspon-
dence at NartonaL GEOGRAPHIC, is tall
and affable, and except for an occasional
whiff of Thanksgiving turkey and phantom
odors no one else detects, be livesin an odor-
less world. “It'sdangerous not to he aware of
the gas being left on,” he said, “but when
penple are groaning about bad odors, it's
nice not to be abde to smell them. 1 have no
cravings for particular foods, 1 can't smell it
cooking. Venison, veal, lamh, beef are just
meat to me. I can't distinguish flavor, only
texture and appearance. The nuances aren't
there, so I just eat to satisfv my hunger.”

His wile, Tracey, said, “It never occurs to
Joe that part of the reason I like to cuddle is
his smell, When we take walks in the forest
or along the beach, I'll say 1t smells musty or
fresh. These are intimate sensations, and
Joe can't share them. "

“And I'm a very sentimental person,” Joe
said. “It's always surprising to me that the
ocean has a4 smell.”

T 3:30 A M. in Lyon, France, Pierre
Orsi picked me up at my hotel in his

truck and headed for the market.

the Marché de Gros. In gastronomy, hesaid,
vou must start with evervthing fresh, Pierre
was buying food for his restaurant—the

Pierre Oirsi, two Michelin stars—and he was
anxious to be first at the stalls,
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shunas, sweat, fear, or crushed vegetation

Pierre bent over the crates of fish and
sniffed their gills, “When fish 15 very fresh,
it floes oot sme

atrout to hisn

| very much, he siid, Hiting

then leamng to a ray. He
rate of lolle, o Meditermanean
fish, promptly ate a handful of shrimp and
pronounceéd them excellent. Darting around
the sialls, his black eves flashing, Mierme
[eaded his trick

At another market he sniffed melons and
nibbled blueberries (1 make sorbet with

FEieCTed] a |
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these”), then wentinto a florist shop to select
tghtly budded pink roses for his tables. He
cniffed them. “Never
lhat's the

||'-1'-1‘|| his éves and
carnations in the restaurant
smell of the dead. ™

Asa bov, Prierrespent summers ona farm
‘Caramel, roast-veg! gravy, the smells were
“We cooked rabbit and
chicken incrockery and iron pots slowlvon a
With the same ingredients |
cook with steel and electricity, and
Il cannot gel the same smell in my kitchen |
remember as o bov.”

In his kitchen Pierre sniffed a soup and

s good."” he said

wood stove

[ gLnRt

;-u|_|1,u'{] conkies in his mouth as t|1|"_-.
emerged from the oven. "I smell the knife
and carving board each time [ use them, ™ he
saicl, “because they may smell of garlic.” He
handed me a crystal goblet. "Smell 6.
smelled nothing, “When | go into & restau-
rant,” he said, "l always smell the glass and
napkin. In a good restaurant they will smell
{resh, no odor of detergent. The soap in my
restrooms has no perfume, because when
vou wash vour hands and then eat, vou do
not want the perfume to compete with the
aroma of the food.”

When his recipes call for vanilla, Plerre
mserts a knife into a long, black vantlla bean
and scrapes tiny seeds into the pot. Europe

dida't learn of vanilla until Cortés found the
Artec Havorine chocolate dranks with i

APICES were used by
4,500 yedars ago to embalm bodies
k. Cumin, MmArjorim, Cinamin
Lthought that bad odors caused disease, and
pleasant ones Chased 11 Hung-over
Romans—al least the nch ones
pillows stuffed with saffron
When the Black Death was devastating
l4th-rentury Europe, physicians made their
roands entirely encased 1n black leather,
their heads looking like basketballs with
long heaks full of aromatic spices to ward off
the plague and itz stench. 1t's a wonder they
didn't scare their patients to death. By the
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the Egvptians

It was
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-slept on

eled Eastern spaces Lo disguise rancid mead
and put life into their meals. In a way Lhe
New World was discovered by a nose

In James Thurber's spoof of wine snob-
bery, the host at a dinner party ratses his

glass and says, "It's only 3
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domestic Burgundy without any breeding,
but 1 think yvou'll be amused by its presump-
tion.” Wine talk today leans toward words
of laboratory exactness—acidity, must
weight. Somewhere between Thurber and
the lab lies André Ropiteau, owner of a large
white grape vinevard in Burgundy, France,
who dips his nose in a goblet of Puligny-
Montrachet and says, *1 smell honey. You
need only smell the bouguet. Most of the
identification of wine i 1n the nose, and the
taste is only confirmation.” He sucked air
through pursed lips, slurping and gurgling
the wine, warming and sending its aroma up
the back chanpel to his nose. For Andre,
drinking wine iz subjective, like making
love, which is how he described an '82
Pulignyv-Chalumeaux. “You drink wine
with vour heart," he said.

r I AHE EGYPTIANS discovered in-
cense when someone burned resin-
ous frankincense and smelled the

smoke. Per fumum. through smoke. The

Romany borrowed perfumery and the bath

from the Egvplians and combined scent and

sensuality with vigorous extravagance. Ne-
ro’s wife, Poppaea, is said to have bathed in
asses’ milk scented with rose ail.

With the rise of Christianity the church
banned public baths, and, it hoped, any
fooling around underwater. For centuries
stink was next to godliness. Yet even in the
Middle Ages the rich wanted their per-
fumes, ifonly to obliterate odorz of the lower
classes, Perfumery gradually matured from
resing and rose water to sophisticated blends
of oils of fruits, spices, rools, mosses, and
flowers, and the heavy annimal scents of
muzk deer, whale ambergris; beaver castor-
eum, and civet.

Onlvafew of the old Paris perfume houses
like Chanel and Guerlain still make their
own perfumes, Dior and Rochas put their la-
bels on fragrances made by Edmond Roud-
nitska of Cabris, France.

Surrounded by painting= and sculpture in
a zplendorous hilltop house near the French
Riviera, Roudnitska works at a pace so se-
rene that in 40 vears he has written all his
ideas for perfumes—Diorissimo, Eau Sau-
vage, Femme—in one small spiral note-
book. Thinking in terms of shape, form, and
color, he takes vears to compose a fragrance.

334

Roudnitskais the setting sun of the golden
age of perfumery. Pausing before a Gau-
guin, he said, “The gemus of Gaugoin was
the combination of deep blue with clear
pink. It is a composition, like a compound
of perfume. See, there’s a little splash of
orange: I do not smell when 1 create. Like a
composer, I write the names of the products
that will do wellin my shape. 1 smell only the
final compound.”

Beérnard Chant can't afford Roudnitska's
repose, Chant i5 chief perfumer for Intéerna-
tional Flavors & Fragrances, in New York
City, the largest company of its kind in the
world. IFF is a chemical ghostwriter, creat-
ing everything from perfumes to flavoring
for taco chips, behind its clients’ labels.

On any dav Chantmay be working on fra-
grances for products as diverse as sham-
poos, colognes, or plastic trash bags. Heisa
sophisticated Frenchman with graying hair.
He held in his hand a small chrome tripod to
which were clipped three strips of blotter
paper, scented with variations of o cologne
he had been trying for months to perfect. As
we talked, he would turn the wheel and snift
n blotter.

“In the mountains vou can find tiny wild-
flowers that have a sharp, heady smell,” he
sawd. 1 want to give this impression for the
top note—what the consumer will perceive
as she opens the bottle and puts it on her
skin. It is Aeeting and will give way to the
maiin theme of the fragrance. Top note,
main theme, end note must be one sympho-
ny. A good fragrance has to diffuse and last.
If it doesn't project, vou have no fragrance. 1
want it to come out and hit vou. My wife will
try it this weekend. It she becomes too po-
lite, I will know she doesn't ke it.™

This cologne was composed of dozens of
natural ingredients and svothetic coms-
pounds. CChant handed me a blotter of am-
brein (“the warm note of amber"), then
cardamom, then mandarin.

“Here is civel. Animal smells are long-
lasting background notes, the fixatives that
carry the other smeils. Skunk has a very
meaty smell. Civet is more fecal.”

Amen. I'd gladly return it to the cat. Buta
dash of civet, like the cellos of a symphony
archestra, helps transform other ingredients
inio an elegant fragrance.

Great perfumers are artists, but training

National Geographic, September 1986




Ventilating a smoker's office requires three times the air—and higher encerey
costs—for it to smell as fresh o5 o nonsmoher’s, according to the Pierce Foundation
af New Hoaven, Connecticut. I'n a Pierce test chamber, volunteers' smoke (=

migasurgd and transmuitted through a duct to odoriudees outside the chamber

makes a good nose, *We use thousands of
meredients,” Chant spud. A yvoung traimes
must find a way to remember each one by
comparing its smell to something he has
been exposed to, Slowly he learns what that
smell is all about, and eventually what is ab-
stract takes on its own ldentity. You spend
a lifetime lewrning how each ingredient
chianges wentity when combined with oth-
ers. In Egvpt I woke upsmelling a pecfume |
had never smelled before. [ thought 1 had
broken mv bottles. It was all a dream
"Through advertising we may have made
IrAErances soem oo precious, A woman will
reapply her lipstick or makeup throughout
the day, but not her fragrance unless she is
!.'.l Mg ¥t TR i|.|_ T'.:ri.’_l"l'. IEL MHian s even more

Fhe Intimiare Nense of Smell

difficult. Heisembarrassed to beseen trving
on fragrances,”

rehind such reluctance may be the tear of
sending the wroneg message, Un the way out
of the butlding I found mys=elf on an elevator
with a man in tight pants, an earring in his
lobe, and eyes like Carol Channing’s, He
Huttered iz g evelashes and said, " Saonay
what is that marvelous fragrance yvou're
something aboud
IFF's nest odor, as 1 considered an exit
through the roof.

wearing?” [ mumbled

¥ E MAY WEAR fragrances to
{ give us confidence and familiar-
ity, but Madizon Avenue's pant
Ing message of perfume 15 an invitation to

i
i




— :
DECDORANT |

| CcHORE




= 4
"ol |
i o |

A4

VI ne

':l!-l I

[ 1l Of rosewr




In the 1960 and "70s the vouth of
Aguarius threw out their Odd Sptee and
White Shoulders and reveled in the muzks

Live pillow

ness of sex without gult and soap, and soon
there were [ragrances on the markel sup-
gesting musk as the straightest line to the
bedroom. Were science to [ind that there are
humian pheromones drawing men and wom
en together ke moths—and that's unlikely

the myvstique of perfumes would probably
20 Up in smoks

Perfumers sav that Germans ke ping

=0 o Brazsilians. The French.

with more =ophisticated perfumes

fresh noles

Il!'|'||'|'

exolic, warm owery notes like jasmine

commaon i southern France. Japanese [ri-
not blunt or obvi
oits as thev tend tobeinthe U, S

Floor cledners m  vVenezu

times the pine [ragranceof L. S

erances are delicate. fine

B have ten
[loor clean
ers. A weaker fragrance wouldn't sell. Vene
#uclan women mayv wet mop their tile floors
twice a dayv. leaving windows and doors
open so the scent can be carned to the street
Vv house 1s clean
formeérly [FF's per-

to fortify the messas
L5 VAl | Overen

fumer for functional products—soaps,

el me, "lFor
WETH

otil. because durine the war ey had to

ric softeners, vyou name §f—it;

| I qul !!-lr- Iill II' -

many vears in Germanm




clean up the bombed-outl areas with chls
rine. A chlorine-bleach product would bring
back memaories of the war

'L have made a lemon fragrance, proba-
blv the biggest lemon fragrancein the world

[1 smells more like lemon jutce than the real

thing. It comes from a combination of

products that aren't lemon. It's liké 4 carica
ture. |he cartoontst puts 4 biperr nose on
the drawing, and rmmediately you can see
that it 18 de Gaalle, "

Un a table CGrus had arrayved dozens of hars
ol identical soap. For the chient he and his
staft had tried hundreds of fragrances in Lthe

lab. An IFF Yodor evaluation board" would

help narrow the selection for perfumers such
s L hant and van Loveren. Board members
never smell a fragrance by itself, only as it
will be dsed by the consumer. They may
sniff a washed arm (Colombian soap),
clothes from a drver (a softener {or the
L. 5.} toy soldiers that smell of cordite
They speak in sharthand. “I'm rating it
number three because of the green note.”
*IU's more of a leathery note.” “The ros
character seems to have popped out.” "It's a
jammy note. That's what I mean by fruity.’

(zu= handed me a bar of soap destined for
the Indonesian market. He had gone down
Lo & river in Bah where women were hathmg

What's a stink among neighbors:

- = h | -y ! I1 -
A pofentiofl [@ws (Ml

b . _II'I.|'I.|'_|.I||.:|' II'I'.'I.|
o pErsy virlLies ||"' D O goond reteitbot

g ghermicgl company near Philogeiphi

feveloped an abatement plan after odor
conswitants (above} from Arthur [
Little. Inc. identified the sources of a

n 1 ] - 1
stennch. The smell of smoke con [FETTTEELRER

Idirg for vears: A

a fire-darmoaped b
deodorizing company spreads aromuotic
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Every human body 5 an odor signiture,
gocording to Chicago scientist B, K.
Krotoszynshl (facing page), who helped
develop this glass chomber for analyzing
the hundreds of body-odor constituents
thar profile sex, race, nutrition, and

illness. Dr. Lewis Goldfrank (above, at
left), chief of Emergency Medicine ar
New York City's Bellevue Hospital, tramns
his staff to recognize promptly the odors
of poisons and diseases that might roll in
on the next stretcher—a remnder that
smell con be a matter of Hfe and death.

and made inquiries. “They are Hindus," he
sald, “They don't use any colognes or per-
fumes. They are very clean, and soap 1s how
thev perfume themselves. Thev like nice
woody, Horal fragrances. Soaps in the lower
end of the European market dont smell
nearly this lovely.”

HE BIGGEST USERS of fragrance
are companies ke Procler and
CGramble, Lever Brothers, and Col-
gate. Une brand of seap uses more than two
million poundsof fragrance each vear. I the
fragrance 15 hought from 1FF, the formula
remains locked in IFF's vault, and the fra-
grance rolls out in 553-gallon drums. ““We put

fragrances in shampoo to make life more
pleasant,” Gus said, ' Your hair would wash
Just as well without a fragrance, but with i
vou sing i the shower.”

Soap companies first used fragrances to
mask the offensive base ingredients, later to
make soap smell nice. “Eventually, [ra-
grance becomes what the product stands
far," one company executive told me.
“Whether yvou use Downy fabric softener,
Final Touch, or Snuggle, if vou f{ollow
directions the result will be about the same,
To the housewife the final test is largely how
hér clothes smell. It's what savs to her, ' Thas
product is working.' Fragrance 15 the stron-
rest drive 1In consumer soap preferences,
Among all the attributes, I would probalkdy
rank performance at the bottom

Gus and 1 walked 1o a nearby market, He
is an enthusiastic smeller., He picked up a
pack of toilel paper, poked a small hole 1
the cellophane, squeczed it, and sniffed
“ilinscented,’ it save. Means it 15 scented.
Almosteverythingis perfumed. " He lifted a
sack of cat htter to his nose. “Yessir, this has
a fragrance. It smells of anise. Cats like it,"
A window cleaner: "Hmm, lemon-scented
ammonia That's interesting. Every mar
keter is trying to break that tradition of lem-
onoil as acleaner.” He screwed off the cap of
i Tabric =oftener. Y These areé beaubiful fra-
grances. See, it's soft smelling. The market-
ing people know that the housewife who has
to decide which one is softer will smell the
softness, and we have to support them with
a fragrance that smells softer.”

A woman pushed a shopping cart past us
(s turned and asked her, *1s that Ombre
Rose?" She was slightly startled, but flat.
tered to be noticed. “"Why no,” she said, 1
don't have anvthing on. 1 just took a shower
Uh, well ves, | dud put on some hand cream
What did you say it was?"

“Ombre Rose, ™

“No, that's not the brand."

“"Yes, but itis the same type ol tragrance.”

[aater Grus said, "“She wasn't even aware
she had put on a fragrance, but I'll bet that
she used four or five products with a fra-
grance 1o them this morning—a soap, sham-
poo, makeup, hand lotion.”

We headed back to Gus's office, *Just as
vou walk with vourevesopen,” he said, “vou
should walk with yvour nose open.” 0

National Geographic, Seplember 956
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they are so few. Nearly three

and a half million Jews tived in
Foland 1n 19392, and theur homes,
synagosues, and schools throbbed
with an extiberance that made
Poland a center of world Jfewish
culture. Then came the Holocoust., .

In the years since, anfi-
aermittsm hoas driven thowsands
more from Poland. Today the
remaining Jews number perhaps
5,000, nearly all of them old,
scattered lthe withered straw
across the Polish plain.

Sara and Rafeel Adar (right)
live in Wiodawa, on the Soviet
border, Sara was a high-spirited
young woman when the Germans
marched {nto town; she swam the
river bardering her fomily's farm
and fled to the Soviet side. Seven
yours later she returned to find she
had no family. Rufael too lost
evervone. They met ond marrigd
after the war. Now theur world,
once vibrant with Jewish life, is
guiet. “We are making our exit,”
say the old Jews. "We will be gone
i minute,

Other survivors bear death-
camp tattoos and grim memories,
Few want anyvthing to do with
strangers. Photographer Tomasz
Tomaszewshkt and author
Muatgorzata Niezabitowsha, a
hushand-gnd-wife team, worked
for vears to build the trust implicit
in the following story.

—THE EDITOR

REMNANTS:

By MALGORZATA NIEZABITOWSKA
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citfes or fowns. [ 1940 they

werk confined to ghettos, and
Although not revealed by any

census, Poland’s total Jewish

population today is believed 0
be about 5,000, Most make their

homas in Warsow or Krakdw,

BALTIC EEA

Three yearsago, after the death of the pre-
vious president, he was elected head of the
Jewish commumnity. He did not want the job.
“Iam a simple man,” he explains with an em-
barrassed smile. "But they asked and insist-
¢d. "You don't have anything ¢lse to do,” they
said, ‘or any family.’

“There’s no money, theres no strength,
there are no people. . . " The old man shakes
his head in resignation.

“But once?"  ask.

“Ah, once. .. ." His face brightens for a
moment. “Fifteen or so vears back there were
10 or 30 of us for prayers. We came every Sat-
urdayv. There was a kosher cafetena, and
Jewsz lived in the rooms across the hall. Then
they left, they died. There were fewer and
fewer of us, fewer, . . ."

“How many of you are there today?"

“A handful.”

“But do vou stll have a minyane”

“For the important holidays, evervbody
comes. They come from other places, from
Wilodawa, from Lukdw, from Siedlce: Andso
a minvan somehow gathers. "

Fram A EMNANTS: THE LAST JEWS OF PODLAND, by Madpursata Mis-
amhifowaing, phmugraphed fry Tomaiss Tonissssueki (o bo peblished this
mpwith by Frisndly Frros. Coperdght © | 858 by Friendly Preas, Inn. Troms-
tn2enf froee thae dhalish by Willimm 8rond enad Hommn Dobarirwiss
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“Who belongs to your minyvan?”

Zoberman, who has been pleasant, even
warm until now, suddenly stiffens. For a mo-
ment the old man looks at me in sslence,

Then he says harshly: “1 won't tell vou, You
can find them on vour own."”

PICK MY WAY among tubs of {reshly

washed linen. At the end of the corri-

dor is a shabby door. The umbrella

maker lives here, the second member
of the Lublin minyan after Zoberman the
shammes,

The old man has a strange face, exotic and
striking despite its undeniable ugliness. Ev-
ervthing seems too big, too expressive—his
nose, his swollen eves, his enormous mouth.
He is wearing a nylon yarmulke.

At first the man does npot exactly under-
stand why I have come, but when it sinks in,
he reacts violently. “Nothing’s going to come
of this! I won't go for t!" His tiny, delicate
wife tries to mediate, and she gets a scolding:
“Quiet, mother!"”

“And the fact that I sav no, a completely de-
cisive no, ought to be enough for you, miss,
I'm no monkey to be put on display. "

Saddened, I protest. This man with a bitter

National Geographic, September |986




and mocking exterior is, for me, an unexpect-
edly discovered character from the old Jewish
world. A man with a modest occupation, sim-
ple. not wealthy, and yet respected for his
wisdom and knowledge. 1 ask for a couple of
clarifications. He renders a lengthy discourse
on impure spirits, a detailed description of the
celebration of Simchas Torah,

“So what doyou want to write? The truth?”
He is scoffing again. “But there is no truth,
there are only varving degrees of les."

“Is that how a devout Jew talks?"

My host smiles unexpectedly. “You've got
me there, miss. Yes, ves, truth exists because
God exists. "

ARIAN ADLER, the president of

the Lublin Jewish Social-

Cultural Association, does not

believe in God. He lost his

faith as a voung man, even though every one

of the 4,000 Jews in his hometown of Bilgoraj

was religious. Some more, some less, bul ev-
ervone observed tradition.

Adler joined the Communist Party of Po-
land. In that region the Communists-—Jews,
Poles, and Ukrainians—"did their work"
together. They distributed underground lit-
erature, agitated, formed trade unions, or
organized cells in the existing ones. "“"We kept
the police busy,” Adler says, He was arrested
for Communist activity and spent three vears
in prison.

"What do vou think about Communism
nowe"

“You know, it is a beautiful idea. Naoble.
But it depends on who carries it out."

Years ago, when there were a lot of Jews in
Lublin and they all had more strength and en-
thusiasm and better health, those from the
Jewish Social-Cultural Association and those
from the relipous community were antipa-
thetic toward each other, downright haostile.
MNow, when so few of them are left, and age,
loneliness, and sickness affect them all, the
conflicts of bygone vears seem less relevant.

The second Jewish Communist in town 1s
Edward Ungier. He has known Adler since
their prewar party activism, they are still

The Last Jews of Poland

friends, and they go to the praverhouse to-
gether. “"We don't believe,” Ungier saws, “but
we 2o 50 that there can be ten and they can
pray, They need to be supported somehow,
don't they?" Edward Ungier, too, feels old,
sick, and lonely. In his yvouth he wis athletic.
He threw 200-pound sacks on his back,
worked all dav without any fatigue. He lost
his strength in the Soviet Union. “1 was a
wreck when I got back from there,” he says,
Five vears of war, camps, and hunger did the
1ob. He had scurvy and insomnia and his
nerves were shot. He never really felt well
again. Now he suffers from everv possible in-
firmity: diabetes, prostate and kidney condi-
tions, circulatory failure, But the worst
torments are the moral ones.

“Puring the war the only thing 1 wondered
about was whether T would ever be lucky
enough tosee aloaf of bread Iving on the table,
slice it, and eat it in peace. Oy, 1 thought then,
I may never live to see the day. 50 when 1 sur-
vived and returned to Poland, all T wanted
was peace. But that was not given to me."

“You were made to feel this?”

“Because 1 was a Jew, When 1 arrived in
1945, my comrades in the party at once ook
me aside and sad, "Edward, vou're going Lo
be a hig shot here, a manager. We'll find vou
something right away.’ But I didn't want it. I
don't have the education, vousee. Solwent to
work in an office. And it was good. I worked
in peace until I retired. But it came out from
time to time nevertheless."

“What?"

“Evervbody else would win awards, but
never me. | hevgave me i lower pension than
I'was enfitled to. And 20 on. And in the end it
would always come out; “Because vou're a
Jew.” But the worst was with my children.”

“You have a daughter and son.”

“Thev both turned out well—educated,
university graduates, Seeing that my wife is
Polish, and in addition I did not practice reli-
gion, the children were brought up complete-
v Polish. And then, in 1963, my Jewishness
was thrown in their faces. My son took it so
hard that he nearly became an anti-Semite."”

“How 15 that?”
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about the First Kodciuszko Dhivision, which
was the beginning of today's army, Henrvk
Laden, arrested and transported to Siberaat
the beginning of the war, had four years of dif-
ficult residence in the U.5,5 R. behind him.
Sob s 300n as he heard about the creation of a
Polish army in the Soviet Union, he left the
collective farm where he had spent the previ-
ous few months. He arrived at Seltsy on the
Okain May 1943, among the first volunteers.
He became & gunner in the First Light Artil-
lery Regiment.

The equipment they had in those davs was
maodest at best. Things did not change until
the United States zent thousands of vehicles
and spare parts to Moscow as aid to it ally.

“Thad been a professional driver befare the
war and cars were my passion,” Laden says.
“Later I went to the front with the Russiansin
those vehicles,”

Laden covered the whole operational route
of the First Polish Army, from the famous ini-
tial battle at Lenino to Berlin, which they
ook with the Soviets in May 1945. He
watched as soldiers raised the Polish flag
above the Brandenburg Gate—"the most
beautiful moment in my life,"” he says today.

“Were there a lot of Jews in the First
Army?" | inquire.

“Oh ves, a lot. There were five af us from
my little town near Lwdw: Markus Lang, Po-
meranz, Targielski, Reiser, and me. A list of
Jewish soldiers of the First Kosciuszko Divi-
ston who were killed in action was published
in a4 Jewish Historical Institute bulletin
There isa page and & half of names and anoth-
er page and a half of those who were decorat-
ed. That shows that Jews aren't so full of fear,
that they can fight just as well asothers, some-
times better. Unfortunately, that part of the
history of Polish Jews is lttle known."

“Mr. Laden, 40 yeurs have passed since the
¢nd of the war. Why do vou still wear vour
decorations#"

“Out of sentiment. Look here—this 15 the
Lenino Medal, this one is for taking Warsaw,
for crossing the Oder, for capturing Berlin,
for victory over the Germans. This is the Gal-
lantry Cross, and beside it the Silver Cross for

5 d

Distinction in the Fields of Glory, another Sil-
verCross.. . "

Laden pauses, smiles, and adds completely
unexpectedly: “But you know, it's all worth
as much as a sucked egp.”

HE MOST DEVOUT among us is
Rafael Adar,” one of the Lublin
Jews confided. The Adars live in
Wiodawa, a small town smack on
the Soviet border.

The little house stands on a quiet side
street. Low, wooden, with a small veranda
and a yvard not much bigger than the veranda.
An old gray-haired woman is sitting motion-
less an a bench near the door. When 1 ask after
the Adars, she beams and grasps my hand.
“That's me, child. I'm Sara Adar. Have you
come especially to zee us? Oy, that's good,
that's good. Nobody visits old people. Come
here, daughter, and let me give vou a kiss.”

Amazed and moved by such a reception, 1
bend to kiss the woman on the cheek, and she
raises hersell and hugs me tight. We enter the
house with our arms around each other. It s
divided into a room and the kitchen. Sara
worries that she has nothing in the house and
good-naturedly scolds me for arriving unan-
nounced, She would have baked a cake and
cooked a good dinner. After innumerable as-
surances on my part that [ want nothing buta
cup of tea, we sit down together,

“We are old Jews," she says. "“The last Jews
in town."

Before the war there were so many Jews in
Wiodawa that it would have taken yvou days
to count them. When they walked the main
street on Sunday afternoon, there was such a
crowd that they poked each other with their
elbows as they passed. A hubbub, but happy.
Yot on the Shabbas such a sudden total si-
lence fell. Only dogs moved around outside
the houses, candles shone in every window,
the singing from the many synagogues carried
on the peaceful air,

The old woman tells it so colorfully and
vividly that T do not even hear her hushand
come into the room.

“(Oh, Rafael,” Sara cries as she gets up and
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leads her hushand to me. “Look, dear, whom
heaven has sent to us,”

Rafael Adar is a short, slight man dressed
inanold threadbare suit, with a felt hat on his

hend. The face beneath the hat is unusually
soft, benevolent, and seems somewhal ab-
cent. We greet each other warmly, like old
friend=. Sarashakesher grav head, and I have
no difficulty imagining how she was once
voung and full of enerigy and ran through the
fields in the nearby village of Hanna and how
she raced against her brothers to swim the
Bug, the wide river bordering the family
farm. She swam the river for the last time to
escape to the Soviet side shortly after the Ger-
mans arrived. When she returned after seven
vears, she had no parents, no family.

Rafael has gone to the kitchen to make tea
for himself. Sara watches him sadly.

“My Rafael 1sn't what he once was, A year
ago he had a stroke, and it paralyzed him."

The old man stands in the doorwavsmiling
pently at us.

“Rafael, sing something,” Sara savs, lively
again. “Because you know, daughter, my Ra-
fael is not a cantor, but when he opened hiz
mauth to pray, you didn't want to eal any-
thing, not even on Yom Kippur.”

“What should 1 sing, Saras" asks Ratael,
still smiling,

“Elmale rvachamim.”

The old man is silent for a moment, as if he
is concentrating. Then he begins to sing. “El
male rachamim—Lord, full of mercy.” The
melody rises sharply. 1t falls and comes back
again, dramatic and strong. Rafael stands in
the middle of the room, hands upraised
When he finishes, he sinks exhausted onto the
sofa. We sit in silence for a long while

Then Sara turns to me. “And when they
brought him to me, he was so skinny, miser-
able, and beat up. That was not long after the
wiar, | had no one, and he had no one. He had
lost his whole family, [ fed him alittle, dressed
him, and wewent to arabbi [ knew in Legnica
to get married. Oy, that was a story. 1 was
alone in a room with the women when sud-
denly it hit me. No mother, no father, no sis-
ter; no brother. Strangers are going to lead me

The Last Jews of Poland

to the canopy. What do I need such a wedding
for? I don't want it! And I started to cry and
scream, Nobody could calm me down. They
coaxed and conxed until they convinced me. ™

“But I see now that vou don't regret it,” 1
interject.

“*How could I regret it?"”

When I leave their home a few hours later,
they walk me to the street. We zay long good-
byes. It is somehow hard for me to leave, At
the corner I turn around. The small wooden
houseis still visible. On the bench by the door
sit the two old people. Sara is resting her head
on Rafael's shoulder. They are silent, looking
straight ahead at the empty street.

HE CEMETERY in Mipgdzyvrzec Pod-
laski, 50 miles north of Lublin,
looks impressive—at least from
the outside. A high brick wall sur-

rounds a good-size piece of land. 1 open the
heavy iron gate. Right inside. on the grounds
of the cemetery, stands the caretaker’s house.
At the sight of me, & powerful German shep-
herd almost breaks its chain. Summeoned by
the barking, a fat man appears from inside
the house and we talk about the cemetery,

The caretaker has lived here since 1945,
The Germans left the cemetery in ruins. The
gravestones were smashed to pieces, broken
and shattered by bullets, since the Gestapo set
up a4 shooting range here. The walls were also
partly destroved and partly torn down. The
bricks had been required for other purposes,
The caretaker leads me around the cemetery
Initsdepths, sheepare grazing. “What Ldon't
mow, they eat,” he savs, asif he wants to fore-
stall my question.

The cemeteryisold. Many of the matzevahs
come from the 18thand 19th centuries. Some
of them are cast iron, unique and beautifully
ornamented monuments. Migdzvrzec Pod-
laski was a rich town. There were beautiful
synagogues here, One of them, from the 18th
century and built of great stone blocks, was
famous. It took the Germans more than a
month to demaolish it

“How many Jews were saved and returned
after the war?” 1 ask.
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grammatical. You're not one of us anymore.”

“They took yvou back."”

“What could they do? They wouldn’t have
had a minyan.™

“What's it like now#"”

“They're used to me.”

“For 30 years you lived far from Jews, far
from their religion. "

“l didn't forget, Durning those vears I forgot
nothing. You can't forget that. It's not like
thiz grass.” Kagan leans forward and pulls
out a handful of grass with a violent motion.
He raises it and waves it in front of my eves.
“Mot grass, that I can pull up by the roots.”™

HE LAST TWOMEMBEHRS of the min-

van lived on the same street in

Lfukdéw, but Herszel Golman has

moved to Legnica, at the other

end of Poland. On the town's main street,

number 78 1s 4 good-size apartment house.

Cn the second foor 1 knock on apartment

five. There 1s a visiting card in the door: *Pin-

ki¢ and Lidia Fiksman." I knock for a long

time. Silence. When 1 am ready to leave,

thinking there is no one there, 1 hear a shuf-

fling behind the door and a woman's wary
voice: “Whao's there?" | introduce myself,

The woman begins questioning me: Where
are you from? What do you want? Who sent
vou? I repeat all my references to the closed
door, but it has no effect. I goon explaining.
At last she asks, *What is my first namers"
Without pause 1 say something different from
what is printed on the card. “Libe. Libe Fiks-
man." That does the trick. The door slowly
opens. Behind it stands a small, corpulent
woman with an expressive face. “Well, come
in then," she says with a cautious smile.

The apartment is small. The kitchen con-
tains a tile stove, and the room is divided in
half by a tattered brown screen. On one side
stand a chest and a round table, and on the
other side a wardrobe and a bed covered with
adown comforter. The woman apologizes for
her behavior, but since the death of her hus-
band, she has been afraid of attacks. These
are such uncertain times, and there is nobody
to protect an old woman.

F80

“Your husband {5 dead?" I ask, shocked.
“He died. He died, the poor man,” Libe
Fiksman says. “He was 82, and hiz time had
come,” She falls silent, and then adds: “T am

left alone not only in this town, but alone
in the world. They are all gone; all dead.” 1
start to say that I'm sorry, that [ sympathize,
but 1 stop mvself because the words stem
shallow and dry, Neither of us speaks for a
long moment, and then Libe suddenly be-
comes animated.

“You can help me. You travel around the
country and know so many Jews. Please find
me somebody, T ask you.™

“But whor"

“Some person—a Jewish woman. She can
even be 50, she can even have a daughter. 1
will feed her and clothe her. That will be a
fucky woman. Idon't have alot of money, but
I have wealth. | have my hushand's fur coat,
my fur, a lot of clothes, a tea service, and a ta-
ble setting for 12. When I die, she will inherit
it all. The apartment too. Now it's so difficult
with apartments, vou have to wailt o many
vears. It's a perfect chance, rights”

The woman looks at me anxiousty. I know
that I cannot say no. Libe is more and more
excited.

“T have a feeling that you are going to help
me. You are a good person. (God might have
sent you to me. Because I am very religious.
In the past perhaps less. But now 1 read only
the siddur, the Jewizsh praverbook. Espe-
ciglly on Fridays. And on Saturday I lie in
bed all day, and I hardly get up and I pray
and priay. Because yvou know, I have sinned
a great deal.”

Libe stops speaking. She is obviously wa-
vering: What to say next? Aftera moment she
goes on in a hushed voice. “T have been angry
at our Lord.”™

“How " [ ask, surprised.

The ald woman nods her head,

“Oh yes, Yes. Because we are supposed to
be a chosen people and-—what? Blood and
blood and hatred. . . . Sometimes 1 thought
aboutitand . . . and [still think that way a lit-
tle—it would have been better if He had not
chosen us, if He had let us live like others,™

Narienai Geographic, September 1986




BAR MITZVAH is a jovous occasion all

over the world; in Warsaw on May

18, 1983, however, the joy was

exceptional. For the first time in

30 yvears a l3-yvear-old boy stood on the dimah

in the center of the synagogue. He did not

stand among his contemporaries but among

old men zeparated from him by at least two
generations—two absent generations.

All the old men had assembled for this—the
sick anes, even the ones who rarely come to
pray. They crowded tightly around the himah
on which the small, thin bov wearing a tallis
(priver shawl) was singing the prayers in a
none-too-certain voice. “"That's the seedling,™
one of them had told me earlier. “He has
grown from fallow ground that we long be-
lieved to be absolutely barren.”

That day the synagogue was full. All the
benches: were taken, and an old woman who
arrived somewhat late had to ask me to move
over and make room for her. She asked me in
German, but I knew her by sight and an-
swered in Polish. She did a double take.
“Aren't vou from an excursion?"

It was my turn to be surprised. *From an
excursion? Why#"

“Because there are so many people here to-
day,” she caid. "So many voung people, and
it"s usually completely empty. Tthought atour
from America had come.”

When | explained that it was a bar mitz-
vich, the woman at first did not want to be-
lieve me. Then she fell silent for a long while
and finally said quietly, “Thank vou, God, for
letting me live to see such a moment, "

ERGS0ON HOUSE, on the nght bank in
Warsaw, once belonged to the Jew-

ish community and housed both a

school and a theater. Apartment 1,

on the second floor, is strange, somewhat
neglected, but full of charm, containing a
multitude of original and amusing objects—
theatrical decorations, pictures, and above
all, books. They fill the walls; shelves hang
even from the doors. The four of them live
here: Ninel Kameraz, her hushand, Bogdan
Kos, and their two sans, 15-vear-old Lukasz

The Last Jews of Poland

and Mateusz, 13, the one who had the bar
mitzvah—the seedling.

Ninel looks voung, T am astonished when
she says she is 48, “That's right," she con-
firms, “But with experience for twice that
old. . .. To be a Jew, and a poor Jew at that,
and furthermore from a Communist family,"”
she spells out her name: “N-i-n-e-1. Lenin
spelled backward. Such names were fashion-
able among Communists. My sister is named
Rema after the first Jetters of a Soviet slogan
that was very popularin the 1920s— Revolu-
tion, Electrification, Mir [peace].’

“When the boys were four, five vears old, 1
took them to their grandparents’ graves. ['told
them that I am a Jew and they are Jews after
mie. Later, when we were in the svnagogue,
one of the people who was praving asked if
our sons wanted o learn Hebrew. Mateusz
reacted with enthusiasm, and Lukasz also
agreed. The boys started going for lessans,
Lukasz soon wanted to quit. I told him,
though, that he had to learn for a vear. After-
ward he could decide, when he knew what it
was about. And so 1t was. He came to me and
said, ‘Mama, I know I'm a Jew, but I don't
like it ' I didn't coax him any more,”

“With Mateusz it was different#"

“That's right, He found something that
was his and true. When his teacher suggested
the bar mitzvah, he agreed with joy."

“UH two brothers raised in the same way
and almost the same age, one chose Polishness
and the second chose Jewishness. "

“Fukasz 1= more tied to—even fascinated
by—Polish culture. . . . Mateosz had a meta-
physical, religions inclination since child-
hood, When he was little and barely knew
how to walk, he was already asking about
death., How is it possible? What happens
alterward "

“And vou, Ninel?”

“I have a deep feeling that evervthing is in
order,” she replies. 1 am a Jew, and my an-
cestors arranged that with God. It haslasted a
long time, and it has been difficult—it is not
casy o be the people chosen by Him, But it
happened. Of course, I would rather my links
with Him had been more tangible, that | had

387




E dat trace of the Jews of Borczew,
rhe huge cemetery on the outshtris

af town crumbles in atark desecration.

Flere a SOray |_,||_'_J_f leaves o bone; elsewhere
cattle grase among fallen headstones and
children play ball. In nearby Laskarzew
stands a fuge stone monument, erected
by Zygmunt Warszawer. The dedication
reads, “To the Israelites of Laskarzew
and Sobplew, murdered bestially

ini the years of annihilation 1939-1945,
Remember forgver this horrible crimé
Eternal fame and etermal peace to thetr

nailowed souls,

158

heen brought up in the religion. But it was
otherwise. Na, I have no doubts in this mat-
ter, and no fears.”

[ ask Mateusz, “What does it mean to vou to
be a Jewr"

Mateusz bows his head and does not speak
for a long moment. Then he begins, with a
gslight stutter. *It's hard formetosay. . .. To
me it's; well—mormal. When 1 was little,
Mamatold methat lam a Jew but Daddy isn't
and that the tribe is inherited from the father
and the natien from the mother. Later | went

Mationl {.r'|'ri':'q'|"|.'||"-'||."4.| ; 'il'-'-".r:'ll*"-"hl-'r r 1UAD




tochurch, to catechism, with mv friends from
school, but it bored me, so 1 stopped going,
Then I asked Mama if Jews have holidays,

Catholice have

If we could observe them
theirs, and I wanted to have something too.”

“IDid you start observing them ¢

*¥es. Pesach and Purim. It was certainly
not all in accordance with the rules. Daddy
cued us. also read a thick book, The History
of Israel. 1 took notes, and later I recited the
history of Esther. Also I made raisin wine for
Purim. And Lukasz led the seder for Pesach. |

The Last fewy of Poland

asked and he answered. We also went to svna-
gogue, but we couldn't tell up from down,"”

*On the Thursday before the bar mitzvah,
when you had your examination, you fnnted
in the synagooue "

“Only the minyan wis there, 1 stood along
time near the bimah. 1 waited and waited. |
was terribly frightened, and then suddenly 1
felt that 1 couldn't doit. Then I fell. I woke up
on & bench. 1T he old men were standing over
me, and each one was offerine me his heart
medicing. Thev all carry nitroglyveerin, ™

“On Saturday it went better.”

"I wasn't so nervous any more. 1t was a dif-
ferent gtmosphere—a full synagogue, my
friends. Once [ stepped onto the bimah. it be-
came totally quiet. Behind my back 1 could
feel that they were all listening. It was funny
—as soon as [ started reading, all those old
gentlemen began prompting me. Every one of
them! When I walked off the bimah, they all
hugged and kissed me, even though I didn't
know a lot of them. "

“How do vou get along with vour brother?
oesnt it bother vou that one of vou wants
above all to be a Pole and the other one above
all & Jew?"

“I don't see anything bad abouot that It all
comes down to choice. He doesn™t want o
depend on a religion. He save he wants to
be free

“"And yvour”

“My religion doesn't hinder me in any

way,"

“For thousands of years being a Jew has in-
volved persecution, suffering, even death.™

“Yes, I know something about that.”

“How do vou understand the bar mitzvah?
What does it oblige vou 1o do?"”

“INot to renounce it, "

“MNot to renounce what "™

“lTewishness.”

“S0 now how would vou answer the ques
tion, ‘What does it mean to be a Jew?' ™

“Itseems simple at first. And then the more
vou know, the harder and harder it becomes
being a Jew, Especially in Poland. ™

“But I see that vou're not turning back.™

“No. I'll take the risks.” []
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METEORITES

Invaders From

By KENNETH F. WEAVER Photographs by JONATHAN BLAIR

FORMER SENIOR ASEIBTANT EIMTOR




THMINUTE TIME EEFOSUEE TAREN FROM (N3IDE ARITONA'S BITEOR CRATER

Blazing across the night sky, a shooting

star from the Geminid meteor shower cuts
across star trails. Each year thousands

of tons of extraterrestrial material, most of it
undetected, breaches the atmospheric shield,
usually to self-destruct before impact.




NE DAY some 50,000 yvears ago,
along Canon Diablo in northern
Arizonn, antelope grazed on a
sagebruzh flat near a juniper
woodland, Save for an occasional
saber-toothed tiger and mam-

moth, no danger threatened. Man had not
vet appeared on the continent,

Far to the southeast a dazzling glow sud-
denly It the sky. It approached with on-
earthiy speed, becoming brighter than the
sun and leaving a luminous trail, Every ani-
mual lifted its head in alarm.

Without a warning sound the terrible bril-
liance was upon them. The very earth ex-
ploded. Millions of tons of rock jetted
upward in a great conical sheet. A mon-
strous shock wave leveled trees for miles 1n
every direction. Wildfires burst out sponta-
neously, blazing from land already seared
by the giant fireball.

Darkness settled overthe area, for pulver-
ized rock, dust, and soot, thrown far into
the stratosphere, blocked the sun. Then, as
wind and rain dispersed the veil, the frst
feeble light revealed a landscape of desola-
tion, Where the fireball had ended its deadly
flicht, a high rim encircled a wound in the
earth 4,000 feet across and 730 feet deep.

Thus was born Meteor Crater.

An imaginary scenario? Not at all. Scien-
tists 10 recent vears have vastly increpsed
their understanding of the extraterrestrial
visitors we call meteorites and the craters
they can make. We know that the fireball
thousands of years ago was caused by a
giant chunk of iron and nickel, the Canon
Dinblo meteorite, Air in front of this intrud-
er from space became shock-compressed
and highly incandescent. That in turn heat-
¢d a thin outer layer of the iron body to in-
candescence, and molten material streamed

Scar from a cosmic bomb, Arizona’s
Meteor Craler (s edrth's most studied
impact structure. Nearly a mile across
and originally 750 feet deep, the crater—
here crusted by snow—is attributed to a
300, 000-tory meteorite some 50,000 yvears
ago. Meteorites of this size, which can
unieash the explosive energy of nuclear
weapons, probably fall less than once
ewvery thousand yvears, Apparent crater

at laft isa bulldozed livestock pond

National Geographic, Seplember W0
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off during its swift passage. On impact it
disintegrated, melted, and partiy vapor
ized. Remnants by the ton have been foung
within a six-mile radius of the crater.

Eugene Shoemaker of the U, 5. Geologt
cal Survey at Flagstaff, Arizona, authonty
on Canon Ihablo and its crater, estimates
that the bolide (& Areball-producing object)
medsured 1353 feet across, with 4 mass ol
300,000 tons. Tt traveled at some 12 miles a
second. Its destructive energy equaled 13
megaton bombs, twice that of the Mount 5t
Helens explosion, and a thousand times that
of the Hiroshima bomb

Fortunately, ohjects of this size fall only
rarely, perhaps once every 1,300 years or 50
on the average. However, truly huge objects
Mmay Come our way over geologic intervals
shoemaker estimates thal & meteorite six Lo
seven miles in diameter will hit about once
every 65 to 100 million vears, Such an 1m-
pact would leave a crater more than a hun-
dred miles across, As we shall see, itz effects
would be disastrous to much of life on earth.

vy BRI EAF

Cinly frudt of a ten-year vigil, sections of
a@ meteorite are seen aguinst a photograph
of ite full near Lost City, Oklahoma, in
[870. Testimony to the fustrations of
meteorite tracking, this was the sole find for
2 group of scigntists whose cameras
monitored the shizgs for a decade

Interested tn earth-threatening Cosmic
bodies, Eugene and Carolyn Shoemalker
(facing page) have discovered eight comets
grid nine stray asterpids at Californio’s
Palomar Qbservatory, Gene calculates that
e impact lorge énough to couse global

catastrophe occurs every 65 1o 100 million years

s
I

While the odds of a giant impact in yvour
lifetime are so vanishingly small that there s
no cause for concern, il may surprise you to
learn that earth 15 subject to constant bom-
bardment from space. Atleast 20,000 tons of
meteoritic material annually penetrates our
atmosphere—more than 50 tonsa day. Most
af this i= small, the size of dust particles or
sand grains, Larger objecis—irom a few
gunces to a top or more—account on Lthe
average for perhaps a hundred tons a yvear

Despite the volume of material falling on
our globe, only one person is known to have
been struck by a meteorite. In 1954 a woman
in Sylacauga, Alabama, suffered n severe
hip bruise when an 8. 5-pound stone crashed
through the roof of her house (page 413).
Contrary to one story, the song “Stars Fell
on Alabama' was not inspired by this event;
the music was copyrighted 20 vears earlier

By amaring coincidénce, two separate
meteorites—one in 1971 and the other in
1982—broke through the roofs ol houses
in Wethersfield, Connecticut. No one was
injured ineither case.

HE NAME Meteor Crateris really a mis-

nomer,* A mefeoris a shooling star, a

streak of light across the sky. The ob-

ject causing that display 15 a meleor-
oid. And if the object does not burn up 1n
the atmosphere but lands on earth, it is a
metearite

Meteorites are not easy to find, as cin
be attested to by the few men like the late
Dr. Harvev H. Nininger who have spent a
lifetime looking for them. Aside from the
large numbers found in Antarctica m recent
vears, the annual list of new meteorites re
covered on land i1s probably no more than
10 to 20, although some of these may have
wroken into numerous fragments.

Contrary to the common perceépltion thal
most meteorites are basically iron, hike the
Canon IDablo bolide, more than 90 percent
of those recovered from observed falls are
composed of stone or mixtures ol stone and
iron. On the other hand, rons are by far the
easiest to find,; because thev can more read-
ily be distinguished from ordinary rocks

"It 15 also called Harminger Urnker aiter e engmeer
who claimed the huge hole in 1903, hoping, in vain, Lo
find a valuable lode ot nickel-iron. Damel M. Bar-
rifueer was one of the first to argue that the cratér was of

meleariiic ongin

National Geographic, September 1956



irons are more hkely to get

Moreover
rIII-'I]'_:I]I the enormaous ||I'.i.:__:_' of the atmao-
sphere without breaking up, and
resist weathering {ar better than stones

A primeexampleis the Hoba iron, world's
:.,I.r',[J_':-'- -'I!II.'_]I' ITI-.'tI'I' |'i|_|,'I -'-!||| -:-.ill',_' Ly I‘ll."r-!' ||
fell nesr the northern Namibian town of
Lrrootiontein, in the southwest '
Africn. To reach it 1 drove along the CHav:
Valley, with vellow-flowered geeibos and
thick thornbush lining the way

On the Hoba farm, where Jan Engel-
hrecht ralses cattle and maize, 4 simph
dirt road leads to the meteorite, resting in

Lhey

COTrner Ot

e teorites—Invaders From LT

unpretentious solitode amid
acacias and small bushes. A
ark, rusiy-looking, rather
sgyuarish mound, 1t is only
halt-burted below the sur-
s measurements of
AN ne
by nine by three feet belie
Its hume mass, estimated at
6 tons. Along corners and
cdpges a few glittering patch-
es reveal where samples
l:-f [|'||'
have been sawed off for
aboratory study

1The Hoba meteorite was
found in 1920, No one
knows when it struck earth,
put a thick nnd of rast sug
gests that it must have fallen
i preffstonc tmes.

Why did Hoba not break
Up On entry into the stmo-
sphere?s Scientists point oul
that a stony meteorite this
siee¢ would undoubtledly
have [ragmented, bot irons
are far stronger

And why is there no cra-
ter? acientists only

Dolice

speculate that the

FALe

:-||!'I'||:"II'III.",[ more 1

iran-nickel body

CAn

iproached at a very low
Lthat atmospheri

it down miuch

angle 50

drag slower
more than usual
HE cECOND largest
s gie
lound
Lthe Tent

to skimosin west Grreenland as long ago as

melcorile ever
Ahnterhito, or
Was knowrn

1818, It was part of the Cape York iron from
which the Eskimos laboriously pounded
pleces 1or harpoon tps and kmves, In the
late 1890s Arctic explorer Robert E. Pean
managed to move the 34-ton monster 300
feet ta his ship and transport it to the United
States, Today it is the centerpiece of the ex-
Lensive Arthur Ross Hall of Meteoritesinthe
American Museum of Natural History in
New York Ciny

For mast of the ifetime of mankind, me
teorites were an iniriguing mystery. The
d fall from the sky was

ides that sloneéEs cou
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mentioned even in ancient Chinese, Greek,
Roman, and biblical writings, but it was of-
ten viewed with deep skepticism. (homas
Jetferson, however, almost certainly did sei
make the statement attributed to him that %I
would rather believe that two Yankee pro-
fessors would lie than that stones fall from
heaven.”) Some pecple thought that these
strange “thunderstones” had been struck by
lightning,

Only in the late 18th century did scientists
begin to recognize that meteorites were ex-
traterrestrial matter. Confirmation came
in 1803, when & member of the French
Academy investigated the fall near L'Adgle,
France, of ashower of 2,000 to 3,000 stones.

FIEST NNOMEEEE  REDY

Spawn of giant meteorites, tektites are
thought to be melted ejecta of major
itmpacts, ounched by explosive colitsion
on ballistic trajectorics across ALndredas
or thousands of miles, These button-
shaped samples (abowve) from Australio
show typically ablated front, at right,
and rear gides

Meteonites are classified n three
gFroups: stones, trons, and stony trons
Of the two trons (Hustrated (facing
pagel, one comes from meteorité-rich
Antarctica. Carbonaceous chondrites, a
subgroup of stones, arg very rare A lorge
one thot scaottered near Pueblito de
Allende, Mexico, in 1969, has proved a
bonanza for scientists ke Crerald
Wiasserburg (facing page) of Caitech
He and others found evidence of matter
within white inclusions in the stone that
predates the solar system.

R

The largest weighed about 20 pounds

Today we know that most meteorites are
extremely primitive remnants of the for
mation of the solar svstem 4.6 billion vears
ago, They provide a valuable record of that
event. Moreover, small white mineral inciu-
sions in a meteorite Known as Allende have
strange isotopic anomalies: That s, the pro-
portions of different isotopes, or species, of
certain elements, such as oxygen, are strik-
ingly unlike those on earth. This proves that
they contain traces of presolar matter—de-
bris from explosions of dying stars. These
hits of mineral help give insight into the na
ture of the presolar universe and the forma-
tion of the solar system.

As Professor Gerald |
Waszerburg of the Califor-
nia Institute of Technology
puts it, “With Allende we
may be looking into the
heart of the stellar factory.'

IS ONE THING Lo realize
that meteorites are ex
traterrestrial and that
their parenl Dodies
were formed near the be-
inning of the solar system
That, however, does not
answer the question of
where they have been dur
ing the 4.6 billion vears of
earth’s existence
s The answer may lie in
twio places. One is the belt of asteroids orbit-
ing the sun between Jupiter and Mars, much
of it more than twice as far from the sun as 18
earth. It consists of uncounted millions ot
chunks of rock and small planetoids left over
after the planets had formed. Another possi-
ble source is the comets, those billions of
‘dirty snowballs” that perniodically come
from far out bevond the realm of Pluto,
swing around the sun, and then vanish
again into the unknown.
1he asteroids, many in overlapping or-
bits, often find themselves colliding with
their fellows. The grinding, shattering ef-
fects of these constant collisions over the
eons have produced an immense amount of
rubble. The gravitational tugs of Jupiter's
huge mass sometimes perturb the orbits of
the objects so radically as to throw them

Natfonal Geographic, September 1986
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SOUTH
AMERICA ™

s

clase to earth, In some cases the fragments
become what are known as earth crossers.

Just as two highways meet at a cross-
roads, so do the arbits of earth and of these
displaced astercids intersect from time to
time. Nothing may happen for several hun-
dred thousand or even several million years,
but sooner or later earth and asteroidal frag-
ment meet at the crossroads. A collision is
inevitable, and another meteorite comes
to ground.

The first earth crosser was identified in
1932 by Karl Reinmuth, an astronomer at
Heidelberg Observatory. While studying
his photographic plates, he realized that he
was seeing a fast-moving object that would

SO0

get as close to the sun as Venus, well in-
sicdle earth’s orbit. The object was named
Apollo after the Greek sun god because it
came closer to the sun than any other
asteroid known at that time. The name has
since been applied to other objects with
similar orbits.

Today some 40 Apollo earth crossers have
been identified. Astronomers believe there
may be as many as 1,000 Apollos greater
than a kilometer (3,300 feet) in diameter.,
Calculations suggest that several objects
this size will collider with earth every
million years.

Not all earth crossers, however, are
asteroids, A number ure now thought by

National Geographic, September |986




Meteaorite impact structures
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Earth’s pockmarked face

Of the 116 impact sites depicted here, 13
have been uneguivocally associated with
‘meteorites. Though meteoritic material has
not been found near the rum::im'ng 103, the
presence of chemical and mineralogical
fingerprints identify them as probable
impact structures, They are thought to have
been caused by hypervelocity impacts of
large meteorites whose pre-atmospheric
speed was little affected by
atmospheric drag. The craters can be
as much as 30 times larger in
diometer than the bodies that
created them, which melt
and almost entirely vaporize on impact.
Early in earth’'s development the planet
wowld have been as heavily cratered as the
moon. Erosion and plote tectonics, however,
continue to erase the record of impacts.

Comveyor bell of extraterrestrial riches, the
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some scientists to bhe “burned-out" comet
nuclei or fragments from them. As comets
leave the deep freeze of space and approach
the sun in their hairpin-like orbits, ices of
water, carbon dioxide, ammonin, and meth-
ane that make up perhaps half the comet nu-
cleus will begin to sublime—that is, turn
directly from solid to vapor. This action
tends to unbind the earthy, racky portion of
the comet, sometimes explosively, releasing
small particles. Together, the gas and dust
stream out for millions of miles, forming
the kind of filmy tall that Halley's comet
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Dvine intervention was how the Cerman
King Meximilian interpreted the 280-pouml
meteorite that [anded near the Alsotion

town of Ensisheim {abowe, depicted tn a
contemporary woodcut) in 1492; Maximilian
decreed that the stone be preserved as a sign of
God s wrath toward his enemies. In the same
vear Columbus reportad “a marvellous branch
of fire™ that fell into the sea as he crossed the
Atlantic. On display in Ensisheim’s town hail,
e surviving 120-pound remnant of the Alsatian
stone is toasted by an association af local

“"puardians” (facing page).

watchers have observed in recent months.
After repeated passages about the sun, a
comet may be left as a small, dark husk, per-
haps no more than a mile or so0 in diameter.
Just as gravitational perturbations may
force asteroids into more eccentric orhits, so
may comet nuclei find themselves captives
in near-earth orbits, where they too could
hecome parent bodies for meteorites,

N THE EARLY MORNING of June 30, 1908,
a spectacular event in the remote forests

of Siberia astonished and mystified the
inhabitants. A blinding fireball visible

A2

for hundreds of miles exploded in the atmo-
sphere some six miles above the headwaters
of the Tunguska River. The cataclysmic
detonations were heard at least 600 miles
away, The airshock wave circled the earth,
Twentv-five miles from the site it threw a
group of nomads from their tents; tén miles
fartheér at a trading post one person was
knocked to the ground unconscious. During
the “white night" that followed throughout
western Europe, newspapers could easily be
read, and Siberian nights remained abnor-
mally bright for the next two months from
light-reflecting dust high in
the atmosphere.

Because the Tunguska
site was almost inaccessible,
and perhaps because of a
lack of information and in-
terest, Russian scientists did
nol mounl an investigation
into the phenomenon for
nearly two decades. When
they did make theirwayinto
the swampy region, they
found trees lald down in
paraliel lines for 20 miles
and more. But mystéry of mysteries, there
was no crater. Nor were there any telltale
meteoritic fragments, although peat depos-
its have given up tiny cosmic spherules that
probably melted from the bolide.

What caused the Tunguskaevent? Specu-
lations have included an alien spaceship, an
annihilating vollision of matter and antimat-
ter, and a vagrant black hole— explanations
as unacceptable as thev are imaginative, It
£ now gencrally recognized that Tunguska,
like Canon Diablo, wis a meteoritic évent.
But because the bolide exploded so far
above ground, the shock wave did not blast
out a crater.

Scientists calculate that the Tungusks
object had the destructive energy of a ten-
megaton bomb. But the experts are divided
over whether it was a piece of asteroidal ma-
terial or a fragment of a comet nucleus, One
tvpe of meteorite, known as carbonaceous
chondrite, is structurally weak and easily
crushed. Comet nuclei are beheved Lo be
similar, for the material is probably porous.

Moreover, calculations of the orbit of
the Tunguska object show that it could
have been a fragment of Encke’s comet, a
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A spectacular example of
such a fallisthe Allende car-
bonaceous chondrite, a rare
Lypé, that fell in the Mexican
state of {Chithuahua shortly
nfter 1 a.m

|.,r|l..| ||_

n February 8,
SO
booms were heard {or greal
distances, and the blazing
holide was seen over much
of the T

wWhtle still in thight it frag
mented nto thousands of pi
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nieces totaling
unk bDarely
missed Lhe post office gt Pueblito de Allende,
which gave the meteorite 1ts name. The
: ground in an elliptical
pattern, of strewn held, covering more than
100 square miles. Almost
meteorites break up and fall
like this
Within hours

NUMEerous museums,
versities rushed to the area to get samiy Lirs
Together with schoolchildren, cabdrivers,
and others, they collected two tons. Allenda
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turned out to be an upusual tvpe of meteor-
ite, of which only seven other examples
were known, and it owas avaalable In
lavish amounts

One of the scientists who went to Allende
wis Elbert King, then curator of the Lunar
ReCe1IVIng ]_,_||'|l|,‘._1-'.-lr:l. 11 MNASA's Irl'lll.-!I (T
Space Center at Houston, Texas. He wel-
comed the chance to uze matenal from space
tor calibrate th gamma-ray speciromeiss
that would be used to examine lunar ma-
terial. Withim 104 hours after the fall,
RN s spectrometer was counting gnmims:
ray emissions from Allende samples

Tust five months later the Apollo 11 astro-
nauis brought back the first lunar rocks and

H kg

ey mobilized to

siitl. The tremendous interest in lunar mate-
rial, and the remarkable scaentific machin-
examing it, brought a
reviolution in the study of metenrites
Allende proved easy to collect hecause 1t
fell in such large amounts in open desert

country. But smaller meteorites, even when

thev are seen to {all, may be difficult to find
Harvey Nininger, former biology profes-
gor it MoPherson Caollege in Ransas,

..1.'|_'|||
died last March at the age of 99, developed
the most successful method of tra l-;']:u_.' such
falls. He would travel the countryside, es-
pecially in the mudwestern plains, seeking
out anvone who had seen a bolide on 1is
frery path. By correlating the estimates ol
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A mass extinction some 65 million YEOTE

apo had long perplexed scientists when the

father-and-son team of Luis and Walter
Atvarer and their colleagues in 1980 proposed
a bold theory imvolving a gigantic meteorite

tmpact, Seen behand o stor .__'l'-J'r'--' I Efens

Berkeley [ab fabove), the Alvarezes discovered

that a thin tayer of globally distributed clay
(right) between strafa of the Cretaceous and
Tertiary pericds was rich in the rare element
iridium. They believe the iridium and other
glements are fallout from a life-extinguishing
impact by a comet or huge asteroid. A section
f [imestone from the Cretaceons (right
center) 1= embedded with fossils of mam
microplaniton species, while the Tertiary

sampie (top) conioine far fewer

Meleorties—Invaders From Spacs




A meteorite six miles in
diameter, like that which may
hawve devastated the planet 65
million years ago, hits the
ocean at 12 miles a second,
cutting 25 miles through the
earth’s crust and mantle
almost instantly (1), and a
tremendous tsunami builds.
Some 10,000 cubic miles of
muaiter is ejected @}, baring
molten rock that triggers
instant seafloor volcanism,
eventually forming a crater
125 miles wide (3).
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con fanuary 3
similar techmques red
free stone in Canada

Pribraim stond

overed the Innis-
and four pieces of th
n Czechoslovakia Hotating
shutter action broke up the meteor trail into
1 series of dashes on the film
these [T duced thetraiectorva

Analvsis ol

] v and calculated
arbit of the meteoroids. All three orbits re
seémble those of Apollo earth crossers

cache of meteoriles ever
uncovered 1s, of all places, in Antarctica. In
| 969 a Japanese expedition near the Yamato
Mountains happened to find a
R . one iif '-'.'j'.:nf'l'. Was 8 ran '}!.-l .

Expeditions since then,

el Ty |
[he greatesd

Ot

oth fapanese and
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volcanism send hot gases
and dust far above the
atmosphere (@), The cloud
settles and spreads (5) until

it blankets the globe,
blocking life-sustaining solar
energy and causing large
numbers of species to perish.

[ hes
SpECIMENS, great-

stheamount of o

\merican. have mounted searches.

have collected some 7,504
[V Increasii IetEGritic mate-
rial avatlable to scientists,

moving ice in Antarctica
becomes ked and
irgely hidden below the
Hecause of low temperatures the
blocked 1ce cannot melt, but,
high winds, it sublimes, escaping as-vapor
Meteorites trapped in the 1cy convevor belt
are thus exposed on the surface, and gradu
atly they accumulate. There is astonishingly
little snowfall on the contis H
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An abrupt change in both land and marine
1,539 populations occurred at the boundary of the
| Cretaceous and Tertiary periods, 65 million
| years ago. Prior to the cataclysm that rendered
| maost of them extinct, reptiles large and small
o0 ' dominated the landscape. Among the few that
o i survived are those familiar to us today, such as
“ | turtles, crocodiles, and snakes. From previous
insignificance, mammals emerged masters of
the land. Large numbers of plant and animal
genera, as indicated by the bar chart, vanished
from the fossil record, including dinosaurs,
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Many of these jeebound meteoritex fell
el reds ol !||||'| |,'|-E- |.|' YEAFS AED .I-|
some are heavily weathered. Some are well
preserved because of the low lemperatures
A 1% I.:'I'-.l'._'. CICEN COnNOtIon: | bt scien
Lists take great pains to see that they are not

contaminated. Protected by clean Teflor

bags, the stones are Kkept frozen until they
uston, where they are opened in
processing cabinets originally desipned fo
lunar sample:

murprisingly, four of the Antarctic finds
ire helieved to hove come from Lhe moon

rocks hurled into sg

ace by lunar impacts
Lheir chemical and mineralogpical makeup
CHISELDY T |"::I|'!.|'- '||.:' i -:|r||g||--; mal -'-"|
on the moon and 15 unbke that of other mets

orites. At lepst one Antarctic meteorite and

several in other parts of the world are now

believed to have come From VLATrs

CIENTISTS classify meleartes in thres
||'| _-:Ii EEFLLTE rons. stons ;rllii' .|.|||E

stones, based on their proportions of
metal and stony, or silicate, material
['he largest group by far are stones, and the
most common of these are lermed cnon
drites, T hey are s0 called because thev con
tain large numbers of sphenical bits of

stliciale Known as chondrudes, which nevier

DTIZHAL anedarth. Some may be as large as i
Wi, but most are milhimeter size or smaller
[a mulhneter is .I|:|"-|I 16 wide as two of th
neriods on this pag

Chondrites are of specinl importance be
cause they répresent mikti rinl exisiing when
the solar svstem arcreted, and they e |||l'li
melting within planetary bodies. Analyses of
the chondrites reveals significant informa

tion about those proomordial conditions

(Carbonaceous chondrites, such as
tamous Allende meleorite, contain a greal
™l

den] of fine-gratned carthy material as «

as chondrules. Two rare tyvpes, known asC1

i (2 offer a treasture trove of oreand

molecules, Australia's Murchison stone, for More fuel for the impact theory: §ruc

example, contains several amino acids (@fCERLE0 '..'“'!“H-LI S ..:Ii;
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by ivinethings). but thev could he the direct | i
: proposes cosmochemist dward Anders (top)
chemical precursors of organic evolution hefare o stulizad sceifoture of M

CIFLELTRE |

Lhe largest of all meteoritic stones fell gy oy the University of Chicago, “The fire and
near Jiin (formerly Kinn), China, m 1976,  the worldwide soot cloud Blockine the st wetilid
A fireball and several explosions preceded a  have been an ancien aniog o nuclear winte
shower of chondrites with a total mass of | serious worry of our age,” Anders says
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about four tons. One stone alone weighed
almaost two tons

IHE OPFPOSITE EXTREME [rom such

large falls are the micrometeorites.

These are dust grains, many of them

miuch thinner than a human har
They result from total breakup of the
more fragile stony meteoroids; including
comet nucle

Donald Brownlee of the Undversitv of
Washington has  collected more  than
100,000 of these tiny specks. He gets some
from the siratosphere using a stickv surface,
somewhat like flvpaper, carried aloft to
60,000 feet by U-2 planes. He getsa hundred
times more by dragging a 600-pound mag-
netic rake more than three miles down at
the bottom of the Pacific Ocean, About hall
af the micrometeoriteés contain metalhs
iron, or magnetite, so they readily stick to
the magnet,

Particles the <ize of sand grains are re-
sponsible for many shooting stars in the
nightsky. Thev melt, forming cosmic spher
ules. smaller particles tend to lose their ve-
locity very high in the atmosphere before
they can melt; they Hoat to earth unchangei

“Ifyou had lettuce for lunch,"” says Profes-
s0r Brownlee, Yo '||'.'|I|IiL|'|]:'.' ale 4 1w al
these dust particles. They are very primitive
carbon-rich chondntic materigd, probably
from comels at least as old as the solar sys-
tem. Some represent the outer fringes of the
planetary system when it formed; some may
be interstellar grains, formed elsewhere in
the galaxy, that existed before the sun and
planets formed. That 1s why they are so 1m-
portant to study.’

Fxtremely tiny glassy balls called micro
tektites are found in deep-3ei cores, Unlike
Brownlee's dust they are not extraterrestri-
al; they are simply minatire versipns ol
larger glass objects called tektites, found
only in certain areas of the glohe, These ob-
jects were once thought by some to come
from the moon, bul their chemaistrv = Lerres
trial, not lunar. Almost all scientists now
believe tektites 1o be once molten droplets
thrown up by glant impacts on earth. Some
show strong ablation, or melting, effects
from speeding through the atmosphere

One group of tektites, known as molda-
vites, are found in Crechoslovakis They

Meteorites—Invaders From Nprace
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are about 15 million yvears old and are
thought to have been thrown out from the
24-kilometer (15-mile) Kies Crater in Crer-
many. Another group, called Ivory Coasl
tektites, about & million years old, probably
camée from the 10 5-kilometer Bosumiwi
Crater in Ghana, the sacred lake of the
Ashanti tribe, Others, whose origin ismore
unceriain, are found in Australia, Southeast
Asia, North America, and the Soviet Union

ETEOR CRATER, with which we be-
gan our story, is the freshest and
voungest of the important impact
craters on earth. It isone of 13 1m

pacl sites that are uneguivocally associated
with meteorites. They include the Odessa,
Texas, and Haviland, Kansas, craters, and
others in Australia, the U 5.5 R., Argenti-
ni, Poland, and Saudi Arabia

Moare than a bundred other sites lack actu
al metenrites hut are nevertheless regnrded
as impact structures because they contain
certain deformation features and diggnosti
minerals. Une 1s coesite, g crystalline form
of silica created from quartz under pressures
20,000 times that of the atmosphere. Anoth-
er high-pressure form of silica 15 called st
shovite. Nelither minerial was known before
1960, but todayv they are recognized as the
fingerprints of meteorite impacts

=mhatter cones offer further dingnostic evi
dence of intense shock. These cone-shaped
striated fractures may be tiny, or they may
reach as much as 40 feet 1n length. Ata mant
impact site partially underlying Chicago's
O'Hare International Airport, shatter cones
were recently found beneath a hundred feet
of glacial zediments,

In addition to the more than a8 hundred
structures of demonstrable impact orngin,
mare than 50 others may be meteoritic rath-
er than volcamc, although they lnck any ol
the dipgnostic criterta. Many of these are
faintoutlines of huge craters long since erod-
ed away. They sometimes show up in photo-
rraphs from space

If one looks at the moon, one sees a multi-
tude of enormous overlapping craters that
testify to massive bombardment n eons
past. Earth too experienced such bombard-
ment, especiallv in the first 700 million vears
of its existence, when the planets were still .
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sweeping up the planetesimals left over from - e RO T oL L
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A big.one thal got awaay, d metearite of
serhips a thousarad tons was deflected
from its course on Aueust 10, 1972, by
garth's atmosphere. Seen here in d
fortuttous amuatewr photograph ot
fackson Loake, Wyoming, aving a trail
over the Tetons, the fireball waa visible
frommt Utieh to Alberta, Canada. The
combination of its obligue angle of
approach and its velociny caused it to
ship off the atmosphere [ike a stone on
water. If it had strick, it could have
caused an explosion comparable to
small arornic bomib,

the accretion of the solar svstem. Conwvul
sions of the earth and erosion by wind and
water have long since erased most evidence
of these monstrous impacts

ATASTROPHE overwhelmed the earth
about 65 million vears ago. The fossil
record shows that lirge numbers of
living things became extincl rathér

suddenly, on g geologic time scale; as many
as half of all genera disappeared.

This massive extinction, seen in the dis-
appearance of fossils above a thin clay laver
in the geologic strata, 15 used by scientists
to define the boundary between two great
geologic periodls—the CUretaceous, dom-
inated by the reptiles, and the Tertiary,
which saw the tremendous expansion of Lthe
mammals. The extinction was real, but the
causes for i are uncertain and have long
been 4 subject for vigorous debate

In 1980 foar scientists at the University of
California at Berkeley—TLans and Walier
Alvarez, Frank Asaro, and Helen Michel
proposed an extroterresirial canse—a giant
asteroid impact. According to their calcula-
tions, the meteorite would have been some
ten Kilometers (six miles) in dhameter, and
would have produced a crater at least 10 to
5 iimes that size

Evidence lies not in a huge crater bul in
chemical and mineralogeal clues in the nar-
row clay layver—Iless than an inch thick—
laid down around the world by the fallout
from the impaci. In Iialy, 1n Denmark, in
New Zealand, and in a number of other
places, this laver has been found by the
Berkeley group o contamm  surprising
amounts of noble metals such as irndiom,
platinum, and osmium. This enrichment of

416
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An interestng experiment,” says knife
manrer Willtam Moran, of Middietown,

L2 W

Muaryland, of the blade he made from an
iron meteorite. "I had to fold and weld
the metdl ten times to gel the impurities
iy Moran used the

out ™ Actual

fechinplogy of ancrernt peoples who
gxplolted tron from the shy for weaporns
and togis. Joday mefeorites are more

valued than ever, (LT G5 sOUrces of

LFFOFTHLALILDN On 4T th's cosmic SELLINE.

the noble metals is many times over the
gahundance found in the earth's crust. The
indium and other metals are extrialerres-
trial! they represéent part of the vaponzed

debris of the huge impacting body itself

Shocked aquartz offers further evidence of
the impact

The Alvarez theory proposed that enor-
amounts of dust thrown into the
atmosphere would have blocked sunlight,
stopped photosynthesis, and disrupted food
chains long enough to cause the extinction
More recent work by Edward Anders and
his associates at the University of Chicago
suggests that the impact also ignited raging
flash fires worldwide that added great vol-
umes of soot to the light-stopping dust

Most zcientists accept the evidence of
impact, but many differ as to the environ-

mental resplts. Some see extreme cooling

T CHES

{ 1=

because of blocked sunlight, similar to
the so-called nuclear winter. Others see
ieating of the earth as a consequence of a
greenhouse effect from waler vapor |
un from the ocean

“If the cold and dark don’t get you first

vou may die from overheating later,” says

1IrOWwWnN

Gene Shoemaker

Much has been made of the idea that the
Cretaceous- Tertiary impact caused the ex
tinction of the dinosaurs. The fossil record,
however, suggests that the giant
reptiles were well on their way
out by the time of the impact. In
any case their démise may nol
have occurred at (JuUite the same
time as that of the marine plank
ton that suffered so extensively at
the end of the Cretaceous

Mo crater has been found Lo
support the Alvarezr proposal
n land, only three mpact struc-
tures a hundred Kilometers or
larger are known, and none is of
the right age. lhe two largest,
Sudbury in Canada and Vrede
fart in South Africa, are Precam-
brian—Lthatl 15, more than 570
million years old. The other, Po

pigay in Siberia, Isdated at about

40 miullion yvears and 15 LoO voung
No craters have ever been con
firmed on the bottom of the
although about two-
thirds of the impacts must occur in the
ocean. In any event a 65-milhon-year-old
criter might well have been subducted by

DCEAn
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AM THE EARTH BE SAVED [rom such cat-
aclvysms in the future? Gene Shoe
maker Lhinks may be it can, although
the hazard for mankind is remote. His

scheme involves careful observation of the
-e_'i,-l_r[|_'| Crosseérs 1o I,|l_'||"|'|'|':'.rlle' W |'||"'.I One 1s On
collision course with earth. T'hen spacecratt
sent under international auspices to rendez-
viouis with the asteroid would attach a future

propulsion system called a mass driver
jusi adequate to nucge the object into a non-
threatening ortal

It'ssomething to think aboul the next time
vou see a bolide trace 1ts hiery palh across

the heavens | ]
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Over two-thirds of the world’s
surface are covered by oceans, One-
fitth of the remaining land is desert.
These figures are of special interest to
Dr. Farouk El-Baz, whose native Egypt
15 96 per cent desert.

Dr. El-Baz attempts to redress our
limited know ledge of deserts — of their
origins, their expansion, their possible

reclamation. His task is enormous, for
even a single desert cannot be covered
in one researchers lifetime.

But Dr. El-Baz, a geologist who
emphasises the global picture, has aero-
space technology on his side.

Indeed, it was
photographs
ol the wind-
swept surface

ol Mars that lirst prompted Dr, El-Baz
o say,
my childhood

“It looks like the desert of
in L*.gy]!i " Poring over
Sahara I‘.I-II.'HJI'E'::-
taken from space,
he lound subtleties
I'.h.‘lT. ti‘lt: gu:}l[ 'r.'.a_lf
Maps cannot :-:ﬁimw:
three distinct barnds
ol colour splitting

HE'I'UF“. AN S Dﬂt‘
of these, an l:-.-au‘{hv—_vtr”:mu ZO0Ne, was
good, fertile soil, ripe tor reclama-
tion — and undetected through-
out 7000 years ol Egypts
history.

Again, comparing space
pictures that were taken at ten- |
yearintervals, D Fl-Bazsaw
that sand dunes, like glaciers,
have predictable movements
—vital knowl tor siting
olten buried desert roads.

Analysis of global weather

1 ER. P RV Y ET B il

To investi

DnPhroukEl-BazbeganﬂnMars.

th{* dl::-'rm‘t intu ti.;f—

IRERL RN T & LTI el BT T Y

Earth's deserts,

patlerns ..I.!'ILJ. t‘t!gimm] tla[uhll:,ﬂﬁ;ﬂ]:l.' |1.=u-;.
led him to state, quite simply, “Deserts
are not caused b!. fEOAls
pating the sh mhhery
lts Lulc ol rain Lr.:upfu:l
with wind erosion that
we should be blaming.
It's sientifically ev ident
that desertification 1s
e ;.LI.IEEIEL!. :t]:.'
solar cycles
| than l::!. man. ]
Alter muany t*:-..}wtlmun'-a his
understanding is grow ng.
Aerospace tec mn::r‘LjEu is help-
ing him uncover the mysteries
of the past. As ﬂ}r the present,
he depends on the preaise tech-
nology of Rolex.
In the 54:.'3.7'1':15 heat .'J.nd tI‘lE
dust storms of earth'’s most deso-
late regions, Dir. Farouk El-Baz
ﬂwf has found his Rolex — like
ROLEX able. And enduring.

the desert - to hrl-. [:-rE-Lﬁri-
i’ {=rmerar

—
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Tools for students:
six million free maps

FYOU WANT tolearn a new language, vou begin with words and grammar. Only

when vou acqguire enough vocabulary, and can string words together into meaning-
ful sentences and paragraphs, can vou communicate effectively. If vou want to teach
gepgraphy, you bhand yvour stucdent a map. Maps are the basic, essential tools of a
knowledge of geography—s=o vital to regional, national, and world understanding

since we at the Society stnive to help teach the language of geographv, we have tak-
en anunprecedented step. We have provided—at no charge whatever—a new map for
secondary-school students across the United States. Some six million of these specially
prepared maps will =oon arrive at public and private schools all over the country

Actually, what we have provided ismore than a map: It is a short, Hlustrated courss
on the basic principles of geography, in the format of a double-sided poster almost two
by three feet in size. The heart of the poster 15 a highly detailed relief map under the
headline “Maps, the Landscape, and Fundamental Themes in Geography.”

The map shows not only the chief physical features of the United States, but eight
vegetation types as well. Blocks of text explain several central themes of geography
and relate these to the map
the principle of location and
its various meanmngs; the
significance of relefronships
and  mteraclions hetwedn
human societies and natural
environments, an under-
standing of the special char-
acter of repions; and, by
combining people, places.
and landscapes, the wnify-
ing nature of geography in a \
dvnamic, ever changing N
world., Color photographs it ol
ustrite the themes, which . u e o
are expanded upon on the N _ = d s
reverse side. kb e i gy Bl e gLy

Taken az a whole, the poster isa comprehensive tool for building geographic knowl-
edge, and thus better understanding of the world. It is a commitment to principles of
peography as developed by the Society and other organizations that compose
the Geagraphic Education National Implementation Project iGENIP). Mostof all itis
a commitment to our schools, teachers, and students

Mayv thev use these buitlding blocks of knowledge well. How well they learn will in
large measure determine how successful their generation will be incoping with the en-
vironment, preserving our natural resources, formulating national policy, and shap
ing global understanding— just to name a few compelling reasons to study geography

B Rl siniinai
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“You really know how to make
a guy happy.”’

= Lufthansa
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Serenget

Your article aon the Serengeti (May 1980) was
timely and well done. However, 1 was discon-
certed to rend shout “sullen”™ hunting dogs, vul-
tures with “filthy habits." and hvenas like
“hidesus teddy bedrs ™ Such insights belong o
the 19th century. Each species hnz a beauty and
perfection of its own, an image forged and tested
by evolution. We should neither denigritle nor
exalt animuls; we should not find in them what

. k.
W George B. Schaller
Roxbury, Connecticut

These are some of the finest in-the-field wildlife

photographs [ have everseen in NATIONAL GED-
GRAPHIC or any other magazine. Superb!

Wade Bvars, Agence France-Presse

Lios Angeles, California

The feature on the Serengeti was exceptional.
The image that has remained in my mind is that
of slaughiered elephants, killed for thelr Ivory. 1
saw tonsof 1vory products for salein Hong Kong,
singapore, and China. The blame lies not only on
the poacher, the importer, and the retailer, but
on the buyer as well. 1 saw thousands of tourists
buving ivory as if it were wood. Don't people

sia s
DR Pausl Motrison
Onawa, Ontario

In Tanrania vou can buy ivory artifacts,
cheetah- and leopard-skin purses, lion teeth, and
lion claws in any shop. The shopkeeper gives an
oificial export form for the items. In Kenyva the
wildlife protection laws are very strict. Nobody
can buy or sell any wild-animal products. Laws
like Kenyva's are required in Tanzania,
Raj Rasania
Chicago, IMinois

soverdl rhinos had been poached just days prior
Lo our recent stay in Ngorongoro Crater, redue-
ing the total remaining to fewer than 30,

Doug Lamb
silvis, Hlinois

The article an the Serengetl should have been re-
named “The Glory of Death,”" comsidenng the
photographs included. Am 1 to allow my young
son to view this display of the grotesque and
PR Craig H. Coon

Spencerport, New York

The senseless slanghter of these magnificent ele-

phants, although oot pretty to =ee, should be

shown to all GEOGRAPHIC readers. | can ondy

hope that the government of Tanzania will be
more determimed to stop poaching

Pat Bryant

Shreveport, Louisiana

Newfoundland

It's about time someone shed light on Canada's

most misunderstood province (May 19561, New-

foundland's police do not carry firenrms, and we

have the iowest crime rate inCanada. Thank you
for a lovely tribute,

Judy C, ¥lurphy

Placentin Bav, Newfoundland

Un page 682 vou have Nellie Carter making &

plea for help, or SOS, although she does not seem

to know it The Union Juck she is holding is up-

sicte down, o distress signal. 1 hope she got the
help she needed.

Ed ], Brogden

sarnia, Untario

One thing should be mentioned in any article on
Newloundland: the work of Sir Wilfred T. Gren-
fell in establishing the medical missionsthat have
s0 well served the European fishermen on the
Grand Bank: and the residents of Newfound-

land. Thousands of nurses and technlclans have

been trained there
Richard E, Horton

Orange, Vicgnia

1 missed seeing the positive mspects of New-

foundland. What 1 saw was more of the typical

Canadian cold, wely, north image—an all too

common misconception. How about including
art, culture, and beauty in the next one?

Jane Gray

Drwight, O'ptario

You failed to mention that “Newfies™ are proba-
hly the kindest, nicest, most fun-loving people on
earth. Although poor people, they have a zest for
life that Americans couldn't understand.

Charles L. Owen
Las Vegas, Nevada

Tennessee
Priit J, Vesilind's article (May 1986) has precipi-
tated a flurry of applause. The only flaw was the
erronecusly inverted state flag on page 613, The
GEOGRAPHIC i3 in good company. The U. 5
Pastnl Service made the same mistake a few vears
agn in their state flag 1ssue.
C. Tracey Parks
Lebanon, Tennessee

Lainev Marty's wheelchar and communication

device were a modern miracle one year ago, but
the prototype pictured is obsolete and must be

National CGieagraphic, September 1986
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replacerd with commercial equipment now avail-

able. Hopefully Lainey will have a new system

for her 1986-87 senior vear at Shrine School,

Lainey will attend Vanderhilt University, The

speciul-education services and facilities of Mem-

phis city schools are among the best in the world
and have a national reputation for excellence.

1. E. McCandless

Principal, Shrine School

Memphis, Tennessee

Conspicuous by its absence was any reference o
Meharry Medical College in Nashville. Meharry
hns. for more than a hundred vears, trained gaft-
ed minority students to be phyvsiclans, dentists,
] research sclentists. And to attribute the de-
mise of Memphis to the assassination of Dr. Mar.
tin Luther King, Jr., 15, in my opinion, a
misinterpretation, As heinous as the crime was,
the assassination brought about o determination
of its people to rebuild the city on the premise of
equality and justice for all.

Donald N. White

Bronx, New York

Why was there no mention of the people 1o whom
that state first belonged—the Cherokee nation?
Patricia L. Grile
Muncie, Indiana
“Loess s0il [in west Tennessee], windblown from
the Great Plains,” is incorrect. The loess was de-
rived largely from the Mississippi River flood-
plain. During the Pleistocene when the river,
laden with glacial silt from upper pans of its ba-
s, overflowed and receded, the sediment
dried and then blew into Tennesgee, Similar ma-
terial is still blown in from plowed fields of east-

ern Arkansas,
Meélvin Marcher

Oklahoma City, Oklanhoma

Earthquake in Mexico

Your excellent articles about earthquakes and
mudfllows (May 1986) reminded us how restless
olir earth really is. The more important lesson 13
that many natural evenis cin be predicted. In
western Canada, for example, despite the warn-
ings of many scientisis, the threat of a major
earthquake is not taken senously. When it even-
tually hits, we too will experience a disaster he-
cause of our unwillingness to accept and plan for

the inevitable.
rank W. Baumann

squamish, British Columbia

Lisbhon was destroved in 1753 by one of the stron-
gest earthguakes of historic times. Our capital
was rebulll using a new building process invent-
ed by Manuel de Maia, a Portuguese engineer,
stmilar to the one on pages 664-5. The structure
wits aleg testied on a stand, with levers pulled by
horses to simulate the setsmic movements. It

seemed interesting to find the same type of struc-
ture reinvented in modern buildings.

Miguel Famalho

(Cascais, Portugal

I am so disappointed by the last part of vour arti-
cle. Az if Mexico's earthquake and consequent
sufferings were a godsend to show people in the
U. 5. more about quakes! The only possible god-
send was that Mexicans showed the world their
willingness to help each other at the nisk of their
own fives, Lot that be a lesson to us all.
Katie Cosgrove Villasenor
Crundalajarn, Mexico

Eruption in Colombia

I heard about the tragedy in Colombia, but until
reading vour article (May 1986), I'never realized
that so many people were injured and killed.
Photographer Steve Ravmer did an excellent
job, The pictures ure an eve-opener.
Lisa Gepgnon

Kansasville, Wisconsin

Members Forum

I must refute John Burton (May 1986) on his
statements about Nicarapgua My cattle-and-
sorghum farm was confiscated on March 1, 1933,
without compensation. [ could not even go back
to pay my employees. 1 bad paid taxes for 27
vears, and our farmlands were a long way from
being idle. Todav, with much farmland expro-
priated, most without any compensation, farm
production has dropped, and Nicaragua has to
import basic foodstufis. Gaye L

Miami, Florida
Ndebele

As enginecrs in South Africa’s Department of
Water Affairs, we have been involved ina major
project in KwaNdebele, conspictuous by its ab-
sence from vour article (February 1986). The
project consists of a major dam, purification
works, reservoirs, and distribution system. Wa-
ter as vet may not be delivered to individual
houses, but it is being supplied to community
centers, and it {s pure—by no means a norm in
Africa, The expropriation of land 18 an unavod-
able part of many public works for the benefit of
the majority, Much iswrong in South Africa, but
much i= being dofe. NATIONAL GEOGEAPHIC

should give due consideration to both aspects.
Jan M. Jordaan and Frank Hollingworth
Fn:l,unu. South Africa

Lfﬂ,en _-rknuld br ndd-rrsm:i to Hﬂ*m.bmﬁ}fum}
National Geographic Mapazine, Box 37448,
Waskington, D, C. 20013, and should include
sender's addrers and felephone number, Not all
letters can be used, Those that are will ofien be
cdited and excerpled,

Narienal Geographic, September 1985




THE
LEGACY
NO ONE
WAN 13
1O
INHERI .

It's incurable, progressive, and usually terminal.
There are no beneficiaries of this bequest. Muscular
dystrophy leaves only casualties. It's a group of
genetic diseases that weakens muscles and finally
destroys theim.

The recipients are primarily children. Yet, 1l
doesn't exclude adults. Any member of the family
can get it, at any time.

We al MDA are in constant search of cures or
treatments for muscular dystrophy. It's one group of
the 40 neuromuscular diseases we cover, The legacy
we strive to leave is one of hope and good healith.
We'll need vour help to succeed.

LT T Crypati—prby Aosow!igbme dbrhy Lewrs, Malin et

Put more rnus::le behlnd it.




Our wide range of personal electronic products
will help vou get ready for business — in more ways

than vou'd think. With our new electronic, rechargeable

Philishave, tor example, vou'll always make a good start

1o the day. Whether you're at home or travelling,
Around an hour’s recharging with the builtin

charger is enough for about 2 weeks of caretree cordless

shaving. And vou can also connect it directly to any
power supply from 100 to 240 volts, for charging or
direct use

Or if you need to make an instant note of vour
thoughts, there’s nothing to beat the convenience of a
Philips Pocket Memo.




N

y for daily business. :



MINOLIA

-

The Minolta 7000 has changed SLR photography forever with an asionishing standard of fechnical
nnovation. it gives you Minolta's Hi-Tech aulofocus with computer controlied accuracy, so fast and precise
thal & becomes an exiension of your eye, even in fiash photography. Automatic Mull-Program Selection,
so nteldigen that i awlomabcally makes afl exposwe decisions and setiings for you, even seleciing the
g program for the Minolta AF lens you're using. Fully automaiic fim control that ends fim loading,
winding and rewnding womes, Touch control operation that assues posiive, precise sattings for alf
camera funcirons. And the world's widiest armay of AF lenses, from 24mm to G00mm, AR in al, the Minolta
7000 lets you caphure the split-second expenences of Me as they happen, The Hilech Aulofocus SLR

instantly, accurately and exactly the way you see them. m

The Minofta 7000 foday you can own the camera of fomorrow,

Minoita Camera Co., Lid 30, 2-Chome, AzuchebMachi, Higashi-Ku, Dsaika 541, Japan




BENEATH THIS GRUFF EXTERIOR IS THE STUFF OF GENIUS.

The new Olympus OM-4 litanium.
A tough titanium body and an ingenious new {lash system.
synchronized to 1/2000 second.
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Malayan Tapir Genus: Tapirus Species: indicus . |-_ 1o
Adult size: Length of head and be !'I_'..':_ 220-250em: . 5-10em: shoulder height, 90- 105cm E arv *
Adult weight: 250-300kg Habitat: Dense rain forests in Burma and Thailand, south to

Malava and Sumatra Surviving number: Unknown . Photographed by Wardene Welssor

Wildlife as Canon sees it:

A photographic heritage
for all generatlon S.

An excellent swimmer, the Malayan ||rn spends much of its
Lme in .:In water, teeding, coohing off, or ndding 11;._]: af insects.
1The distinct black-and-white col hﬂ.“’I serves o ciimoufiage the
tapir among the shadows in the forest, helpmg it to elude predators
sich as tigers and leapards.

The Malayan tapir does not adapt well to changes m its hahitat
As a result, this shy creature has declined dramatically throughout
its range and currently survives only m 1solated and undisturbed
areas. The tapir faces a bleak future withoot further protection of
its vital habitat. Invaluable in conservation efforts, photography o n
helps to promote a deeper understanding of this unigue dentzen of

tromcal rain forests. C a“ 0“
And understanding is perhaps the single most important factor in 5

sgving the Malayan tapir and all of wildhife Imagas for all time

T Ty

The world's moat
m.uﬂllgunuq geslgned SLR camara.
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QF OUR TRADITION

"

For cemturics, the descnt
has nurtured our spiris of
hospitaliny.

Tuoday, with the rapad
development ef our vant land,
this spirit remains.

Experience the hospitaliny of
Saudia,

THE SPIRIT
IS ALIVE

soudio



Improve yo

JOGGING
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WINDSURFING

ANALDG ALARM
CHRONQGRAPH

. Competing or just having fun...

custorm-designed timepieces
from the Citizen Sports Collection help you
make the most of your sporting life.

e SPORTOG U ©CITIZEN




For all those who think they know all about lotteries

GET ‘RICH NOW WITH THIS

ke ehelovrm Fed e
el i am sl
CrEArT i ety Fi
pnd b el i apeang e

chthers af

WENTEIRGE CERE CF
[l L P
the Trik NORTH
WEST (YERMAN
STATE LUTTERY.

Hans Herzog - state-licensed lotiery
gt in Wesl trr-nn.u.n'.- ginee [H2T - cnn
naw offor vou o SUPER CHANCE at a
SUPER PRIZE:

The COMBINED SUPER PACKAGE -
2 x U4 plus 2 x 178 tiekels for only S 255
in other words, yvou take part with four
separute (okel nombers @0 each iiery
class And every monlh vou have several
chaneces of winning many hig prines

[ Lthe Bth cliss - 2 in (we fith monih

of the lottery - vou have 4 chinee

of winning up to Hik) 40 DM with joss
ot 104 Uekel

And plmorl every second tekel in the
North-Wesl German Swie Lottery = a
winner, 50 aecording (o the law af
protability, vou are virtoally eerlain

of winning i prize

an’t méss thia Inntastic opportunily

will be drawn, Plus - over 206,008
prrizes of wp Lo SO0 DM e

All tax-free — and all government can-
irolled! A lotlery vou can really brust!
(rder your teket on the coupon below,
Within days vou'll reciive the ticked,
togeiher with all the rolevanl retes und
rqrulations [nclude payment with your
rrfder. Ui vou pey after receiving your
slatement of Reeount by personul
cheque, traveller's chegue, hank trans
fier of in cash via registered mir mail
(8L your own risk]

Now vou can even pay by credit-
mard, No hank charges are involved.
You pay according o the current rate
of exchange on the day of paymoent
You are simpiy liable to an initial lee
of 35 DM 1o cover handling charges.
World-wide service Incloded!

With (this Super Pechege you hive o real
chance of winning 1 250000 DM in the
ecoarse of the lottory

TOTAL FRIZE MONEY

169,677,000 DM!

And the op prives are 2 X 2 MILLIHON
DAY Every elass starts with the chanoe
o win o milllon, And every Friday a

| MTELION DM fackped r|r1f+11|H|||-|H| 1M

Every month we'll send vou the Intest
official winning list, together with vour
Loket for the next class and vour perso-
mal stelement of seeounl. And - if you
hre @ winner - we'll inform vou persp-
nally. Notifllcation i in sirjcles]
ronlidence!

Stmbe-Hommesd intlery agrnl

HANS HERZO(G

himterdorinr Stmle TG HEG Hnovheeg 66
s e rmmany
satinfied cusismers winee 1957

SUPER-(GHANCE!

———— — =&

¢7th NORTH-WEST GERMAN STATE LOTTERY

TrEh Untleey ool the Stnulliche Nettbwesideuiscbe Elassimlotieris
ocovers all i clsssen and includes charges for noresd posinge und the
ranrgus Handling chargy fsir pasmend By eeedil capd. 08 35

* Prices in US Dollar and € (steriing) are varlables das o changes s e rate ol exchange
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"AIN'T NO DISTANCE
‘ GREAT ENOUGH.”




E.'HH OF THE MAGAZINE IN YOUR
STEELY GRIP AS AN ARCHITECT'S DRAWING. IT'S
THE MISSING CORNERSTONE OF AN IMPORTANT
" NEW DEVELOPMENT AND IT'S NEEDED ON THE
SIDE OF THE WORLD IN TWO DAYS TIME,

nmﬂtnﬂw.wc FALLS THROUGH
WHAT DO YOU DO?

A PANIC B BOOK YOUR DESPATCH MAN
wr RETURN. C CALL DHL
¥ YOU TAKE THE LAST OPTION, YOUR
e '3":-'1 “MS ARE OVER
-a; ﬂﬁ FULL RESPONSIBLILITY FROM
COLLECTIO TO DELIVERY. DOOR TO DOOR
ﬂ OVER 200 SCHEDULED FLIGHTS
?"m NIGHT (AND THAT'S MORE
iy I-.|I * .l
‘.,'*,Jl;.'i. i dmuuﬁ
LAST YE R ALONE WE DELIVERED ON-
A mw ROUND THE GLORE
THAN ANYONE
AND AT THE LAST COUNT, WITH OVER
?ﬂﬂﬂuf_ SERVICE CNFTFICES IN MORE THAN 160
COUNTRIES, THE DHL NETWORK COVERED
" MORE GROUND THAN ANY OTHER EXPRESS
- COMPANY IN THE WORLD.
©THE WAY WE LOOK AT IT. YOUR BUSINESS
 COULD.DEPEND ON EVERY SINGLE SHIPMENT
YOU MAKE. SO WE MAKE SURE OURS DOES TOO
| BLUEPRINT, DOCUMENT, PACKAGE OR
PARCEL, ONLY DHL DELIVERS WHEN YOU
WANT IT, WHERE YOU WANT 1T, WORLDWIDE

*4




On Assignment

5 EVERYONE KNOWS, a good hug
works wonders. In the cose of author
Malgorzata Niezabitowska (right, at right)
and her friend Sarg Adaranembrace helped
bridge the vast difference between a voung
Palish writer born after the Holocaust and a
Polish Jew who survived it

It was not alwayvs this easy for Malgor-
zata amd her husband, award-winning
photographer Tomasz Tomaszewski, 1o get
close to the last Jewsin Poland for the article
in this issue. Most of them are looely old
people, haunted by wartime memaories and
anti-Semitism, who shun attention—espe-
cially from journalists

“1 never dreamed how difficult it would
be,” savs the author, who holds degrees in
law and journalism from the University of
Warsaw, “It meant overcoming mistrust
and paining acceptance in the closed circles
whiere a gov is alwavs an outsider gand evers
Pale {5 an anti-Semite. "

The idea for the project had 5 rools
in Malgorzata's childhood. Raised by her
grandmother, she grew up hearing tales
about “the good old times™ before the war
and about the family’s Jewish neighbors
“the prain merchant Bergson, almost a
member of the family, Zylberstein, In
whose shop one could buy all the confec-
tions of the East; Dr. Lewickl, who save
my [ather from a violent childhood attack
of whoopingcough." Her grandmother also
spoke of a Jewish family who had been con-
cedled during the war in a special closet in
the family home. “When | wanted to know
more, she would sav, ‘1 will tell vou some-
day. These are tragic matters.’
learned of their fate. And when 1 grew up
and looked around, [ readized there were
no more Jews."

Thus the couple set out en a five-vear
search for the few remaining Jews in Po-
land. "The fGrst two yvears we Spent jusl

| never

being with them,” savs Tomasz. “I didn't
take a picture; Maplgorzata didn't make
a note.” They eventually traveled some
30,000 miles back and forth across Poland,
interviewing more than a thousand people

Their ultimate success, Tomasz 5avs, was d

TTIMKLT

WELTT ELE

matter of patience und professional team-
work, refined by nine yvears of marriage

This fall Matporzata and Tomasz will
take a break from their respective posi-
tions in Warsaw as a writer and editor
and as a photographer and vice president
of the Polish Art Photogriphers Union
Thev will come with their eight-vear-old
daughter, Marvna, to Harvard Unaversity,
where Malgorzata has accepted a vearlong
Niemian Fellowship to pursue advanced
studies




TWA First Class and the American Express Card
say you've madeit.

You can tell successful business
travellers by the way they fly to the
LUSA.

They fly TWA First Class and
use the American Express Card.

For successful business travel-
lers expect the luxurious comfort of
TWAS Sleeper-seats. A superb
choice of meaks.Vintage -z
wines. The highest level
of personal attention
and service.

And when you
take the American

Express Card along, you have the
ideal travelling companion. Because
it's known and welcomed all over
the USA.

You can use the Card to pay
for your hotels, rental cars, meals
and, of course, your TWA First
Class tickets,

50 next time
you're planning a trip
to the USA, fly TWA
First Class and cnharge
it with the American
Express Card.
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