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If you cant cha ge your habits
change your tires.
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) Up from a realm of perpetual night

Mm‘5 RESTLESS PROBING of his planet turns

up some sirange creatures. From 27,230
feet down in the Puerto Rico Trench—deepest
gash in the Atlantic loor—marine biologsts led
by Dr. Gilbert L. Voss netted this scientific
trophy (actual size, below), the only vertebrate
known to live at that crushing depth. The tapered
bottom dweller—the fifth specimen of Bassogigas
profundissimus ever (aken—can survive pressure

B30 times greater than that at the surface.

For nearly a decade the National Geographic
Society has sponsored the deep-sea research of
teacher-scientist Voss, here helping a University

of Miami graduate studenl preserve a

squid’s circulalory system

with an injection of
latex (nght).

EIEERT F_ SI550N

Study of specimens
| collected on these expeditions
has greatly expanded our understanding

of earth’s last great frontier—the sea. Your
friends can share in supporting such important
work if yvou nominate them for membership on
the form below.

MATIONAL GEOGRAPHIC SOCIETY MEMBERSHIP

| WIEH TO JOIM

SURSCRIPTION TO THE HATIONAL GEDGRAPHIC

" = CALENDAR YEAR 1971 MEMBERSHIFM DUES INCLUDE
(GIFT MEMBERSHIP)

I HNOMINATE

FiENY MY
MEMAER M ALMAE







If your six year old
saw something like this,
would he know how to

phone for help?

It's too important a question to leave to we're runnin hiw ad.)
chance Copy do wn the eme reency numbers listed

So most phone companies have programs on the mmside front cover or first page of yvour
that teach sehool kids to report emergencies telephone directory. Add vour family

In General Telephone areas, six and zeven  doctor s number, And the number of the
yvear olds are tanght to dial “07, give their nearest hoapital, Next, tack ap the list near
name and tell our operator where they are yvour phone. Then get yvour Kids to memorize
and what's wrong, While older students are it, just in case it gets lost.
trained to dial emergency numbers direct By the time they' re throurh memorizinge
hecause that's the fasteat way to eall for help,  thoese numbers they're going to have every
But of course, we can't reach every kid. grownup in the house knowing them. too
We need vour help at home. (Which is why ( Which iz alzo why we're running this ad.)

GTE

GENERAL TELEPHONE & ELECTRONICS



DISCOVER REAL
TRAVEL

ADVENTURE!

n Florida or relaxing DESIOE Some Inviting siream = erl
you know a road somewhere vou'd like to follow to the end. It's all the
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Chewrolet. Building a
better way to see the U.S.A.







{ime camera
everybody.

It takes a little magic
to make a good time.
And you can help it along with
magic of your own for just $24.957

With pictures you see on the spot.

This is a brand new model, Polaroid's
Square Shooter 2 LL.and camera. And
it uses our less expensive square color
film.You can save up to 25%
on every shot.

Electronic shutter, electric
eye, built-in flash—and 1t lists
at the price.

at $10 less than our 95 1 P
Have a good

first Square
time. Polaroid’s new Square Shooter 2

Shooter.
L.ook at the

picture. L.ook




CUT RINGS AROUND
OTHER MOWERS

New Bolens rear engine rider
gives you better traction,
more maneuverability,
improved visibility.

Bns .".-:;.-rlcl MOWET
B ERCLH S I'I'i':i.". O shoricul o g
gredl Iooxing lwrn. I's bl
the: Bolems woy with Iots o
fegtures you'll appreciate

Augged ¥ hp engine. Optional
[ ]

(.
i 0 o

elactric stortes
that stop= the engine if vou're
not firmly in the saddle and
compiately under control. And
this new rider cuts o genercas
<0 swath that makes short
woark of lawn chores

aglaty pect

T new Bolens riding mower
Tums on g dime. Muscles iis
way over the moal rolling
lowns. And lels you see wheat
you ' re doing every minule,

Look one ovar ot vour nearesi

Bolens rolary mower needs no
grass bag...leaves nothing
behind to rake up...actuclly
foods your lawn overy tme
you cul i,




"..l'-.'.i',-' oul West" s no longar out of the way.

Excellant highways bring you in {or close-up
ol the breathtaking bigness n this halt-rmillion

X

suare mile vacationland,

You can relax in the Informal hospitality ol
sCenic resort ar ranch on one day—and sample
big city sights and delights on the next. Getting

arouna 15 easy

We'll send you a color preview ol youl

MNallon Vacation, Mall the coupon, or wrile

Pacific Northwest Vacationland, Parliameant
Buildings, Victoria, British Columbia, Canada

Please sond me Information aboul a TWO-NATION VACATION

in Oregon, Washingion and British Columbia

PACIFIC NORTHWEST VACATIONLAND

Parliament Buildings

AT

d

sh Colum

. Hrit

Vicior

c

anacda
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in the great,green
Pacific Northwest

Escape- o where
the world is still fun.

: here the high- I'hey go taster and further on less fuel Fual
Way ends that went o wasté now goes Nlo power

These days — the fun begins w
o i Exhaust eonofgy 5 reclamed.  Undera
like the 66 hp o

shapos ore computer designed Far maxi

muimn hwvdro-dynamic etficiency

he new Evinrude motors
Triumph above make it easier than aver fe
gnjaoy thée good life afloat — away From the
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loday s mud-sire Evinrudes do things only the are 16 ways to go, at your Evinrude o
biggest and most expensive molois could di ;
¥ few yaars ago

They start and shift with a finger’s rouch, like

p ! A Full fina catafog fres. 'S new Evierudes — & o 125
vour car. And glve VXL advanced elactronic

b, Write: Evinruds AMotors, 3004 N 2X7rh St M
grition, unhke your cal Wbk, Wi S320E

CLEAN WATER: our hdummnd]ngﬂﬂﬂEv,'NRUﬂ E” first
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Once you understand

how central air conditioning works,

HOT M0

IMO0OH MR | -

How central air
conditioning works:

L Hot, men=t oisehold ir
(s s Lhroaegh o Tilver
by manns ol a fan blowor
iresitis] in your Tarmmee.
& It then pesses through a
coolitue eodl that absorbel
ki Rt
A, Thus absorbsd bl 1=
Ehven plassed o by
red gt nl Cubses Lo o
ctolooer eonoemsErmE it
i, wnirre Lhe heat 15 blown
WEr Oy 3 f=n whaeh
cHsehamyres o, il Lhe
cHIE Rk mir
BoAL U

MOl is DIy PRI

- 59 Y

T

froarh Lhue Bosise, Uhe coling
el PRITHIVOE SEDvsE] v
[T S L i) chiFips
ik I
8. Cloan. coul, dehumadified
arr 1% then oreulated
throuph the durtwark mito
VT MR Of Por e

A thermesial, loctded 1 I8
L Living wrei, lsts woi
silpct L temperad sm

bl voun wsm

ELLCTROMIC AR
LERNER

Central e candibionmy 15 one ol the st
investments vou ean mike for your family, In terms of
eomford, well-bedng, and good living

Properly applied and installed, a centeal air
conditioning system will give vou cool nir distributed
eveniy throughout vour entire home, With proper care,
it will give yvou years of relinble service nnd comfort. It
eoald merease the value and salability of yvour home.

The eost eould be much lower than you might think
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CONRNTIONED AIR

| .
3 O

Partioularly if yvou have a foreed wirmeatr furmice to

Berin with, Hecausa, for both heatmg and coaling, |
And duetwirk are reguimed,

fan

=0 1 vour

furnace and ductwork, youre h

The purpose of these pages on céntral air

fwiry Lhere;

ronditioning is Lo help you make o wise investment
Wo believe a careful readimg will reward vou well

lof velrs Lo cofnes

oL THs N .-ll.j'-.':J|IIIJ te fnreed warm-mr



'l understand
Geneyi?:l E:dric’s woﬂ(swshzwell.

GE builds quality inte
its components.

From the preceding page, you Ii-:!:ul-'-'-.' I:Ii.Lﬂ!r.‘IF.I.II_'r' I‘HF_.'I.'
central air consditioning works. Now if you'll consider our
pquipment, vou'll learn about some of the quality we
barild in,

The GE Climatuff “compressor has
a remarkable record of reliability.

Eviery (GF condensing unit has o GE Climntuff
COMPPEsSar, the heart af Lhe
whoié system. This
compressor has s remarkable
recard of reliability In over
SO0, 000 installations. What
makes it so grood? [ts
desirned for the job and
manufactured with careful
attention to quality. 1t has
design features like a quick-
acting thermol overlood
cantrol to prevent motor
burmout : & centrifugal ofl
pump for complete lubri-
eation of all moving parts;
internal spring mounts to cut
vibration: and unigque, super-strong molbar rsulation
that resists refrigerant eontaminaiion and helps to
withstand unusual voltage surges. All together, these
features make s compressor Lhats the envy of the
mdustry,

GE's efficient Spine Fin “coils

help prevent leaks.

Unly GE central

nir conditioning
units have Sping
Fin congdonser
eiails. The big
aclvantage ts that
Spine Fin coils

are permanently
homded Lo
conlinuous copper or aluminum tubimg. This eliminates
over 90% of the brazed joints, the spots where leaks can
oveur to cause failures, On an equal weight basis, theyre
almost twice a5 effective as conventional plate fin eoils,
That's why GE nesds only hall the weight for heat
transfer surfaces as competitive units.

Mow for the condensing units.

The Executive mode] can give you operalmg costs ap to
15% lower than other compressor models of the same
enpucity, This is our top-of-the-line model, with an
automatic two-speed Tan so that it loafs along quietly on
moderate days, but has plenty of reserve power to shift
nutomuatically into high air-flow on a seorcher to keep
your eool and comfortable,

The Executtve comes to yvou with a ive-year
Proteetion Plan at no extra cost, During the first year,
under normid usage, there is no charge tor parts or labor

GENERAL @D ELECTRIC

texeept for fillers, exterior panels or grilles), Daring the
last four veurs, a labor charge only for replacement or
repair of covered parts. Parts and lsbor for repair to the
compressar of leaks in the soaled system are coversd
for the entire five-year period.

We s have o Deluxe modet that offers vou
matched eomponent reliability. It foatures a classie
appesrance and a mamaally operated two-speed fan.

Chur Defuxe model carries o one-vear parts only
warranty plus un additional four-yesr parts only )
warrnnty for the motor compressar, (Laber, diagnostic
ealls pnd loval delivery of parts not included,)

Top air discharge i3 better. It means that hot airis
directed upward: not sideways at the bushes, The notse
2 directed upward
and not toward
v neigh bors

ot Tkl Lop
discharge brings in
air from four sides
nt low wesoeity
which helpsto
prevent clognng
of pondenser
surfares with
lenves, grass
chippings, ele.

“I‘ l.“ﬂ"l Service Contract.

We make nvailable a National Service Contraet directly
to the purchaser of a Deluxe unit at an attractive low

rtee (F108.00 plus locn] or state tases on o S6,000)

TU/H cooling system). It eovers sermdee, both parts
and lnbor, required as o result of normal usage from the
second through fifth year from date the equipment is
installed. Serviee is performed by an authorized GE
Central Afr Condittoning servicer of your choiee, (Be
sure Lo read the contract for detatls of coverage and
exroptions, such as normal maintenance and fittor
replacements.)

Mow are you ready for tetal cooling comfort?

Your GF Central Air Conditioning desler will determine
the coaling comfort system thats right for yoor home
and pockathook. He's well qunlified to figure your
requirements, Lo install properly and Lo provide
complete sarvice,

You'll find your dealers name in the Yellow Pages
under *Air Conditioning Equipment and Systems?” And
if vou'd like more information, please clip out the coupon
and send it Lo us.

o — — — — i i i W] [ T e e e | ot e e e e et e

RECAITIVE

Ltnoral Eleetre Cormpany
Appdsunce Purk, APN0A
Louisville. Eentucky 4RE25

Plem<e semed e mors i':1|.r_||-|-|'|;||_i|!.||_ ] L":']]I’.ﬂ.i] s cosadlLon: age
ati] the GE cooling products.
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Mazola 100’ golden
Corn Oil

Dresses Sﬂ

wiazola arings out The natural
treshness in all vour salads
You know, all vegetable s
chom T come from Bond
wholesome corr, Bul
Mazola does! Its 1005
goiden CornOil: so i
Blends right with salad

Cressing ingredienis—
erihances the taste of
NErDs; SEakomnNgs. and spoes
Tll'ull:-l'--l.h F :_-I-.__.-. L--|- T :--II! -".-

rght wath Mazroia!

= 00
HIGH TN
Bast Faada, -  EPE  POLYUNSATURATES,

TOO.
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T#p had ul' Aha
‘m didn’t have <
~'-... '»,;,rn Winnebago

for his
!f,“"_ campaign tours...

"The kids sure enjoyed that stop . . . Mount
Rushmore! Lincoln, Washington, Jellerson
end Teddy Roosevaell carved on a mountain
7. . with their faces 1aller than a live-siory
" building. Winnabago sure has made this a
graat trip. And 50 convenient! Everything
\"we nead is built-in—kitchen, bathroom,
bedrooms —the works. Sure baals last year
whean we spenl half our time stopping
st restauranis and Irying to lind motels with

room for five paople and a dog.” t

°F

-~ wWinnebago molalf fickmeas
priced from 55 788 *

WINNEBAGO

Amernica s best-selling molar home
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1P el o -|. FE YO ! rough Oor smooth :."..'_ rreat neyy reserve tans
woing, it U return 15' FebhLll ' _ Arry extra gas or waber "-. SLYA-approved spars
stor muttler to help protect the environment
\nd that strong Honda warranty to help protect you

naa |1 a0 15 al ur Honda dea ;T
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HIT
holiday package-tour book, road map
and :gmmmndndunn guide. Ask fni

X hing :'.F :
know :ﬁm vhiﬂng%.
this summer is in our free, "

it now:

.'N?__In!;umwink Travel Bureau,
Fq- . X lm‘ Meﬂtlﬂﬂu
New Brunswick,

Canada. -

—
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Love Virginia st
It a horse of a different color.
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rmsun, sandand sea cormbing with goiing, camping, deeg-sea hish) "'i CANARDA'S

Hox G40 Charlottetlown, Prince Edwarg (slancg FHiﬂEf EEWAHDEEMHH

I.-_'-"-'I---'-:'- UAty letlivale . live agtre and exquisite sea lood
make Prnince Edwarg Island a vaci . flence vou |l nevar largel

. G ahead. send us the coupon. We ll gke cara of (ne rgst. In avary
spnse of the word. PRINCE EDWARD ISLAND, Department of fhe Enwvir




With our help these dolls are making a profit for these guys in Watts.

A wood mative for IdTEe 15 the profit motive

THE CHASE MANHATTAN BANK ‘ ¥




Québec 3,000 years later:
Have we got something to show you!

Wid - fEt e Time | r||: !. ==
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Awerica is alrve and well and frznng g WHﬂr:qﬂ;ﬂE

. - A
Bemember white steeples, blue skies, and storybool villaie '3 -

greens? New Hampshine does. Even sunmmer lkes it so well
she connds bhere i Jurer and stuvs throogh September. Corne
S vorrself, There's aopart of vou thot s silready at home here,
s o s Fres Vacation Kit! Wnte N H, Vacation Center, Boom: A,
States Hoise Anmves, Conoond, "'l.,H 1% 3]

1.
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High Hampton _.

It's for the birds.
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Far the galfera. ' birdies. Far bird
waltchern, over 1350 spactm have Deen i 4
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Swimming. Other gparta. Cleildren’s pom. Good food. Altrac Hnw
Nwm pecgin Carly Moy (o e Gee, Write 100 brochure gnd from s.
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The Limited-Edition Regency:
A very spectal Ninety-Eight wath the Titfany touch
to mark Oldsmobiles 75th Anniversary
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OLDSMOBILE NINETY-EIGHT. QUITE A SUBSTANTIAL CAR.
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Kids. The free spints in yvour life:

No one appreciates this beautiful
world more than they do. A world filled
with nature’s wonders. Fresh air and
adventure, The history of a proud country.
A world that really hasto be séan, ta be
beligved.

Hohday Inn has made it easy and
inexpensive for you to sharg these things
with yaur family. Because vour free spirits
are free with us, too.

That’s nght. If your children are under
twelve, they stay with you at no cost. And
if there are more lads than beds, we can
give you a baby bed free, Ora roll-away
for yust two dollars. You can also take
advantage of our hst of expenenced baby-
sitters if youneed them.

20 instead of telling yvour children all
about the world, let Holiday Inn help sou
show 1t to them: All at a reasanable cost.

Make a reservation soon at any

Haoliday Inn by calling the one nearest vou,

Then take your free spirit for a free nde.

‘The most accommodating
people in the world.
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Winter Garavan 1o (he
Root of the World

ARTICLE AND PHOTOGRAPHS BY
SABRINA AND ROLAND MICHAUD

» THE RUSSIAN SIDE of the niver
they are restless.  Powerful
searchlights sweep across the dritting
ice to the Alzhanistan side, probmeg for us A
rnr moves slowly hack and forth along the
far bank
e own vehicle groans and whines m n
sandbank: despite its four-wheel drve, we
cannot brenk it free. The noise upsets Abcul
Wakil
Fhe son of a Kirghiz chieftain, our stocky
riicle would be

ErOWIng

He draws and loads his revolver
miore comfortable on the
hack of a horse. more at home on the high
treeless platean of the Little Pamur, the range

near the Chinese border far to the east. He 1s
nervors not only about the Russians across
the river. Who can say that handils no longer
prowl this bleak, impovenshed comer of
Afghanistan? It is better, he feels, that we dio
not call attention to ourselves: he will set out
on foot to seek help, Abdul Wakil takes
our Mashlight and vanishes into the meght
“Sow we dare alone with our stranded car,
Rolaned gnd 1, on wateh in the darkness some-
where on the Afvhan bank of thi E'.:lli.& River
—the Oxus River of the ancient world, The
slightest sound startles us, and the mgusitive
Russiun - searchlights keep us on edge. We
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begin to wondeér what we are doing here.

We had come this far to join a camel cara.
vanon a rigoroys B40-mile wintertrek through
the Wakhan corridor—the gnarled finger of
northeastern Afghamstan that thrusts be-
tween the USSR and Pakistan to touch
China's vast Sinkinng Privince (maps, above),
By exceptional favor, the Afghan king—His
Munjesty  Mohammed Zahir Shah—hud
nuthorized oar trip through this remote
pocket of his country,

Silk Road Crosses the World's Rooftop

In Kabul, the capital, our iriend Rahman
Qul had given us permission to ride with his
camel trmm It would be led by his eldest
son, Abdul Wakil, who would meet us at
Khandud, the principal town of the Wakhan,
where Kirghiz cameleers come westward to
trade twice each winter.

Part of our route would follow the ald Silk
Hoad once trod by Marco Polo. It would take
us along the frozen Wakhan River, into the
high country dubbed Bam-i-Dueyo—"Roof
of the World™—to the hation's least accessible
region, the Pamirs, where Rahman Qul’s
people camp with their flocks*

*Among the lew Westerners Lo vizil this remote valley,
Jean and Frane Shor traveled the Wakhan cormidir twm
checates aga and became the frlends of Kicghis chivfiain
Feilamuan Chul, us tokid in the November | 050 GroGearmic.
[a the Seprember 1068 fsape, Thonus ] Abeeemomlie
reported on g Journey into the cormidor wa part of his
caompirehenshve eoveriee of Alghanistan

4R

Zasie I1, our sturdy mini-jeep, had brought
us without incident nearls 500 miles from
Kabul acrose the Himdu Kush—mountaing
50 lofty, the natives say, that even the birds
must cross them on fool To reach Khandud,
we had traversed the rugped province of
Badakhshan, famed for its horses, lapis lazuli
mines, gold panners, and women with skins
so fair that “one can see the water trickle
down therr throats when they drink.”

“How will we recognize Abdul Wakil?™
Roland had wondered when we deove into
Khandud. But the bulky, bandy-legmed sil-
houette waiting on the road ahead could be
no one else

Garbed all in black, wearing high boots
and & hat with earflaps that looked oddly
like yak horns, he was a formidable fizure,
utterly unlike the Wakhi pensants we had seen

He greeted us curtlv. His [ace—it might
have been the face of Genghis Khan—wns
impassive as he read the Jetter of introduction
we had brooeht from his Tather

“Zud bovew,” he waid “Let us go quickly.”
The caravan had already departed; he tele-
phorned ashead for i to await us in Cala
Panja, the next sizable village.

Abdul Wakil climbed into the car, and we
set ot ot four in the afternoon for Cali
Panja, ordinanly only half an hour away, As
we bumped along the track, Abdul Walkil
smoked constantly and =aid not o word

(Continged on paege 4473)



French hushand-wife team,
Roland and Sabrina Michaud are
among the w Westerners Lo
thread the Wakhan corrider in
winter: Caravan leader Abdul
Wakil made this plcture—the
first he ever snappeid—with the
Michawds” Polaroid camera. The
hosgatable Kirghiz gave the an-
thors thelr fur caps

“Needles piercing the Hesh,™ ’

Sabrina Michaud called the sav-
age snow-laced sales that bu
feted the corovan (fellowing
pages). Extra-long- sléeves pro-
tect the cameleer:” hands fram
(rosthite onthe climb te g 12,000.
fpot-high pass. The temperature
ilid el dlee abiove 16" F. duringe
the mscent













Winter Caravan to the Roof of the World

At the Eshmorgh River we found the ford
conteiled beneath n thick crust of ice

“Where can we cross?” Roland nsked,

Ahdul Wakil, still slent, alighted from the
car and walked out onto the frozen river. He
knelt and put his eur to the ice attentively,
= a doctor listens to a heartbeat He ad-
vanced with small steps, like & marionette,
ond listenied again

| followed too carelessly. Thump! | packed
myzelf up and mimicked his mincing step
Behind this hizarre ballet Roland drove slow-
lv, with Zasie's door open, ready to leap out
Here and there the jee growned, and crocks
streaked the surface like hghtning

“Imja khub nist—This spot is not good,”
warned Abdal Wakil. He could hear the rniver
Aowing beneath the crust, Tense and ab-
sorbed, we did ool sotice that night had
fallen. Finally we cleared the last stretch
Two hours to travel less than half a mile!
Abdul Wakil smiled at us for the first time

Bevond the we by sand—and darkness
And beside the Panja River, stll six or <seven
miles from Qala Panja, Zasie's wheels apun
noisily and helplessly i oa trap of sand.

Rent a1 Horse and You Get s Master

Now Roland and 1 sit quictly beside the
citt, walching the sweeping seéarchlights from
the Russian side of the frontier river, waiting
for Abdul Wakil 1o find pssistance,

In an hoar he returns with only one man
and a lantern. Zasie will not be freed tondght

We remove our sleeping bags and comera
pear wnd stumble off through the <and.

A voice calls out from the blackness. We
stop in our tracks. Abdul Wakil pulls out his
pun. “Kist?" he demands: “Who 1= i7"

The wvoice identifies ftsell, Abdul Wak:l
pockets his revolver. Two Afghan <oldiers
emerge from the shadows The assistant
commizsioner of Qals Panjw owating our
arrivil, has sent them to search for us

We trudme on until several buildings loom
in the darkness We enter one of them and,
after a cup af ten, fall asleep, exhausted.

In the morning Abddul Wiakil recruits &
dozen Wakhis. They pull Zasie our ol the
sarl and we proceed to the village. Here we
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leave the car, sart out our lugenge, and nego-
tizite for horses: After lengthy haggling, Abdul
Wakil hires six of them for us and our equip-
ment Each comes with its owner, who will
travel on foot; a Wakhi horse is not rented
without its master,

These natives of the Wakhan are [nrmers
who grow wheat, barley, and chick-peas.
They ook almost Furopean, speak a Persian
chalect, smoke opium, and sumetimes work
as guides. Their women, tall and slim and
lght complexioned, raise the children and
tened the animals.

Manhood Judzed by Skill in the Saddle

I Qs Panja, Abdul Wakil is furious. He
harcly touches the pilaf, the rce-and-ment
dish prepoared In our honor by the commis-
stoner. The official has allowed the caravan
to ship by, despite Abdul Wakil's telephoned
request to detain it Now we will not over-
take it for several davs

“Tf they want to photogruph camels 1 can
have as manv as thev want brought in here,”
the commissioner grumbles  defensively,
Abdul Wakil does pot even bother to reply:

In the morning we sadidle our horses and
thke up our pursuit of the caravan

Following the gravelly bank of the Wakhan
River. Roland and 1 tire gquickly. Rostam,
owner of Rolond’s horse, cannol undersiand
why we sometimes dismount and walk. In
this regiin o man is Judeed by his horseman-
ship. “Borem, bovem ! Abdul Wakil excliuims
impatiently. “Let’s go, let's go!™

Wi stop for the night at Sherk, ot an aft-
tuche of 9,300 feet, after seven hours of nding
A wealthy landowner welcomes us. His young
wife kisses my hand in greeting, and [ return
the gesture. She smiles, and [ know [ have
done the right thing Next morning she offers
me a cloth-wrapped lonf of bread on o tray
fior the trip. And 1 place a packet of tea and o
small bottle of perfume an the tray and hand
it buck to hers it should not be returned empty,

Today we cross the Wakban River on the
bridge at Sargar Il is 5o norrow and fragile
that we musl proceed one at a time. 1 close
myv eves and entrust mysell to my horse, but
even the animal seems nervous. A bit farther

Born to the mountains und high plains, this Kirghiz herdsman descends
frorm nomicks who rode with Genghis Khan, Tocday he and fellow tribesmen
priaei herds of woats, vaks, und sheep, which they milk and use for barter



on, the riverbank is strewn with giant honey-
colored rushes,

“Name tnjo chist?” 1 ask Sultan Shah,
who owns my horse. "What is the name of
this place?”

Ulangal” he replies. The forest. The word
evokes something far different from this dry
brown landscape.

A frightened hare bursts from a thorny
bush and zigzag= abead of us, Abdul Waki]
shoots It with his revolver. The  gonshot
e¢choes repeatedly, a fhit, dismal sound. We
will have ralibit pilaf tonight

At Rorung, at an alitude of 10,500 feet,
we halt for the night with a froendly Wakhi
family whose house perches over the valley.
Far below, the frozen Wakhan winds Hike a
ribbon across dark-grayv sands We enter the
stone howse through a seres of dowrs and
rooms built like a maze o ward oft wind and
cold. Several anterooms shelter the famihv's
livestock; the large iving room, huby of home
life, is lphted and aired onlv by o hole in the
ceilne. Four elevated, felt-padded alcoves
servie s dining and sleeping guarters,

In the small kitchen, women kneel beside
a narrow fireplace. They pat slabs of dough
against s baking-hot walls and remove the
bread with tongs when it is coankedd Roland
and I sleep in one of the alcoves Parénts. chil-
dren, grandparents, and visitors settle in the
others. They sleep naked under their covers

French Marriage Customs Puzzle Kirghiz

We ride the entire following day on the
dayhi—a tranguil and monotonous plain. We
splash throush a marshy meadow, and Abdul
Wakil brings his horse alongsule mine. “ls
Roland Michaud a rich man?" he imquires

“No, Roland Michaud does not own any
land," I reply.

“Norany hivestock ?"

“Mio, but he heis studdied a lor”

“Studving doesn't make money. How was
he able to buy vou then?"

“In France, the money does not matter so
much. Tt is better to have a good education”

He remains silent for o long time, mulling
over this conviersation.

Abdul Wakil 15 wealthy, He owns some
HLODO goats and sheep, 100 vaks, 17 camels,
and 12 horses, This gives bim much prestize
in the Wakhan, where pensiants come to kiss
his hand eagerlv. He bestows o great honor
simply by talking with me. & mere woman,

“I there were good roads, 1 would have
severil cars,” he aaserts,

dibd

He doesn’t realize that Zasie and it con-
tenis would cost his 17 camels and more.

Toward nizht we enter o valley where the
muterd sounds of a settlement Tise with the
evening mist It s Sarhaud, the lnst Wakhi vil-
lage this <ide of the Pamire We are at a
crossrofils of three world=s To the north lies
the U5 K to the south, Pakistan, We are
moving enst, toward the Little Pamir (map,
page 4349, where a cluster of caravan trails
the old Sitk Road—leads directly into China

“Al-hamdu Hllak—Pratce e to God, All 17
ol them are bere,” Roland informs me, peoer-
ini down the path ahead. We have caught up
with the camel train

Trade Changes as Palitics Cliange

I share his happiness. A full moon <hines
like an egi volk in the lopis lnzall skv, and
the valley unfolds like a felt rue beneath
mountains painted blue in the Janoary cold

Beside a few stone dwellings the 17 camels
st el sweet rushes. Five swarthy Kir-
rhiz cameleers squat aroand o fire, savoring
thizie biowls of salted teo

Yda-saltamn altvkum-—Peace e upon vou”
Une hand on the heart, Moslem fashion, we
prel the camel drivers

“Aletkym as-salam” each responds

Here 1s Anal, who isin charge small, unoh-
trusive, precise. Then Schahchik, whose evies
nre green There 1= pockmarked Suleimoan,
hunter, cook, jack-of-all-trmdes Then Ay
Haaszh, ever :--!1'ii_'lill:u'.§1 the most Mongol-loaking
of the Kirghiz And finally Abedu] Wahid, a
refugee from Russi, entgmatic and pensive

These men, like Rahmoan Qul and Abdul
Wakil, descendd from Turco-Mongolian no-
misicls of the Russian Pamurs and Chinese Tur-
kistan, After the Bolshevik Revolution many
drifted o the Alghan Pamirs with their herds
und Hocks In summer milk products make
up their basic diet, buat in winter when there
15 litthe mulk, they depend on bread and tea
hence this caravan,

I the past their marketplace was Kashgar,
In Sinkiang. But ln the 1950%, when political
evianls in Ching inhibited trade with Kashgar,
the Kirghie began coming westward 1o stock
up on tea, sugar, cloth, and other supplies at
Khandud, and to trade {or grain with the
Wiakhis on the way home

The next mornome we witness i seene that
rives us the kev to the commerce between
Kirghiz and Wakhiz. Abdul Wakil takes over:

*Eddyve Mohammed, 15 1t you? My (ather
tells me vou have wheat to sell ™




“1 am poor and have very hittle of it,” Eddye
Mohammed savs, hoping to tncresse the price
But refresh vourself first. | have so hitth
wheat that this business will sodin b settledl
Abdul Wakil i2 not [ooled. He drinks his teq
nnd the dickerimg
uUoies o [irfice—-ix ST
“Iutanr nasfud—It won't do,” sovs Abdo
Wakil “RBabman Qul has wld me vou have

wring. Fddve Mohammed

nereeidl to ane sheep for ten seer of wheat,”
A sper 13 almost 16 poundds

“1, ton, am i Moslem,"” Eddve Mohanrmed
crics out. shocked that s word 15 Deang
doghted. And he recitez the Shabada, the
profession of Moslem faith, But with all the
caravaneers on Abdul Wakil's side, BEeldve

Mohammed gives in

Diespite old gntugonisms, the kirghie and
Wakhis depined upon each other. This barter
ing of tallow, felt, or hvestoc
remains o practice among them, even
Aighan bank notes are coming inlo use

: Tor wheat

BRI N

Sweking Wheat Becomes o Notsy Alfui

singe sheep do pot necompany this cara
vien, there pre none on hand for debwvery

I'hey will be sent to Eddye Mohammied ater
A large mag 15 spread out on the dirt floo:

<0} il not o grain of wheat will be lost
The Wakhis bring forth o sample of then
harvest, The Kirghiz reject if-—it conlains
toomuch dust. The next 15 satistactory, Abdul
Wakil flls a prale—ihe teabow! [hat servies ns
a standard measure in both the Pamirs and
Winkhan—and begns transfermng wheat 1nto
T L k; '.Il"lll (M |'|'- L% ‘.'.IZ.I.-I1:'|'."L'|:'."

Both sides carefully count the bowlfuls: at
EIMLL SEWS JE shut
and fetches another, The counting ooes on

“Sioo o do M the Wakhic announce with the
next bowlful “Thirtv-two.”

“Ni oo webk!—Thirtv-one!” the keen-eved

1) the first =ack 5 Tull. Su

CEATCICETS olissl,

“Sroda!™, . "Stowek! the aroyment rames
pundtuated by eries of "La ilaba dla Hah!

Fhere is no god bt God?™ Allah's great ness
finally shines forth. He has Tavored the connt
af the honest Kirghiz: It takes two hours to
fill the 12 a0ks

\fter we leave Sarhad, we are forced to
£ U |-.|'- ML=
rowa to a pnede (pages 4536-7). We are riding

shaw i bode 1o L FLVet HEI '--ll.

on the Fiver's [Foeen suirface, Singte file, men
horses, and camels tread cautiously, With a

vehvety step, the camels large and fat feet

ilo wiell an this =katine rink, bl the 1ron

weraed often shp

|i'-|I|

Uhn u g

nsx-slick truil, & carsvaneer sprin-

Kles sand to prevent a slip thot could mean
traereddy,. 1 hree bbomess, whoen cameis jell on

|
perilous  slopies, fenders iy

il

thelr lives

Lo Tree Lthe Deasts of thelr awkwnrd loads so

they could get on their feel agamn,
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a horse broke throueh the
Abdul Wakil tells mi

(pogres 446-71 We zigzag across the river Hime

"Here, last vegr

e amdd drowned
and neain, With expernenced eves the Kirghiz
mick the znofest path

with tormented walls,
wn thirodits tehten

SEE LS T} :'II," IT1:k

The gorge clikes |1
A walch, with &

W Whndl, serms Lo NAVE LI

IT
molsthzed the cascardes all around us. The ice
I* TIVET 1= INIOTY 1|'.‘|'-I |

we Cin ATl hear the wiler as it flows swill

e feet thick, viel
.

on i

beneath us, and n places the crusl cracks

OInisls
By early afternoon the

Foree has hedome

LoD RArrow' !|_||' e oo tre '|I|_"'||I_=._- LAy .,I||.|'.':
don the

Bash opens a bae of

rver and bogin to climb a pass. An
sandd and sprinkles 1

that even the cnmels

on a steep itrail so iy
lialk (page 4458), The cameleers coax them on
wiit Lhouts

]':.'l|.|l.|| -I||||!I.'II|' CIEES, L &l
narrow ledee over o dizzving precipice. My
norse hns shpped and fidlen on ats forelees. |

tues aned

Lok out!™

pull on the réins and the ammal strueples to
its feel. Pear dampens my brow s we climb
onward. Wi
anrmials, then move aEain

Ahead, one of Suletman’s camels '-I':['-.- il
Ktieele fnil

! _-.r.I: LD sl I|.|,

sl every 5t

l"i!.J:.'--l'- on the frozen path; 1
(i Sehahchdg run to

tres 1o crawl Av Bash s
ite rescue. Reking
frilioaec] the antmal so thiol 1t con stond wp.
then load it penin, and move on. Men and
animals clinging 1o

thi motinbiaisicle

L el W

Y s,

ire sufferine

Altitude and Fatigue Take Their Toll

At last the bent ficures ohead are sithou
agiunsl the leaden al-%; Y1 I il

and besin the slow

eltedd
W LTRSS 1||l' SNOWY CTes)
In the
turns ke an ppalescent draron. With clisk

descent istance the rniver twists and
FIoLn S
averpowering. We pull our coats tighter, feel
ing pathetically small

“iling in, llll' MOUNniaifRs seell én

ASSITHE Cameieer smithes ans

Fatirye OvVercomes me

F.ach

stop to rest
spvs, il -
he tired!” 1 man
ape the customary reply, “Lendn doxhs—2Xin

da mabavhil—Nav vou not
viodl live oo
The caravan plods onward

SCETIes Ol |l:.1| " ||ll1- N ST s LIE sEi0is

becomingeE a

L Tumgdly
catch up wit ielter

in which the six Kirghiz will gleep, Boland

| I 3t & primHIve stone s

and [ oecupy a similar shelter nearby, togeth
er with our horse owners

"he Wakhis spend much of the nig
tng around a fre

some Ling of [ood fand preparing tea, we flrift

1t chat
e for us, alter heatinge

off imlo a deep dreamless sleep, despite the
fact that our hut
drowned 1 perid smoke

[ am happy

sivieral in the valley

1 nlested with rats and
to leave ths gioomy shelter,
(e ol Bundles of fire-
wood lean asainst the outer walls, intended
for occasional visitors This evidence of mu
tual help among Pamir travelers comiorts me
Fire 15 vitnl here We understand why (hefore
the advent of matches) the caravaneer s o fag-
mag—his  Hint sl e
among his most prized possessions

(prage 4520 F—wWns

.|r|||
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LANCE TLEFDET W' e oan 1he Irozemn riv INF ted smble mduligently whet ufltary Lo
| hen | the altermoon, we gepart Trom it o CESSCGM, 1| HINTTSediiaty LRICh Oul, siEnine
o] Li ELFI L 1 i e W >, B Lhan kil
Wigher, | nm I [ the nurrow teasl [] hick fel L h 17 el
WISTOEC SLee)) Drech i i |y i L0 FT sulnlor aerarnst i crled fpage 4 |, Insieli
econdnry m the ficht to hold n nil st the willow frame tn sm boxes, al
reach the nex Ty runks, the kirghiz fomily keeps its belone

Finally we branch off to ent ~heltered re. Wlost Treasured o | are the meiget
Ditan. 4 here we see our first varte A Kirghi spphes of tea, sugar, and salt. Tea | -
_.||| E._ EJLITR] LE B eal PO ane of the rownd vl '|;:'_ i |*-_:|_'| ECHFIES 1T oD |'|
el 1ent [ LV O NS Raoland and Abdul i I hargialia i osmildl embiroicleried
Wakil, and kisses their hanid n greetine. His i sAC K. BOPAr 1= S0 Diredugs '

wiie and daughter help me from my hors usizall runk with salt: salt is a0 rare that
nil take me msitde i the fire. They remove It 15 us iy in 1

Y it. spart, and headdres ANER 1 ] 1T T | hee wenmien tir wpr the ire Il-'-|l"'i_ LSl
() Cdauwn qati—You are stroneg.” they G ime embers 1o hedt the chogun—the kettle




LCH S il tl LR-clurie. i v ST L] | Cnly the rame it ey | '
mieht with the o table Kirghie Tad preech mnd il IE T | oroks, 1
’ : - le =ilen FLARLUR T CASIOTIA ) ;
Wl Energies Fecus on Battling Cold B B et FEIT ol ¢ ekl
bt o TS BT W W R L il 1 ' | Duried. | ACHEC AT &3
et morning. the wind bites more cridel) colliars, do not exchanie word, Thev ar
b vier. My loes grow fdmmil, and 1 oinnst saving their strength to fight L -
ayie Lhem constant I rub my nose to kKrep Bl puraed 5 Limteter tells us wie iave reacs
It from ireezing: Boland, too, sutfers Trom 1 i hetght of 12,705 feet. We feel a sense ol
b | .II g | ifie o i PPl ATl rrELds R ETE RS] 18 || LTI N 15 I'l [LE=1] ||'| 54l
LR A1 DUl s s I'i' are  Especiakly VER gl the Roied of the Wi
0l nhl tEt e work DS ©arm e [arn With m 151 ddrop al strength, 1 reach Lhe
15 ] French scientist that | wil i} Vi Jelga encamipment Collapsineg n 1
ETEO el TR IR lane thi | burst into Tesa | fie moastr l hou
We head northwest, leaving the Wakha GIL T il il soc 1051 e
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Greeted by g wintey blust, one of

L ITIE e TS nires from a-vart it
¥iulk Ady  ade of heavy et ashet]
O WINR SFITNE, LI D i LR
ST VAFM O In o dimd owihd eV
il (WL

Inside the tént [opposile), i cheer-
ful blaze warms hanids and supper—a
fonclue” of dried yopurt cooked with

Until matehes came. =stone amd steel
kindled Kirgh L paree L leTrismen
privciiced sparks with this brass-mounted
Aodgmag by sinkmeg the curved

the hottom arammst a mece of ol






small beneath his burden, o boyv trudges
loward Mulk Al with a load of kincdling

Three wives share a mol in the vurt ol
\bcdul Wakil (oppositel, Here wile numbe
two, Bile Turgan, coaxes the Bames as shee
tirews tea Sabtind chats with Biln (mean-
e ady™) Chrung Brst and eldest and there-
fore the leader among Abdul Wakil's mates
The master of the howse entertains e wim-
en by plucking & tune on his dombura

-
i

She wraps raw wool ground my Toes, ome by
one, dand advises me to leave them ke that,
even i my boots T smile through my Lears,
and comfort mysell with a cup of salted tea
In theé morming the thermometer registers
1" F. Small Ankes are Ialling from the sky,
and the encampment's vaks, with morose
expressions, hoddle m their coats

Camels Seem o Tread the Clouds

We bemn to mde through the bleakness
with our 17 camels. Now and then we pass &
cluster of vurts. No humans stir, but dogs
throw themselves at our horses, velping A
picture engraves itself on myv mind. that of
Raolnnd's horse kicking the muzzle of a dig
that s mpping at its tmil.

v dismal diy. Skv and earth merge into
nne. 1 can no longer tell whether the camels
are wandulating on snow or clouds. There i5
Ill.ltll.lll!: 1 L'i:l.?l.'ll [hl.' el T .."':'I! Lred, nn -5|:|I.':|.l|'r—
anly the white world of o seemingly infinite
plain. Koland s taking the needle blows of the
wind on his face, He fumes as he reloads film;
# drop of molsture falls from his mustache
into the open back of the cameriy, and tnstant-
v freezes on the shutter. The wind 1= now
blowing up o storm, reducing visibility to less
than 200 vards. The temperature is =22° F
[cicles hang from the camels' bhegrds

Evervone 15 exhausted when we stop for
the night. Even Av Bash, his evebirows white
with ice, tells me of his fatipue while he ties
the comels together by two's, hiead to tail and
tail to head, to prevent them from collapsing
on the frozen ground while still overheated
ipage 4461 After two hours in this uprigly
nosition, cialled chapar, the beasts are untied
und allowed 1o settle for the night.

These double-humped Bactrians are found
in the semidesert regions of {Ching, Mongolia
andd Tibet., Thev are powerful and robust,
averpmng more Lhan six leel ta
and their weigrht can exceed half a ton

The twao enormous humps, as high as 18
mches. are o camel’s reserve bank. Together
they may bold more than 200 pounds of fal
that the animal’zs body can draw on when
other fare 4 lacking. The bheast can survive
for weeks without food. But as it uses up its
stored provisions, the humps shnnk, some-
times almost vanishing.

1 at the hump,

“The camel 13 our most valuable amimal,"
Anal tells us. “It 1s waorth 8 vaks or 9 horses or
45 sheep™ Nol only can it carry a load of
20 sepr—more than 600 pounds—but it also
vields prized wool for Kirghiz (abrics It 8
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Lhores leave littie lime for eisure

Cooking the doy's bread, Bibi Tukhi

NS all MOTTInE Vet 1 il ericdcll
Il L VIl A U]l ane ifevoles al
termosans tO meiline Foad 11

Burmng her long hair in VI
hior vurt, Bibd Tokhto eniowve g shan
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Ll s LFRIT 1 i gnlral Ass 1L
viedils wool, meal, tough hide, and tail

Visiting friends of Alulul Wakil's fami
knke | ue] hiscutts duringe a Moslkem
estival relef from daily roatine Th

puests trpveled 20 miles (o pay the call—
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beside the fire and makes me sit there, Bibi
Hawn, a wife of Rahman (ul, prepares o
pormidge for Zuliikha, o weak one-vear-old
haby whose fradl Hitle body reminds me of a
rag doll (pages 453891

Bibi Jamal alertly senses my concern ani
explains that Bibi Hawa iz not able to give
milk; since her birth, Zulaikha has been fed
only porridees

“Then how did she {eed her ather chilid.
Muosaddegh? He is hundsome and healthy.”

“Mosaddegh 15 & boy and had a nurse”

Al three vears Mosaddegh, adorable and
spoiled, has evervone wrapped around his
little finger. He spills the gliss containing
Lulaikha’s meal. Bibi Hawa patiently puts
more Hour m the glass and pours boiling
water over Il No milk. Not even sogar.

“Yak miltk sometimes causes diarrbea that
can kil children,” she savs. As for sugar, she
does not know whether it would do any good
for her haby el

I suggest that she rieplice the water with
milk very gradually, and persunde her at least
o sweeten the porridee

Busy Davs and Star-llled Nights

Day after day, 1 nole how monolonous are
the tasks of the Kirghiz women. The entire
morming s spent preparing the bread that s
their winter staple They bike enormous
quantities of 1, since they must also feed the
cameleers, who are without wives here, and
pecupy the third vart of the camp. A woman
15 expensive among the Kirghiz, and | suspec
that some cameleers have marmied poorer
Wakhic In severt] villnges | have noticed
them scatter to various homes where the
chirldren hod o certain Kirghiz look.

Following the noon meal, the women melt
down ice for water, or sew, or groom them-
selves. Then they prejure the evening mel
andd, after dinner, go richt to bed

Despite our shorthess of breath, insomnia,
aid hemdaches from the altitude, we bécome
passionately  attached to our new lives, We
are delighted with the relationship that has
grown between us, city dwellers of the West,
and them, tent dwellers of the Pamirs, And

not for & rhoment do our hosts display any-
thing but kindoess and good humor

Abdul Wakil shows an interest in photog-
raphy, and Roland teaches him to use the
Polnroid comern The metearnlogical obser-
vations also interest him. Carrving an ane-
maometer. he accompanies Koland on his four
of five duly wilks and takes readings as con-
scientiously gs Roland himself. Often, the fcy
northwest wind blows with gusts of 30 miles
or more an hour. No snow (alls during our
stay, but we record no temperature higher
thar 25" F. On cold, cloudless nights we never
tire of contemplating the Pamir skies studded
with twinkling sturs

“Italian” Ash Pleases Kirghiz Palutes

Our hosts teach us many things. Roland
compiles a Persian-Kirghiz glossary of cara-
van terms, noting that the Kirghiz wnte
with Arabac letters, They also heélp us put
together a small herb collection. For this we
follow Mirza, the voung shepherd, into the
micuntains, where we guther ascore of plants;
he tells us the local name for each.

Our days pass quickly

“Sabrina jan,” Bild Jamal asks me ane
mormang, “will you eat with us or in the mih-
mankhana?"

[ tell her 1 will eat today in the guesthouse.
I am tired of the monotonous meals: vak
meathalls, soup with mutton as tough as
leather, and especially agl, which appears at
every lunch. This is a sort of noodle cut from
brend douwgh, usundly boled with bits of meat
and onton, It 15 pever epoked enough for our
taste, and lingers like paste in our mouths.

| decide to introduce our friencds to ash,
Italian stvle | spread oul my camps stove and
kitchen utensils. All the men watch me with
interest, helping me at tmes 10 peel onwons
and garlic—frozen, of course, but still pun-
gent, In hall an hour my “spaghetti™ with
tomato satce i readv, Abdul ‘Wakil and
Akbar ent with us. Unable to feed all the
others who look on, we adopt their own cus-
wm, sharing the meal with the chiefs and
distributing an occasional morsel here and
thire The Kirghiz eat with gusto. Abdul

Sorrow shines from a mother’s eves. Bibi Jamal recently lost her 3-month-
old dauehter, the onlv child of five vears of marringe. Wed 1o one of chiel
Rahmaon Cul's sons, she i= his only mate. But a home without childeen i poor
trtleedd, and her hushand may soon take another wife so that he may hive sosan.






Davs of hardship still abead, the Michaoids stort home with the second winter caravan
Froan Mulk Al Inospring these high pastures will be green, and the berds will agnin produce

Wakal asks, "Where can I buy such a meal?™

While on the teail, the carnvaneers eat on
twice & day—morning anc EVEnIng—in order
not o mterrupt the slow walk of the camele
At the winter camp, the Kirghiz are Torever
busy preparing their favorite dish, g,

Qurut 15 a hard, dried yogurt slowlv mixed
with waler into a paste. Heated, with bits of
bread and fot added, @ eegsembles o fondue
(page 433) In this season qurut is the only
dish having a milk base, since the animials
produce very little milk in winter. Thus we
feel deeply honored when our hosts offer us a
full bow!l of milk every day

The tozk of milking the vaks falls o the
wiman. This “picce of prehistory.” as Roland

<61

calls the vak, glwavs seems to be in o bad
mood. But its step is sure, it does not fear the
modintam lorrents, uﬂ]'l.l with greal endurance
it can carry 150 pounds—a fourth the load of
a camel—across 15,000-foot passes. 1ts drey
dung provides the most common [uel—and
one of the best—aon the high plateaus of cen-
tral Asa. s hasr can be braided into strong
rope, and it hide furnishes tough leather,

Warm Gifts Help Fight the Chill

In two davs the second and last caravan
of the winter will 1ake to the road toward
Khandud, We will return with it

What excitement in the camp! The men
shoe the horses, test the ropes, check the



trappings and felt padding of the camels. The
women mend food sack= [or the journe
Each one silently thinks aboutl the trials
The women prepare bread in greol
quantity for the trip. 1L will sustiin the cara

aheed

vivheers for more thiun g month.

Attentive host that be is Abdul Wakil has
noticed the shortcomings of our cold-weather
clathing. He instructs Bibl Orun to ma
of us a fomag, the Kirghiz fur hepdpear, and
pavpag—ithick felt stockings. Then he collects
il the spare e camp. I hnd mysel
equipped with a pair belonging to Akbar;
Roland recelives a benutiful pair made by
hoazaks i Smking

In the atmosphere of an Oriental bazaor,

ll-!--lll |.|

HOEE Im i

enodgh milk to =upply the Kirghiz But when snow and cold return, Che men will gird once

mure for their grueling treks, a test of will and drength worthy of the qons of Genghis khan

the caravan is loaded with et rugs and g2oqat-
skins of sheep fat to be bartered for Wakhi
wheat, and we hid the women farewell.

| kis= them ._'It-r.i_'l,l_i_l:l-jl._lﬂ_l_l.'-. o both cheeks
They returnmy Kisses kirghiz style, on the
lips: Bibl Orun will not let us leave until we
have swallowed the last drop from a howl of
milk she has prepared
It bs very rood atainst the cold " she tells

WHTTT AW eerene

us. Bibi Orun helps me mount and léads
horse Lo Lhe edge ol cuamp, and hands me
Lhe Teins

“Mayv God be with you,” she says

We are more moved than we want o be
But already the caravan hends out, and we
are delivered to the biting wind L]

|r|-'
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and onions That's breakfast, At 2 or 3, lunch

Lthe same. And apain for dinner, about 6. It's
all repeated the next day. Can vou imagine,
there were 40 ambulance calls at Christmas
st o pump out stomachs!™

Easter means another two davs of jovous
overeating—not o mention ohe’s name day

O tnke cars,” snvE an engineer. YA cur is
such a luxury that its treated as the most
important part of the family. S0 on Sunday o
maun can think only of washing and palishing
the thing—he'll drive 500 vards from home Lo
the Vistula River and wosh away, while his
wife and kids et mad and madder: In the
end be'll be so tired, or it'l] be so late, that they
drive strateht home "

The lady editor: “Thut's a Lypitcal Polish
exageerytion! More Glkely, when thev finally
petl off on their excursion. the man drives so
tast and mexpertly that he has an accident.”

The engineer; " Now vow are exageerating’
| haven't driven much, but 1 can safely go 90
miles an hour, .. "

ND YET some things the first-time visitor
1= likely to hear and find surprising are
N exaggernlions at all

For instance; | had alwavs thought of
Poland as being in eastern Europe. Not so,
say the Poles. We are the heart of the Conti-
nent. Reallv? Diraw a line on a pglobe from
easternmost Europe, i the central Urals,
tn Lishan i the extreme west; and another
line from the northernmost point in Norwnay
to southernmaest Greece. Thos limes intersect
nenr Warsaw',

Ur consider Polund's scenie variety. True.
Y0 percent ol 1l stretches monotonousty it
or modestly hilly, But in the north sparkle
hundreds of lakes in Mazury and hundreds
of miles of surf and =andy beaches on the
Baltic Sea. Mountains rise in the south, in the
High Tatra, a= jagged and spectacular a5 the
Alps (page 4981 A truly unmtouched forest of
the plidn stretches in the northeast, in Hia-
towieza Nationnl Park

I want to sample all this, of course, but first
I wander wround Warsaw on a sunny Sunday.
In Lazenki Park, on & platform beneath a
three-times-life-slze statue of Frvdervk Cho-
pin, & young woman al n Steinway plays the
master's mazurkas and polonaises, Hundreds
sit unfidgeting on stone benches, raptly, as if
enjoving these gems for the first time.

In another greening enclave, pext to the
sbs-foot-high Palace of Culture and Science,
thousancds crowd the annual outdoor book
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ITLERS JUGGERNAUT stormed into Poland
H from the north, west, and south on September

1, 1939, meeting fierce but futile resistance. Six-
teen davs later the Saviet Unlon—then a German
ally—invaded from the east, and subsequently
baniched thousands of Poles to Siberta. By war’s

= T 1; . I-T'-u.wg,i" |
AF EWELH: e : :
U Tl
SCHWAT e =" _ -
r 1972
unrrep: SN =
RINCDOM | o gy e L) RS
1:I. 2

A% 1T T

Elppi ki gt figet

Achmnatrative regioms pf Pidand hagr fhe

game naneee £ they capriad. thewi Baim e

e _-' o b 5EF"I:II' Vintufi g 5

endd, Russians and Poles had jodned forces against
Hitler; the Nazis had killed an estimuated 6,000,000
Poles—half of them Jews; mdustry and agricul-
tare iy devistated, and 2,000,000 Poles had been

deported to Germany for
foreed] labor

Modern  Poland, its
present  borders  estab-
lished by the Allied Pow-

€15, OCTupiis Approxi-
mately the same lérritory
it did at s birth more than a millennium ago.

AREA: | 20,664 square miles. POPULATTON: 13,000,000
CAPFITAL: Wipsaw, population 1300 000 GOVERN-
MENT: Actusl power in the Palish People's Repuhbic
resides with the Politbuwreo of (e Pulish Unitesd) Workors®
(Cammundatl  Party, the elected 460-5eul Sejm holds
begislative authorily ECONOMY: UDominated by in-
dustry—siteel; coal and copper mininge, RELMGIONT Pres
domitnantly Roman Catholie, cufneENCY: One oty
P00 groseys equals £ cents U 5 at the official rate, anl
hall that much ul the tourist male







VEIL OF TEARS identifies the happy

9 white-clad bride at this traditional
wedding celebration in the Tatra
Mountains. The party will last for
three days, fueled by countless
Jruit and meat pies and toasts of

vodka flavored with honey or lemon.
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fwir: 35 publishers, from the Defense Ministry
o the Sodial Committee Aminst Alcoholizm,
are selling at 90 kiosks. Indefatigable authors
are nutographing.

By now [ have an inkling of what's in the
pack of everyones mind, something that
miakes this a very special spring Poles call
it simply “the changes,” meaning dramatic
chiunges in the leadership and palicies af the
PEPR, the Polish United Warkers’ Party—
that 15, the Communist Party; and because
Poland i a Communist country, the signifi-
cance of these changes cannot be exageerated,

“¥ou have come al an interesting time," o
sonbor bureaucrol assures me a3 we browse
stche by stede. * This s the most bopeful moment
in Polish history since World War 117

HAT EXACUTLY had happened? One

ul those indefatipable authors takes me

to dinner. He savs it's a long story, hut
he'll 1ry to make it brief.

“We had a party leader named Gomulka;
he was extremely well liked But over the
yvenrs he became less and less popular. Why
wits this sof He asked people to work harder,
but they found their stundard of living not
rising, but going down, They felt frustrited
and helpless

“Now switch to December 12, 1970, The
government announces new prices: Lower for
ruzor hlades, TV sets, refrigerators—fine, bul
higher for food! Meat up 17 percent, lard 33
percent’ Incredible, raising food prices just
before Christmuas! [t's the last straw. Ship-
vard workers in Gdansk go on strike. Thew
march on provincial party headguarters, ask-
ing 1o be heard. The demonstration turns into
a riot, party headoguarters burns, there's
bloodshed. More strikes, in Gdvnia and in
Szeeecin, more hlood.

“Gomutka and some others in the Polithuro
wanl to call out more troops; but still others
sy no, doeens are dead already, 'we don't
want to kill thousands. The moderate faction
previdls and makes one of their number the
new leader—Edward Gierek, an ex-miner,
the party chief from our most prosperous
region, Silesine Gierek calls off the troops
He meots with the workers, he promises im-
provements for everybedy, Since then, every

week; hig news! Higher pensions. Food prices
rolled back to where they were, and frozen
for two years”

And o new political styvle, Gomutka was
rfemole, Lierek is evervwhere. Dav after dav 1
see-him in news photos, with vouth activists,
with hard hats, with lady machimsts

"He knows what Poland needs 1o pick up
steam,” a4 Western ciplomat tells me. “Look
at apriculture. Fightvithree percent is in
private hands—12 dcres is average, 12043 the
limit, But farmers hod to deliver fixed guotns
of pigs or steers, milk or grinn. Gierek prom-
ised to end the quotas. Overnight, the outlook
for Polish farmers became a lot brghter”

Thiz much was certain; Never hefore in o
Communist state bad o wave of populisr, non-
revolutionary demonstrations led to such a
change in the whaole twone of political hife so
fast as bere in Poland. What it would lead to
in the long run was, alas, far from certain

Polamd has o 77iemile border with the
USSR imug, page 469), Would the Russinns
send tanks. as they did to Crechosiovakin
alter the Czech leadership changed course?

“That was in people’s minds, and in the
minids of our politicians too," a Polish journal-
ist recalls “The new leadership convinced
Moscow they were still loval Communists.”
>0 far, the Soviets were providine credit, and
feed grain to help Poland produce more meat,
<0 that Gierek could keep his promises.

But would he? “That's what people asked
Crivrek in all those meetings. ‘How do we keep
things from turning souragain? He told them,
It's up to you; vou must keep pressing to con-
triol the leadership from below.” Sounds great,
bt how 1o do it, that's the bix question.”

That week there i= another of those blithely
skeptical Polish political jokes. What's the
real difference between Gomutha wnd Gierek?
There 2sn't any—~=ht Gierek doesn't yet know
theat we are awaere of this,

I drive south for the most vigorous fun-
making in Poland, the Juwenaliy in venerable
Krakow, a 2Y-day pre-exnm carnival of stu-
dents at Krakdw’s 608-vear-old university

Fifteen minutes from Warsaw's center I'm
in the country. Orchards in white bloom,
erect meadows with blnck-and-white cows

(Continued on page 475)

Risen from World War 11 devastation, Wirsaw stands as a monument to Polish pride
and defermination. Germany's trodgis panished an insurrection by metholically level-
ing almast the entire city. Modern stryctures replace the old in most areas, bue Ol
Town, in the foreground, has been restored to its i7thcentury Barogue el
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Brown fields and an ocensional tractor, buat
mast of the plowing is horse-powered and the
sowing 1s by hand, mostly hy women

In passing, I glimpse the industrial towns
of Radom and Kielce, three ruined towers of
a castle, n new motel I am fregquently de-
laved at railroad crossings, but I don't mind
To see such magnificent steam locomotives
at home in Washington, 1'd have to visit the
Smithsonian Institution People sidle up to
inspect the waiting autos. Ah, a Volvel A
Ford Caprif

My car gels short shrift; it's only a Polski
Fiat, made meur Warzsaw, but, oh, it has
power-assisted disk brakes on all four wheels.
| need them. Thert's no speed limit outside
the towns, and T cannot help gétting into the
swing of the Polish highwavs: speed up, then
slow down fast—there’s o child, or a rubber-
wheeled horse wagon full of coal or manure
Hitting a chicken 15 no cnime. savs my inter-
preter, but hitting a goose can cost you money
I assure him of my nonagegressive attitude
towird evervthing Polish, including geese

After four hours we're in the heart of
Krakow, in the Main Market surrounding the
16th-century Cloth Hall It's bedlam:. Pirates
and cavemen, Batman and Zorro, a red-haired
Cleopatra. A skeleton in a top hat misdirects
traffic. The police don't interfere. At Juwennlia
tme the students own the 1own (pages 482-3),

Whistles! Horns! Bells! Youths hop in a
circle and sing, “The dean is our best friend!”
to the tune of “Battle Hymn of the Republic ™
Then, instead of the dean, it's Man. Then
Nixon. Finallv, "Wiladvstaw was our best
frend!” Who? Whadystaw Gomdka

Decorum retgns briefly in & sports hall for
the selection of the girl student who is nagmil-
szo—the sweetest All the candidates ook lus-
cious, byt 1 am informed that what counted
most heavily in the preliminaries was ready
wit. Reallye

“You see Ela there? She was given two min-
utes to do a striptease, She saiud, “0Oh, that
means to present myvsell naked Very well, |
shall bare myself, 1 shall bure myv soul' She
Just talked and talked. . "

sor D Migczvstaw Rlimaszewski, is a
peaprapher. He also is o vice presidemt
of the Council of State, thus ranking as a
vice pressdent of Poland. [ met him at the
umiversity's Geogrophical Institute, where

'I’HE RECTOR of the university, Profes-

National Geographic, April 1972

he delivers lectures himself because he likes
to.be in réegular contact with the voung.

“They differ from the vouth in Amernca.
and even in Western Europe, because of our
historical and geographical position, which
has brousht us so many rounds of invasion
antd destruction, So often we have had to stan
anew, to rebuilidl and rebuild again, which is
# lask of the vouth. Now Poland is changing
its economi¢ structuce, from being primanly
agricultural to being  primarily  industrinl
Already 52 percent of our population is urban.
This change stimulates the voung, They want
o bein the forefront of it."

Recior Klimaszewski also presides over the
Polonin Society, created to keep in touch with
people of Polish origin abroad. “There are at
least six million in the United States, perhans
ten million,” he save “We send them books
and urge them to visit Polond Manv are
voung and speak no Palish at all But we are
particularly interested 1n them because we
know that there are people nothe United
Stutes who do not speak well of Poland, who
think of us as a nation without history, with
out culture. That is why we ure <o glad when
such woung Americans come for special
courses here in Krikdow. We want them to be
loval 1o the United States, but we also want
them to be proud of their Polish origine™

And what a history! It speaks to the visi-
tor on Krakow's Wawel Hill, from the roval
tombs in the Wawel's Gothic cathedral, from
its lofty Rengissance palace, Of a kingdom
that arose a millenmium ago, that trivmphed
over the Tatars and the Teutonic Knights,
until by 1452, after Paland had for o century
been umited with Lithuanin, the Jagselonian
dynasty held sway from the Baltic to the
Black Sea, over Prussia and the Ukraine, and
epctward to within 100 miles of Moscow

Then, torn by Turks and Cossacks aned
Swedes, Poland weakened and shrank. By
the end of the 18th century it was carved up
by Russia, Prussia, and Austria. Poland re-
emerged only at the end of World ‘War 1
(maps, piges 4638-9). Bul in those 120 vears of
bondage, what fiery uprisings, what heroes!

Down mn the market 1 sec an engraved
granite slub where Tadeusz Kosciuszko mus-
tered the insrgents of 179, He had fought
in the American Revolution, he helped fortify
West Point. Georpe Washington asked that he
be made a genernl. Congress voted him tracts
of land. Could his gallant Pales—half of them
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armed only with scythes fashioned into pikes
—prevail in their own countrs?

They nearly did, liberating much of the
country. Then they were overwhelmeid, and
kodciuszko, severely wounded, was captured
by the Russians. He died an exile in Switzer-
land, asking in a will that his American
imvestments be lquidated 1o buy Negro
staves and set them free. He remains Polatid's
must revered patriot to this day

More uprisings, more repressions, through
the 1%th centary. Hoping to gaimn support
for their homeland's Hberation, Polish exiles
formed legivns and fought for Napoleon in
Spain and Santo Domingo, for Garibaldi in
[taly. "Poland is not lost forever.” they sung,
“while oar lives reman. . " The song would
hecome the Polish pational anthem

Aain in Workd War 11, Poles fought the
Germans, not only at home bhut also yt Narvik
in Norway, al Tobruk in North Africa, in
Russin, France, and Indy. On the critical day
of the Battle of Britain, 26 out of 36 Laftwalfe
planes shot down were credited to Poles
yving with the RAF. One of the saddest songs
I heard in Poland recalls the Polish infantry-
men who died in the takine of Monte Cassino,

miss the st of the Mav chamber-music

voncerts in the palace there. Highway E-22
rolls through lush country, through Tarnow,
noted for o fertilizer plant and thundering
folk duncers. The car radio reports the Pence
Race, and my interpreter is annoved. A Bel-
gian won vesterday's lap; today it's & German.
What's poing on? Are these umpires blind?

After Reeszow—an provincial capital full
of machine shops; office butldings, and mini-
skirts—1 nearly run afoul of a meandering
truck full of cardhoard and rags. “The truck
goes from villaee to village 1o bay this stuff,”
savs the interpreler. “We need it o make
paaper, we don't have enough wood ™ T need
the chamber music: it helps me to anwind.

Next morning the paluce ot Lancut swarms
with sight-seeing groups from factories and
schools, Scouts, kids with pguitnrs, handi-
capped kids with crutches Brisk ladies point
out cannon and stig heands, dark portraits
and eilded Louis XVI furniture, the trappings
of the Polish artstocracy, Lancut was-one of
their showplaces, built by a Lubomirski,
whose grandson married one of the Czar-
torvekis, who leit it to » Potocki, whose

I DRIVE EAST to Lnfcut—inst, 30 as not to
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grandson married one of the Radeiwills ..

Last vear 300,000 visitors came, says the
curator. *I1 is good for the children to lenrn
the vocabulary of art It is good for evervone
to see the richness of the life of the magnates,
who were one of the main forces ih our his-
tory. Eancut is evidence of the highest Jevel
of European culture.”

I find myself much taken with the Princess
Ieabelln Elzbieta ¢ Crartorvskich Lubomir-
ska, an [3th.century magnate, Not anly be-
cise she owned 14 towns and 365 villiages,
and river ports, [actories, and breweries—
plus palaces in Lwdw, Warsaw, and Vienna,
and o wing of the Palgis Roval in Pans. She
knew Voltaire and Marne Antomnette, Gocthe
and Jefferson. “She wis not tall,” wrole a
contemporary, “but full of charm ™ A grew
lady of the Enlightenment.

“A pgreot scandalmoneer too.” adds the
rurator. “Tt i& dificult o be proud of every
one of these magnates. Many did ahsolutely
nothing for the people.”

The last aristocratic owner ol Lancut,
Alfred Potocki, depurted for Austria as the
Soviet Armyv ¢losed in toward the end of World
War 1L and took the most valunble art with
him. The Germans gave him a special train
because he had been friendly. But he wis an
exveption, savs the curator. most Polish ans-
tocrats fought in the resistance

There are still quite a few of them leftin
Poland, and they still marry one another

In Lancut's main square a sign procliims
“Socinllsm is charting the course for world
development.” Four dozen stores reflect what
can be found in any Polish town of 10,004,
Three daxen of the shops—Ifouod, clothes, vard
eoods.  hardware, applhances—belong o
MHI, o state-owned trading enterprise, or
PSS, #t nationwide cooperative A custom shoe
store belones to an invalids” cooperative,

But i dozen shops are private: a hairdresser
and a baker; G. Wasviewicz, lndies’ hats: and
Jan Paczka, selling paints, glue, and soap
powiler, all privately produced

I ask a =aleslady in the MHID food shap if
shie has better lettuce than the provate con-
petition. She savs no, it's the samoe.

The saleslady in the private shop agrees.
“The prices are the same too, set by the gov-
ernment. But sometimes | can sell a httle
cheaper, because I grow things mveelf. The
government sets only maximum prices”

(Contimied on page 456)
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onslaught came from the west, Stalin's armies
rolled in from the east. They occupied much
of Poland and drageed off hundreds of
thousands of Polish citizens to Siberin, until
Hitler turned on the Soviet Union oo, Alter
Hitler's deleat, moreover, Stalin took over
a great slice of what until World War 11 had
been castern Poland, including the cities of
Wilno and Lwaow.

The Poles regained slices of prewar eastern
Grermany; Poland thus shifted about 130
miles to the west, so that the present barders
roughly outhine the srea of the first Polish
kingdom of athousand years ago (nyaps, pages
468 and 469 Bul the memory of lost home-
tands still tugs on Polish heartstrings. One
night, in private, | heard people sing songs of
Lwow. They had smiles on their faces, but in
their eves were tears. Yot even they did not
guestion the Soviet allinnce. "Who else would
help us against the Germans?"

spring tn western Mazury: green meadows

with lupine hlooming blue, languid mae-
pies, red brick castles built and lost by the
Teutonic Knight=s (puiges 486-71 On Vistula
Hay, within the walle of the fortified cathe-
dral of Frombork, n new museum makes
reacdy for 1973: the 500th birthday of Mikola]
kopernik, or Nicolnus Copernicus, the Pole
who revolutiomzed astronomy

He studied at Krakdw, Bologna, and Home,
and became n physician, theologian, and com-
mander neainst the Tewtonic Order. The
last half of his life he spent in Frombork, ud-
munisterine the cathedml, observing the skies,
and writing a six-part work, De revolutioni-
b ovbiawm coelestinm 1t established that the
earth is not the center of the universe but
revilves, along with the other planets, around
the sun. It built the foundation for man's
flight into space.

(Mi the port and shipbuilding center of
Crlansk, guns boom and missile boats speed
by—ithe Polish Novy on maneuvers where
Polish men-of-waur plied in the Middle Ages
The Tewtome Kmghts took Galunsk in 1508
and called i Danzig, but by 1466 Polish
kings were sovereizn here ance more. Their
portraits mark the ducats struck in the city's
golden age, when Poland included the Ukraine
andd was the granary of Europe and Gdansk
its trading port, rich in Renomissance and
Baroque architecture

E N ROUTE NORTH to the Baltie, 1 savar

National Geographic, April 1972

Prussia made it Danedp again, aflter the
partition of Poland in 1795, Those archi-
tectural treasures crumbled in the fires of

World War 1L Today they stand splendidly

restored. Impressive, too, (or sheer size, is a
cooperative apartment project (pages 476-7)
where the 12,000th family has just moved in.

A 2. 500-[oot-long block is nearly finished.
I see plots of grass with signs: Teddy Bears.
Bisons. “These are groups of children,” 1 am
told, “euch assigned to care for a plot, to teach
social responsibility. If the buildings are well
kept, and evervhody makes his pavments on
time for a vear, the pavments drop. If not,
they go up™

Beautiful Baltic beaches beckon Sopot
(page 477). Hel Leba, where wind and sea
constantly add sand o wild dunes up to 150
feet high, protected in o national park lest
150,000 annual visitors stomp them down
Une must stay on staked paths

May I now pass along a few hints on
Polish pronunciation?

For "“ck,” a< in Branickl or Putocki, say
“tsk,” ns in—ahem—Trofski. That's right,
Potofski, When 1t comes to all thase “cz's,” he
fearless. The city and province of Bydmoszcs
15 simply Bydgosh-tsh. And when coming to
the great Baltic port of Szczecin, as | am now,
take vour time and try to sav: Shetaf-e-fgin.

OR? Please say fak, menning "ves ™ Or do-
brze, pronounced dobelie—"good,” or “(}K."

Szczecin, near the mouth of the Odra River,
hums with the goingz ant comings of freight-
¢r= of many flngs. Mainly i's Polish coal
going o Denmark, France, ltaly, fron ore
coming from the USSR, Sweden, Broel
Also praan. Ata 50,000-ton orace tower, the
homiles from Leningrad discharges wheat

Srcsecin's shipvards bld freighters and
trawlers for Britain, India, Kuwait. "'They pas
cash," I am told, “in hatd currencies " That's
what Poland wants to import most of all

Un the docks, among black-headed zulls
and beayy hoists, 1 see soldiers with sub.
machine guns, They wateh, lest a Pole with-
oul o passport jump onto a foreign ship |
follow ore barges south alobg the Odren,
which forms the border with the German
Demecratic Republic; Germans call it the
Dider. Near Upgnici | stop and sit on the grass,
t enjov o restiul scene: the nver, gentle
green hills, great-crowned trees, o distunt cow,

Oy, oby, hére's a soldier with o submuadhine
gun. He poltely asks for my documents I
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mayv stay and finish my picnic. The amiable
sildier Keeps standing by,

Strunge that this border should be so
closelyv puarded. Who'd want to sneak out
into East Germany? It's not that, I learn; the
danger is Western agenis sneaking in.

The soldier savs he's 20 and wis born here.
His parents came from central Poland, after
the Ciermans who used to ive here left. Those
who didn't flee with the retreating Nazis were
deported after World War 1L It's the same
story in Frombotk, Geunsk, and Szceecin,

yerming coming to visit their former farms
used to gay that one day they'd be back for
good. But they haven’t saud that lately. The
Bonn Government has recogntzed Poland’s
western frontier, in a treaty siened in De-
cember 19700 This makes Poles breathe o
little eéasier—it’s another réeason why this s
such o hopeful sprinic

claty, and Onole to Kodle, the inland part

connected by a canal with Gliwice, in the
Upper Silesian Tndustrial District. Dsagine 13
townships hunched much like Los Angeles,
Downtown 15 katowice, with brand-new
blocks of glass and concrete and a huge park.

The district boasts Poland’s highest stan-
dard of living; here hard hats gre king,
cspecially miners. On festive occasions they
wear black uniforms with geld embrowdery,
medals, and feathered hate T witness a Sile-
sian rite of spring, the awarding of swords (o
outstanding mining-school graduates.

Billboards proclaim Poland tenth in the
world in industrinl production, mnth in cop-
per and steel, fifth in coal. A guarter of all
this comes from right here, ancd 1 find it
depressing to be hardly ever out of sight of
mine towers, slag heaps, hlost furnnces, and
smokestacks producing smog (pages 434-5)

It 1= o reliel 1o comie upon extensive woods,
carefully maointained to help punfy the
atmosphert, [ walk in this forest and breathe
deeply. It just stopped raining, and the air is
clear and invigorabing.

Back in Katowice 1 had brushed myv hand
against o wall and found it streaked with
brown-black grime. Now in the forest | take
- shiny leuf, still peariv with water, and look
at it closely. 1 see black specks on it. T brush
the leaf agninst myv notebook: IU's the same
brrown-black grime.

And | wonder. How many attractive things

I FOLLOW the Culra through Stubice, Wm-

in Poland ‘might, on closer inspection, tarn
out to be flowed? It's a naggmpe fecling I've
haed all along—under the surface, what's the
reality # And o 1've asked all kinds of people,
What's it hke to live here?

“Terrible,” savs a pretty blonde m krakow
“Wonderful,” savs a pretty brunette. Both
are from upstate New York, studying at the
UnIVErsity.

Savs the blonde: *Every month you've got
to stand in fine six hours, o buy vour meal
tickets!™ The brunette: “I never wall more
than tén minutes. You've gol to know when
o go, or vou send & friend. You've got to
know how to operate. . ."

Blonde: “Those rules in the dorm—Dboys
can visit only twice a week, and have to be
out by 10! Brunette, *Come on, guyvs sneik
in all the time ... 1 wish | could stay five
vears” The blonde can't wait to go home

A Polish-born real-estate man from Los
Angeles has been driving all over in his big
red car. He savs the counfry i5-in a mess,
"Look at these glum faces of the people wait-
ing for a bus. No wonder, they don't have any
incentive! But they won't tell you the truth
because you go around with a governmeni
interpreter.”

Sometines, though, | go alone. 1 speak
German, and so do many Poles aver 40—it's:
a legacy of the eccupation or of forced tabor
in Germany. What T hear and see leaves me
leery of simple answers

In o village 1 meet a couple nbout to visit
their daughter in the factory town of Polk-
owice. and T give them a hit The daughter
teaches school, her husband 15 an electrician
in a copper mine. Eighteen months ago they
put down maney for & cooperative apartment
in a five-slory building.

Fiuther notices a shakv ralling in the stair-
wiy, o badly firting door. "ThisTl have to be
fixed,” he savs. Mother 15 wide-eved. Electric
refnigerator, =zas hot-water heater, and a
bath! Her own home i o big comfortable
farmhouse, hut to her these tiny rooms are
pure luxury—venceréd [urniture, Persian-
style carpets!

For all' this, the young husband works
extra hard. He gets a month's vacation, in a
resort belonging to the mine: the rest of the
veir he takes only two Sundays oif each
month. He seems full of incentive to me

Another fine interpreter-less dav 1 bear a

(Continued on page 490)
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rotund, middle-aged Pole speak his mind on
the beach at Sopot. I sayv it’s beautiful here,
the sand, the sun

“Yes, but life is not begutiful for Poles. One
works hard all day and has nothing There
lsnt even envugh sausage .. ." (He reaches
into a bag, brings out & sausape sandwich,
and eats. e has six more sandwiches. )

“WNow take the directors of all the enter-
prises, thev're party people, they dan't work
hard, but they have evervthing They steal
Why, the party isnt even run by Poles; thev're
all Jews! Some of these Polithure types can’t
even read and wote!” (Stupendous exao-
gerations! Fewer than 10,000 Jews are left in
Poland, none in the Polithuro, Poland™
literacy rate is 98 percent the Polithurn's ean
safely be put at 100 percent.)

I point to new apartments facing the seéa
nmdd say it must be nice to have such a view

“Nie, evervbody's too tired to look out
What can vou expect [rom asystem like this®”

Onthers told me the problem is not the svs-
tem, it's certmin attitodes

An engineer smid in Gdansk: *In our fac-
tory: a man had five children and very little
money. [ 'was on the Workers' Council and we
had Tunds to help people, so the council gaye
him some money. One merning 1 thought 1'd
watch this fellow,. He came in late and smoked
o cigarette. Then he made tea. Then he went
to chat with other workers. Then he made
some privale thing on a factory maching, and
then he went 1o the factory store and stole
some sheets of dn.

**Could we fire himi? Oh, no! We gave him
a warning. and he behaved better But this
kind of attitude is met in Poland. There'sa lot
of waste, because there's not enough respect
for public property.”

A rétired manarer of a state enterprice nn-
swered mesimply. "What's wrong m Poland?
People—from top to bottom!"

Back in Warsaw, a lady tourist from New
York wants to know what things cost in Po-
land. It's 4 question of what and for whom.

In Woraaw she can pick up bargains in sil-
vor or leather or linens. She can get a very
good menl in any Polish town for the ztotys
she gets for 51.50; or take the waters in a
Polish spafor $3.25 aday, including bed, food,
and medical services. She can buy a Polski
Fust—Ilike my zippy four-door sedan—~Far
as little as 51,330,

But for Poles that car would cost roughlv

National Geographic, April 1972

six veirs' wages for an unskilled worker; or
four venrs’ for o miner or policeman. Or two
years salary for a director.

OUn the other hand, workers get bonuses,
and contributions toward buving apartments.
Higher education is free for those who guali-
fv. Vacations are extremely cheap,

I told & Pole what 1 spent to have o tooth
fixed, and he was astounded—that ih o civi-
lzed country like America dental work 1sn't
free. American hospital bills sound as far-
fetched 1o Poles as the ddea of six years' sal-
ary for o car =ounds to us

But the horsh fact is thit an hour's pay of
the average Polish factory worker buvs only
half a pound of meal. Amd so in most ity
{amilies both hushands anid wives hald jobs.
Nearly evervbody looks for wavs (o save
money abd o earn extrn income—just to
muke ends meet, ar to save for something, for
a washing machine or o hi-f

Women, by the way, are commonly found
in the full rmnge of occupations—street sweep-
ers, crane operators, doctors, administrators,
Most of them do not expect theirmen to share
the shopping, cooking, or housework. But
they do expect to be made much of as ladies,
and they are, as | saw reflected in Poland's
high rate of hand-kissing

Even traffic policemen are said to do it
ocensionally, when relieving traffic police-
women. | walked vup 1o one of thoese pretty
girls in white jacket and black mini-skirt, n
tanned, blue-eved blonde with Jits of eve
shadew. A silvery Polish eagle Aashed from
her cip. 1 asked her, Is it true?

“It’s not in the regilations.” she sad. “Rige-
ulations call only for a salute. But it's very
nice, don't vou think "

Later that day [ noticed & news photo:
Comrade Gierek, First Secretary of the Party’s
Central Comumittee, kissing the hand of o
lady worker in & helicopter plant near Lubilin

aiter Trinity Sunday, the Feast of Corpus

Christi, a haliday in the Polish People's Re-
public, where the overwhelming majority are
Roman Catholic. After the traditional pro.
cession in Warsaw, His Eminence Stefan Car-
dinal Wyszynski will speak, undoubtedly
about the changes. What will he =ay?

By now 1 realize how powerfully the
Church speaks to Poles One Sundav in Sa-
nok, among 4 congregntlon overflowing onto

IT I5 THE MORNING of the Thursday
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the church steps; 1 heard the amplihed voice
of the priest ring across the square:

“Our real mother must die, her heart which
beats only for her children’s happiness must
stop. But our Heavenly Mother remains for-
ever. We can alwavs count on her; the love of
all the mothers in the world 15 as nothing to the
love of Mary for usall. . .." A tall man next to
me swallowed hard, a voung woman with a
baby carriage fumbled for a handkerchief.

The priest’s terminology s significunt too:
Mast Sainted Lady Mary, Queen of Poland. [t
has been that way since the 1650, when with
the help of a miraculous icon the monastery
at Crestochown was the only Polish strong-
hold to withstand the Protestant Swedes
Every vear the Virgn of Crgstochowa is Lhe
focus of n vast pilgrimage-(pages 492-3).

In thousands of Polish churches, bianners
mix the letter M for Mary with Palizh eagles
—a reminder of all those vears of foreign op-
pression when the Church provided the sole
public autlet {or nationalist emotion, when 1o
a wayv the Church way Poland.

And here's a joke of Gomulka days: The
congregaiton kneels, but ene man vemaing
standing. Whispers: Wiy den't vou kneel?
Because ['m an altheist. Then wiry are you in
churck? Because 'm against the governmend.

Now tens of thousamds crowd belore St
Anne's in Warsaw as the silver-hared car-
dinal speaks with quiet passion, his gold-and-
ivory staff in hix left hand, his golden ring
Aashing from his right. “We are waiting for
the promises recently made to be fulfilled. . .
In Warsaw we need 50 more churches. ..
In the whole of Poland, after 17 years of
restraints on church construction, we need
thousands . . . we wait for (deeds, not words!”

I saw a tiny makeshift charch trving to
serve thousands—with 16 masses each Sun-
dav. “It is to cry,” said a parishioner, The
problem  isn't money; to build a proper
church requires a construction permit, ancd
a permit for materiale. Would Gierek grant
enough to feconcile crusty old Cardina
Wyszvnski?

What kind of man is Edward Caerek, on
whom so much depends? T was cager for a
close-up impression; 1 got it, at the 40th
international tracde fair in Poznan

Exhibiting or just shopping here are busi-
nessmen from Disseldorf and Milan, engi-
neers from Irkutsk and the People’s Republic
of China Edwird Gierek is touring the major
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exhibits. In the U. 5. pavilion the American
Ambassador waits. This will be his frst
chance to talk with the man who for six
manths his been the leader of Poland,

Here he comes, with n swarm of Politburo
members, ministers, and security men in
hlack raincoats. During the ¢nsuing chat, 1
stand four feel away.

Prime Minister Plotr Jaroszewice stresses
that Polaind would like more lhcenses for
American industrial processes, saying; “We
hope. , .." €xerek breaks in: “In Poland we
suy hope is only hall the matter. We hold
talks and talks, but apparently some ears
cannot hear. . ."

No doubt about it, this stocky man with
the gray crew cut 1s tough. Two months after
this encounter, the U. S Govermment at Last
grants a license the Poles want badlyv: an oil-
cracking process for their refinery at Plock,
which converts crude oil from the USSR

stop at the state muscum of (swigcim-
Brzezinka, the place the world knows as
Auschwitz. By % a.m., 18 buses are in the
parking lot. The exhibits are detailed apd
heartrending, & monument to cold-blooded
human bestiality on a scale unparalleled in
modern Europe. This inferno alone murdered
four million people in less than five vears,
That night. at the Hotel Glewont in Zako-
pane, in the Tatra Mountmns, vacationists
from Warsaw are dancimge Visiting Amer-
cans are dancing, oo, Watching them, I feel
that America cin be everlostingly proud to
have helped put an end to Auschwitz.
Priving through foothille of the jagged
Tatras, | notice new brick houses with stone
foundations and wooden gables. This used to
he the poorest part of Poland, whence many
etmgrated to America. A mountiineer in a
battered black felt hat tells me at Bukowinau
Tatrzafiska: “Nearly evervbody here has
relatives in America. If they send an invita-
tion, and if you can gel an American visa, the
governmenl may let you go for a visit. My
neighbor just came back after a vear and a
half in Chicago. He warked as a huicher, two
shift= a dayv. His vounp wife stuyved behind,
she wns very sad Now she is so happy! They
bought land, thev're bullding a house, they
have a car. You should see her new clothes!
In Poland you could work all vour hie and
never have all that, .. "

U‘.‘i MY LAST SWING through Poland 1






Sheep hush their hleating
when 4 porod, of  molniin
M. plays on 0l FivE -
bohza labover, a Polish coun-

LETRTRACE IRE <SLC0S

In their storvbook land.
father angd =on Take o 3unclas
strod] (deft). At home in the High
Tatea of southern Poland, th
cOrnls cling to traditional attir
AR OB AT
Fleewhier n th W TELd

modermzing Peapile’s Kepulili

del habiitts and costume: empri

iy for special events L

e Barsiest | | ests gl omt Ll
| Ul hhwes=lern I'l :.|.| I L
I I g5t throngt

i iFiF




School 15 out, and 1 pick up a teen-age
couple with ruchsacks. The official hitch-
hiking seasan has begun

Anvone over 17 can buy a green hitch-
mking booklet, it provides accident insur-
ance, and contains sheets of coupons. The
hitehhtker holds up his booklet and, after
he is picked up, he gives the driver a4 coupon
for every 25 kilometers; drivers turn in thege
coupons tor a lottery, first prize i o Polski
Fiat. Should a hitchhiker misbehave—wiell,
there's his number on the coupon

This was mentoned to me by the police
colonel in charge of crime prevention and
traffic safety for all Poland. "Those [ittle
booklets introduced order into hitchhiking ™

He also told me why soung people wear
the number of their school on their sleeves:
"So thev'll be easy to identify. If they behave
improperhy, we send special postcards to their
parents. It works very well.”

Such devices, plus 380,000 nuxilinry police,
may expiain why 1 could see people walking
in the parks even after midnight.

In eastern Mazury, where the beautiful
lakes are, 1 po suiling with students vaca-
tioning at the Internationnl Yachtine Center
at Gizvoko The biggest Inke measures only
1en miles across, but there are many of them,
connected by canals. Blue water, green
meadows, and woods Tor camping

But what a pity about the beautiful trees
lining the roads. They'll have to go, a traffic
cnineer tells me, because trees are slronger
than cars and the number of crashes is ap-
palling: A bus has just hit a tree, tryving to
avoid a driver who didn't stick to his side of
the rowd; 71 children are hurt.

The annual death rate from motor acci-
dents has reached 13 per HLOOO vehicles
That's almost three times as many as in the
IF. 5., and so, in & way, it seems fortunate that
Polund has onky one vebicle (or every 12 in-
habitants. (In the U.S. its three for every
fived But Gierek promises “universal motor-
eation,” through a cheap small car. Roads
must be widened, or at least made safe from
trees. When o drver sets out on a journey,
ane tells him “Szerekic] drogh,” menning )
wizh vou o wide road "

thougghts. Will the Polish harvest he
sufficientr Can Gierek stay the course?

Cne of his aldes tells me: “Before, the
leadership thought of doctrine. Giorek thinks
along pragmatic lines; he is a pragmatic
patriot. €M course there are thousands of
people—especially in small phices, small
kings—who are not happy about the changes
But millions support Gierek, especiallv the
vouth. This makes him very strong”™

In the primeval forest of Binlowieza Nu-
tional Park, on the northeastern border with
the USSR, | lose myself among the ginnts
Oaks and lindens ap to 130 feet. A 156-fonl
spruce. It’s a green and awesome day.

I get to the lodpe so Inte that again 've
missed Poland's favorite TV progrom., “Bo-
mnra” It runs on Sunday afternoons, with
a spokén Polish translation. But I'm in time
for the daily “Goodnight to Children,” at
7:20L It's o cartoon about a boy who helps
birds. He has a mugic pencil—whatever he
draws begins to exist A ool attacks some
bird=s" nests, so he draws a fire engine amd
hoses the cat pway. Then he draws Tard-
houses with refrigerators and  bathrooms,
with all the marks of o high standard of living.

The birds in their beautiful homes sing in
argtitutle. The boy draws himself a piano
and playvs a cheerful accompamiment. T wish
I hod such n pencil, 20 1 could deaw for Poles
the things they want, and protect them from
all the marnuding cnts of the warld

~Mext morning | see the famous European
bison, once neatly extinet but now bred
back to i herd of 230, From a stockade wall,
the veterinarian who looks after them points
1o o charming bison bull calf, 15 dayvs old His
parents are Poleszuk and Polarna Would 1
care to name Lthe baby? The name, ke that of
all purebred hison m Bialowteza, mest stan
with the letters PO,

I think amd think and sav—Pontuk!

The veterinarian asks what i means. |
say 1t sounds: Polish to me, and strong. Mav
ne grow up to be a brave Polish nson

And | think of all the charming Poles |
mel. On thewr journey toward a better hife,
1 wish them all a wide ropd. ]

AﬁifJTHER LONG DRIVE induces long

Stalwarts of the national economy, independent farmaers like wheat grower
hazimerz Steinborn share their city coosins’ cautiowsly bopeful view of the
future. Kecognizing the importance of privately owned farms—which com-
prize 83 percent of Poland'’s croplands—the government has now extended 1o
them many of the incentives formerly granted only 1o state-swned cooperatives
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and a sign around his neck: that said “Meery
Chrstmas, Patti* He had the softest coat |
have ever touched.

“We rescuetl him from @ ¢ovote nepr the
witter tank,” Anne said, “We couldn't find his
mother, <0 wi tried to get o group of burmos to
nccept him, They wouldn't. so we brought
him home and gave him g name.”

That night, as | led Sweet Pea to my winter
quarters & cabin at the ranger’ station, |
realized whoat o rare and rewarding com-
panion 1 had acquired. The monument’s rules
prohibit pets for residents, but Sweet Pen
officially became a research animal, and he
proved invaluable for the insights he gave
mit imto buree behpvior

Sweel Pea joined me when 1 was about
halfway through an [$-month study of the
wild burros of Death Vallev’s Panamant
Range imap, below). Despite increasing public
attention to the fate of these antmals, I discov-
ered that relatively little was known about
their behavior and place in the hie svstem.

Bruovs rend the air as jacks battle in
Death Vallev Nationn! Monument™s
Panamint Range—iocus of the
atthor's research, Descendid

[rom the wild asc ol northedst Afriaa,
Eguws ganes reached the

N Waorld with the Spanish

in the early 1300°< Todoy more

than 10000 range Western

lgands, the [ree-rolming progeny’

of antmieils ahandonisd

ar lost over the years J

Pk B LIEALE

(nur Western States coninin more than
10,000 wild descendants of those sturdy
symhaols of the Old West, the pack animals
of Spanizsh padres and grizeled prospectors.
Today perhape 700 mhabit the southern
Panamint Range on the western flank of 140-
mile-long Death Valley, They need fear no
predator of consequence, except man.

Burros Provoke Opposing Views

Now men dehate whether the buareo. fils
into  Denth Valley's pcosystem. Untics say 1
pollutes water holes and eats away vegeta-
tion 'that holds the sail and sustains msects,
birel life, and mummals ax laree as desert big-
hom sheep. Defenders maintain that burros
re ok namerows enoggh 1o cause appreciable
dumage. A key to this question is numbers:
How many burros will the land support?

The responsthility for deciding, us well as
for devising a mahagemenl program, rests
with the National Park Service. Its guiding
policy calis for restoration and maintennnce
of the land and s hife-forms as they were
before the white man came. There ar¢ those
within the park svstem who see the burro as
exotic—that is, non-mative—and advocate
total removal from the monument. Others
would keep small herds in areas accessible o
tourists in deference to the animal's place
m frontier history,

Another viewpoint—and one that T share,
hased an my observations—I¥avors a manage-
ment program that would retan the burros
at & fevel the area would comfortably sup-
port. We might remember that Eguis, the
gonus o which all asses, horses, and zebras
helong, originafly ¢volved on this continent
uned had a niche in the ecosvstem perhips s
recently s 8,000 veuars agn

In anv event, before the Park Service
makes & final decision on Death Valley's wild
burras, other interested Government agencies

and the public will have a chance
to comment, under procedures set
up by the National Environmental
Policy Act I hope my research
will prove helpful in the
forrmulation of a humane policy

My studdy area covered about o third of
Inath Villevs Emigrant District, a 300-
sepuare-mile section in the Panamint Range
The region includes 11,04%-fo0t Telescope
PPenk, highest point in the monument.”

*Rowe. Frndley wrte of “Death Yalley, the Land and
the Legend” b0 te Janwary 1970 GREOGRAFHIC
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Coourted by two suitors, Shag,
the lemale at el itnds hersel] the
stbject of a brthng and =hoving
match. Melees between nival
ridles rarely sl serioids i iy

Dibservinieg many such contests
thir suthor noted that the rescdent

male prevalled in every hattle

Noses help in the search
for b mate. Jarks (nbove)
(el whether a jenny 15
commine imio hedit by an-
haling deeplv. Recenl re
el indicates that many
mammgls  have special
seent ormans thal mov be
setEilive to concentralions
ol female hormones

Wooing on the move, a
pursuing male  crmoweds
tightlv against & female as

aller |'l|rT1'r‘.::JJ s1lors
race alomrdde (following
pagesl Often the harred
jenny will lazh out with
rear hinfs at her eaper retl
mue:  Afler matng, miale
and female go their sej-
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into burro areas. Dir. Emlen's powers of ah
servation, déeveloped by vears of experionce
sovian pErmved useful

Line mornine, as we walched severnl
burros that were bhrowsing orachically, b
FEmilen pointed out something [ haed missed.
U brurro seemed to find g single plant en-
grossing. His no=e remamned deep in the tufi=

Finally the burro moved awav, and Dr
Emlen aml I examiined the ||||_|_j'-|_l g barced

cactus The tough, shiarp spines (opposite) that
dizcourage most browsers hoid been neatlv
plucked out, and the inside palp eaten. A
human would need pliers to remove those
spines, hut not a burro. Wild burros find 2us
tenance t same of Death Valley's prickliest
|.I|..:I|T.'-- principally spiny ||r-||_-.:1:|__ desert-
chrush, and horse brush

¥
1L

Livisrn, b

Burro Mo Help m thie Kitehen

swieel Peda started on a less thormy diel ]

bottle-feed him on n milk substitute. Tt was
MwWavs an accomplishment to ool i mixed and
into the bottle withouwt mishap as he nudeed
my hands impatiently, My plans to have him

spend his nights oubstde were reversed when
covoles bBepan W drow near the ranger atn
ton after sunsel. Soon he wias the nizhtly
orCcupiEnt of the cabin's spuire room

Lince a week | stood on a scale with Sweet
Pea my arm=, hi= spindlyv legs kicking the
air, Deducting my weight, T determined his
In only three months he welerhed a hefly 54
pounds. That was the lust time I lifted him
At aboutl foar vears of age, he wall reach Tall
rowth, perhaps 400 pounds and 11 or 13
nianid=—44 o 48 inches—at the withers

Swetl Pea readily accepted me as his new
mither. When Anne Farnbee nndd I took him
tor westrofl, he trotted between us, kickme out
L) "i-i.-l"llll'.l'_-'r Anne lrom *.'.'.|_|I-.,j|!|u 10 NeAr
me. A [oal acts the same toward an older
sihiling when walkine with its mother

In the loose social arganization of burros,
the only stabile unit consists of o mother and
hir offspring Stmularbehavior is found among
African chimps, | had learned while assist
all at Tan
zania’s Gombe Stream chimpansee research
totbon 1n 1967

g Ur. Jane van  Lawick-{oo:

With a 1 2<month #estation period, a mature
female burro can drop a foal—and occasion
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F Valley ]

d Burros of [eat

Gelling to know the Wi

hirras Contrary to wadely el bhelad, the il the amtmals” role in the environment, so

" = [ A [}
burros 1 observed did not steip the land, foul thal we can sav with certamty at just wihpad

AnticF Didlie=. OF endclineer oL S Tilisi M1 [HE Lt |||j_"u numbers start 1o take a toll
Althourh heasy bhrowsing oocurefedd within _
EEp : ' Swieel Pea Prompts Sweel Memories

A mile Of waler, my Orst apprigsal of yveoe

ration data indicates that olants on which | aamin Texas now,. analvrine v Bindings
||||:j‘||- [ il |||| niel sWUHer ==VErgls _:'lll I v1sat "-'.'l."l': v II'-ill"ll" ol | I Lo bdE I'l"..llI I
| ponte] that hurros. rather than Trighie e him trotin the Geld, I recall the saeehits aned

iy other animale away, <hare the watering niinds 1 remember best o Death Valley: the

irea with small rodents and birds 1 do not humar and furry charm of the long-eared

deny thiat brghorn sheep might be atiected by foals, the fierceness and biuff of the adult
burro overpopulation, but 1o <o wlemn the mates, the sentle, no-nonsense atbtaae of the
hurro 1= to oversimpilifsy a complex question nrowd fennies. How much longer, 1 wonder

ane that invalves sgch thinas as chmatiec oy will Dhenth Valleyv's burros enjov therr free
cles and humun population pressures What  ranging state? How loag will others be abil

wiet tiews] 18 6 nroeram of burmo maneeemenl Lo s@e them as 1 oo

based upon svsiemAalde faciual Knowledgre For MUNY, Many Vears | hope I:l

||'||||-||I.'_||-| E.|.|-'--{.I']':'L'.|I||'- Ve Wloehimman (AR 8 on ther leed 1eEn DFrowse SERn

mrerces (he dark with o starlipht scops | v afie-burto recertion commilies ramesd
.--. fE-wishian dievice ey i % 1n A bt Hoe ke el O L-nignl i1 il Ll
Lkl L lehan from the Smitheol N insta- AR il i e Lhan o month, bra
s Amphiivineg availahle lehi, o provedd ng 4 weliome | || animals thot Agill
rvaibuable for nocturnal ehaervition ut, Young foals shaowed o special interés)

A the desert earth eoals I evening-dor n smalier [ry—2he rabbl harns,  and
MHES, A BEON D1 ENIFTex ||.,-|-1 appToRc i i EIOULN] s iaIrTEds Dol Gme W g
waterineg hole, Pattt observed that thes



\Wene Doing Something

By WAL TER ORR ROBERTS




About the Weathen!

L LW

NEWINTRY MORNING an indignant
lady telephoned Washington's most
popular TV weather forecaster with
thiz fromd blest

“I wish vou'd come out here and scoop this
six inches of *partly cloudy” off my driveway!™

Information at the disposal of the weather-
man the evening befors had not seemed to
justifv a snow forecast. Then, dunng the
night, the essentinl ingredients of weather—
temperature, humidity, atmoespheric pressure,
and winds—had changed enough to produce
qsnowfnll As for asthe irate householder was
concerned, the weatherman had poofed

Ask the minn in the sireet if weather re-
ports are reliable, and he may think of all the
times he has been caught without an um-
hrella. The truth is, however, that weather
forecisting has become remarkably pood
Moreover, it is yolng to et even better

Behind these oplimistic statements lies-an
exciting story of scientific developments, in
some of which T have been privilemed to plis
i rile—al satellites whose unblinking eyves
watch the birth of every storm around the
elobe; of néw sensing devices that eastlhy
picrce darkness to take Lthe temperatures ol
clours; of fantastic computers that digest
hillions of hits of mformation and I minutes
draw complete weather maps; and of a global
study of the weather that is harnessing ipter-
nutionpl effort on an unprecedented scale

It's a story also of tragedy and violence
But the tragedy is increasingly being averted

Clound of hys own ereéation Bovers over a
wientlsl after he threw a can of hot water
shywand in Yellowstone Natimnal Park The
numbing winter air—43" F. below z2em
enables him to oliserve clowds ps they might
behoave in earth’s frige] apper atmosphere

National Geographic ethiitors spenl GHve
venrs searching fol -||h.nr|:p_|'.|1|h.= that weodild
best portray the power and fury of the
weather and how man attempls o under-
staned and even controd 1

a9



Oy swill warpings COing
1)) hl'n 'I|l|' Vvidllenee ol F1ant stoarms miy vigho
1o Lhe strmtegres screntists are now devising

[here's a strone wind blowing in weather
ClEnCe these duvs, and it will do o lot of peo-
ple oot of good. Weather hazards, by consers
wive estimales, cost the United States 1200
ves ane 11 Bilhon dollars in property olmm
ate anniialh

‘s a bov in Massachusetts, | would often
IO QOWn on gray mornings o the dock. at
Cuttvnunk Istand ond watch Cuapt. Frank
Veeder head his stubby swordfishing boa
UL b sea. | would wonder what kind of weath

ef lav ahead of him on the open Atlantic
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In those days :;||_||||:1' .JI'|I-|.'||'|I.".! A Bredl
idenl om weathes lore. For clues tha b
weather was coming, they pad attention to
the twinges 1o the rheumatic joint: of older
tolk, or walched the erratic behavior of
bea=ts and birds In such rhyvmes as " Bl
skies i the morning, sailor tuke warnine: ried
skies at might, sailor's delight.” they distilled
!|||' I""-:'|'|l_'l'i|_'r||_ e ol genermbions

They may not have khown, incidentally

hiow wvenerable that particular bt of lore
really 1 Read Motthew 16 L

TWhen 1t is evening, ve say, It will be fai
wenther: tor the skv s red. And in the morn
mg, It will be {oul weather to dav: for the







skv is fed and lowring O ve hypocrites, ye
can discern the face of the skv: but can ve
not discern the signs of the times?”

Toduyv's mariners—and [armers, and resort
owners, and construction men, and all the rest
of us who watch the weather each day—sel-
dom need depend on folklore. The National
Weather Service (formerly the Wenther Bu-
reau) provides detalled forecasts covering
twiy and three days ahead. Since Fobruary 9,
1970 (the 100th hirthday of the Weather Ser-
vicel, less detmled fve-day forecasts have
been avnilnbie dailv. And lor $3.50 o vear the
Weather Service will send vou 30-day tem-
perature and precipitation outlooks by mail
twice a month

Todav's Forecasts: Bolder pnd Better

How accurate are today's two- and three-
day predictions? Let the westhermen tell vou,

Allen 1) Pearson, IDirector of the National
Severe Storms Forecast Center in Kansas
City, points out that *{orecnst< are now much
more precise than they used to be. They are
couched in less cautious langusge ™

Arthur Gustaf=on, who is in charge of San
Francisco's forecast center, suvs, “Now we do
better on two-day forecasts than we did lor
one day in the early "60's And o decade aen,
who would have dored tell vou anvthing
about Sunday's weather on Wednesday#™

Dy, George Cressman, Drector of the
National Weather Service, puts it explicitly
*The national avernge verifications show that
we can forecast todny's or tondght’s tempora-
wre to within about 3% degrees, and tomaor-
row's to within about 4Y; degrees. If vou
rount & forecast of over 30 percent chanee of
roin as meaning it will rain, and under 50 per-
cent as mennmg no rain, our nationnl aver-

ages show about 87 percent hits for woday,

and about 80 percent hits for tomorrow.”

To this Al Pearson adds a caution;

“Weather forecasts are made for wide
areas, nol for pinpointed spots. Suppose the
prediction s for 10 percent chance of rain,
vel rain falls in one corner of that area. The
man who 15 getting drenched screams; “Ten
percent! Don't those puvs see what's up
there? He may not realize that most of the
forecast area i= ns dry as can be

“Don’t forget,” savs Pearson, “a prediction
of only 10 percent chance of rain does not
gusdrantee ne rain. In fact, if we predict 10
percent chance of ram on 10 different dayvs,
by all the laws of probability it <hould pain
on one ol those davs!"
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no (ast i« weather soience improving that
Dr. Joseph Smagorinsky, one of today’s muost
respected metearologists, foresees that we can
expec! increased accuracy of forecasts over
periuds of up to several weeks, sufficient to he
uselul for cconomic planning and for westher-
hazard warning. |

Whether two- to three-week lorecasts can
ever bie made with the some gocurncy we now
enjov for two or three davs s n matter of
vigorous controversy. The answer depenels
om feverish research now going on with com-
puters, mathematics, technigues of ohserva-
ton; and sitellites. And of these, perhaps mist
fascinating: is the weather eyve in space

Last summer as | worked on this article, a
stubby object known as NOAA 1% was circling
in earth orbit, passing northward over Culi-
formin It resembled an oblong packing crate
with three purplish biue wings attached o
one end (page 5323) The wings, covered with
sular cells to produce electricily for the satel-
lite, wlways faced the sun, and the spacecraft
itself kept one side turned toward carth.

Within the next hour and 35 minutes,
NOAA | made o complete circuit of the globe,
passing near the North Pole and then sweep-
ing south over Arabia and the Tndian Ocean
to Antarcticn and back north again

Multiple eves in the spacecraft scanned
the swift-moving panorama 900 miles below,
Two TV camern systems caught the glint of
oceans amd ice belds, the white expanse of
clouds, the familiar outlines of continents
and islands. More important, instruoments
known as radiometers detected heat and lipht
rachation from earth, cloud, and sea

L'nwinking Eve Scans the Entire Globe

As Canada passed beneath, o radio com-
mand came up from an 85-fool anlennn e
Fairbanks, Aluska, operated by the Nitional
Environmental Satellite Service

“ive us your pictures,” it sienaled.

Like wn obedient child, soaa | tumed on
magnetic tape recorders that had  stored
pictures from one of 1ts TV cameras. Flec-
tromic impulses that encode patterns of light
and dark went by radio from the spacecraft
o the ground station, from which they were
relaved to weather stations all over the United
stutes. In hours, forecasters had the pctures
an their desks, showing storm patterns that

"neAA Likoes it nante (rom the new Noationn Ceesnle
ard Atmasphetic  Afrmomistraton, which meludes 1he
Meitnal Weather Service, the Sanonal Ensdremmential
satellie Service, n] seversl other agenches of the
BPejiariment of Unmmere
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Fuar above Noaa 1, two quite different
spacecrnft hang like silver spiders over the
Eqguator. Known as aTs (Applications Tech-
nology Satellites) 1 and 3, they do not orbit
the earth. Chr, more properly speakme, they
move just fast enough to Keep up with carth’s
rotation. Thus each alwayvs hangs above the
samie spot on eqarth, and for this reason they
are called geosynchronous or zeostationary,

Although the ats satelhites belong to NAsA,
the Weather Service makes exténsive use of
their remurkable photographs. From the lofty
vantiage point of 22,300 miles; ATS cameras
can see almost one entire side of earth, This
means that gt frequent intervals we can take
a fresh ook at cloud patterns over the Unitied
States and over the spawning grounds where
much of our wenather is born

Heat Pictures Add Vital Duitn

Spectacular though they may be, TV pic-
tures from space may prove less vidualide in
the vears ahead than informution from scan-
ning rachometers. These Instruments oare
plrendy carried by the Noaa satellites. They
detect and measure radiation not only in the
form of light, but also in the form of heat—
the energy of long-wave infrared radiation
smee heat i= what drives the great engines
of the ocean and atmospheére o produce owr
wiither; that information can be of great
villue to wenther scientists _

But we will not be deprived of pictures
from space. Radiometer scannings can be
converted to images similier to these made by
TV camerns: And since the radiometers work
with both infrared and wvisible light, they
produce excellent pictures on the night sude
of carth & well as the daviit saide, makimg
Jd-hour global coverage possibile,

Diavid 8. Johnson, Director of the National
Environmental Satellite Sérvice at Suitland,
Marviand, explains the remarkable things
wedthermen can learm from infromerd:

*In addition to images, infrared sensing
from zatellites gives us the temperatures of
earth, sen, and clouds, to an accuracy within
3" F. It helps us estioate how high the clowd
tops are, and therefore what kind of clouds
we are seeing Moreover, we can interpret
the reading= to give us a prdile of temperi-
tures ot various levels i the atmosphere
This informuation s obhsolutely essentinl for
making longer-range forecasts than those
now possible ®

“Finully, some of the new devices will even
measure wuter vapor al different hetehts, and
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others may report on the total levels of such
pollutants us dust, carbon dioxide, nitrois
oxide, and sulfur dioxide

“These infrared sensors represent a truly
great leap whead for the 1970%"

In the latter part of this vear a brand-new
weather satellite called GoEs (Geostationary
Crperntionul  Envicomnmental  Satellite)  i=
scheduled to join the ATs spacecraft 22,300
miles above the Equator. Stationed at 100"
west longitude, over the Pacific Ocean 1,350
miles south of Mexico City, it will be the
fiest of n hew series of earth-ssynchronous
weather eves

Weathermen refer to GOES anid ATS space-
craft as “natural-disaster satellites,” because
they are so useful in early detection of severs
storms. After a polar-orbiting NOAA spots o
potentinl storm, 12 hours must elapse before
its spiraling path around the globe brings it
buck for another look. But Goes, from its
steddy vantage point, will take 3 new ook
every 20 minutes [f a thunderstorm develop:
ing lrom cumulus clowds seems likely o pro-
duce tornadoes; GOES may be able to pive
warning m timi,

Satellite Asks Questions of Earth

GOES will do something else NOAA i5 1l
equipped to do: It will collect weather imfor-
mation [rom remote stations anvwhere in tis
field of view. Rain and river sagges, defting
buovs, ships, and perhaps balloons and air-
craft will, on commuand (rom the spacecrafl,
rucliv their findings directly to GoEs, which
will relay them to the computers in satellite
hendoguorters at suitland, Marvinnd

so - capable is GoEs, i fact, that it could
interrogate as meany as 40,000 remote stations:
every six o hours, and send back Lo earth pic-
tures containinge & maximuom of 4 hondeed
billion bits of information each 24 hours.
Handling the mathematics involved in digest-
mg such o torrent of information challenges
even the fastest modern computiers

If all this <eems like a great surplus of
imformation, listen to the lote John von Nea-
mann., the celebrated mathematician who
nearly o guarter of a century ago plopeered
the iden of computers for analyzing weather

“The hydredynamics of metéorology,” =ail
van Neumant, “presents without doubt the
most complicated seres of interrelited prob-
lems not only that we know of bul that we
can imagine.”

e "Remiole Sensing New Eves b See the Warkl"”
I3 Kenneth FoWesnver;, GEOGRAPRRIC, Janisars: 194,
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575 National Geographic, April 1972

To understand this assessment, vou must
realize how  fiendishly complex is earth's
atmosphere and s weather svstems. The
M-mile-deep blanket holding the world's
weather contains 5.6 million Wllion tons of
air, approximately ane and a half milion tons
for everv person on carth. A gigantic witches'
brow, four billion cubic miles in volome, it
churns and fows in comatant turmoil.

Hemted by that great atomic-powered fur-
nace the =un, the air rises in vist apdrafts,
especindly o the tropice, sucking up the
incredible quantity of more thn 1,000 billion
tons of 3en water a day. The gigantic updrafts
are poleward, deflected 1o the east by the
earth’s rotution, then sink to earth at sbout
W latitude to move back toward the Equator
(lingram, pages 532-3),

Al higher latitudes, where most peaple live,
the wind arculations are even more comples,
characterized by migrating ovelonic cells;
thunderstorms, jet streames, and high-pressure
areas & thousand miles wide—all modified by
every mountain, every plateau, every hody of
water. every lowland.

If vou think about how mueh hent it tkes
to boil away a kettle of water, yvou begin 1o
get an ides of the tremendous amount of
energy taken up by dallv evaporation from
the seas. The enerey Involved corcesponds to
100,000 times the total electne generating
capncity of the United States in 1970,

One Storm Equals a Hydrogen Bomb

Every hit of this energy—this heat of
cvaporation—Ilies stored in the vapor-laden
nir. When the vapor condenses again, either
as choud droplets or as falling rain, the same
fantastic amount of energy is given huck 1o
the atmosphers us beat Meanwhile, the
energy mav have been trunsported thousands
of miles by the citculation of the winds
Wherever it turns up, it will markedly affect
the weather

A single thunderstorm can release to the
stmosphere energy equivalent (o o megaton
hydrogen bomb., Amd since same ity thou-
sind  thundeérstorms break forth on earth
every day. the doily energy released to the
atmosphere eqpals billions of tons of TNT

smiadl wonder that such energy can express
skl with explosive violence, and that the
large-scale movements of the atmosphere are
=0 complex. And smull wonder that science
iz forced to stretch azelf to the utmost 1o

describe and predict the total workings of this
monstrous machine we call weathor.
Prospects for success would seem dim in

eed oxcept for a great worldwide effort now

under wiv, The United States and more than
a hundred other nations have banded to-
vether, under the avgis of the World Meteoro-
lowical Orgamization and the International
Council of Scientific Unions, to developin the
1970 a new understanding of global weather
processes. It is called the Global Atmaspheric
Research Program (GARP) A reluted program,
the World Weather Watch, secks to develop
an adeguate worldwide  aobservatlon  and
forecasting system

Success will depend on three very dificult
achievements:

L. Electronic computers that can efficientiy
perform hundreds of millions of mathematical
operations per second. Best estimates in-
dicate that these computers must have o hun-
dred times the capacity of todav's finest
machines “Teéchnoloay 15 moving so fast that
we can confidently expect such capacity
within a few vears

2. A fully realistic theory, or mathematical
maorel, of the workings of the intricate proc-
csses that generate our weather, This model
must include all the phyvsical lorces affecting
the atmosphere. For the entire globe it must
descnibe in numbers and in eguations the
oceans, |Jnodmosses, and mountmins  the
chunges of tempernture, refectivity, and
mirsture; the distribution of the nuclel around
which moisture condenses or freezes; the
cloud patierns; the wind veloeities; the tem-
periture, pressure, humidity, and density of
the atmosphere at thousands of points and at
miny levels. In some models it tokes half a
million eces of datn just to describe the
ptmosphere at a snele instant

The model must put oll thewe things to-
gether n terms of numbers so the ginnt com-
puter can caleulate how the winds will flow,
the temperatures change, and the rains come
down. Such numerical models, on 4 promis-
ing scale, are already belng used by the
Weather Service in itz forecasting,

I A truly global network of stations to
make weather measurements at least daily

Alrveardy more than 10,000 people in the
United States are engaged in professional
weather research and lorecasting, plus 13,000
volunteer observers, Around the world some
25,000 syrface wenther observations are muade
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Wispy wake of the pet ora, acontroil created

|"|.|"|.|'.|--' grawsinla a cirrus
cdloud over the Colorndoe Rockies. Meled
rologists fear such man-induced effects may
ch=turly the earth’s weather avatem

[ II L
b An i s

may need many of these halloons, especially
m the tropics, and hundreds of new buoys
scattered m oremote parts of the ocean. And
wie will need severnl more peostationary sal-
cllites spaced strategicully around the Equa
lor. Jupan and France are both considering
lnunching such spacecraft

Ur Robert M. White, bead of the National
Oeeanie and  Atmospheric Administration,
estimates that this expanded weather obser
viion system will save our nation more than
a bilhon dollars a vear. I beheve Dr. White's
cslimales anre b ol B
quite genuine optimism for success amone
the scientsts with whom [ have worked for
cight vears in GARP's planning meetings

Wohile scientists in many couttries seek Lo
understand and predict the weather, others
search for ways to tame, or at least alter, the

CONSEIVALIVE |. nave

$14

seviere weather conditions—the storms and
droughts—hal plasue mankind

In western Texas last spring a group of
[armers 2orely beset with droveht offered o
private ramnmiaker 510,000 3 he could pro
duce hive inches of rain within 30 davs. Day
by day the ranmaker chiased clouds across
stonewall County in an old pickup truck
with a pot of charcoal and chemicals glow-
e anel smoking in the bhack (poges 530-31)

Al the end of the month: faslure. Less than
threefourths of an inch of rain 'had fallen
[ anctent times the unsuceessful raimmaker
might have lost his head: in thit case he lost
onlv hi= controct

Downpour Follows Airhome Seedine

A few weeks Lter Governmentl scientists
sollzht o ease g severe drought in outhern
Floridn Flying into the tops of clouds with
a lour-engine research plnne, they dropped
scores of burning fares thoat spewed out tril-
hons of microscopie crystals of silver odide

In the six hours after this seedine five
on the rrateful atizens

imnches of rain poure
of the Minmi and Everplades aregs ™ The
drougnt, while not broken, had been sub-
stantially reduced

Fhese two examples characterize the his-
tary of rinmakimg—a story of trequent Ll
ure and occastonal resoumnding success that
miy or may pol have been relisted o the
deliberate interventions of man

One early failure came 1o the 15890%; when
Congress provided 39,000 for tests of rain
making by sending explosives alofl with kites
and balloons and by Gring cannons Perhaps
the legisintors had read the Gereek writer Plu
tarch, who hnd noted 18 centuries before that
“extraordinary runs pretty generally 1all afte
preat battles™ Hut the experiments in 1589]
anc 1892 produced more smoke than rain

Since that tUme a mote scientific approach
his been developed. We know that if air con
tmining: o good deal of water vapor 3 very
clean, 1t will often drop in temperature below
the level wl which condensation normally
takes place, vet without producing clouds
such air s called supersaturated. Similarly,
witer droplets in noture are often “super-
cooiedd T well below Treezine without turming
Lo ice, 1l there 15 an absence of nucled

A cloud droplet cannol form without o

condensation nucleus A mote of dust. p <nlt

vmistiihy Fhoredas

whnleEr !.I..||||I'- were desoribaisel in
we Ivpsrilked Everplntle=" by Fred YWarl, Xamimal

LN P |.|..I|.|F'- L"F



Lny chemical droplet will do
vem ool

lime dp within one inéh work very waol

erwstal. o

Partivles 5o smyall that 300,000 of 1
S1mii-
mriv, the formation of SnOw Crystils CRn sone-
times be stimulated by some ki

s af noclen
L. Yincent |
Eleotric Research
Labaratories was experimenting with super-
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\ gquarter of a century Hugo

schheler of the General

He founmid that a bit of drv ice
iirozen  carbon dioxicle) dropped into saper-
corled To o a chest-type home freezer im-

filled the wr with g
Later, (rom an prplane

sgpercooled cloud
pounds of crushed div e Throughout ses-
eral miles of cloud, fine water draplets turned
Loy |I|IIE =Irenmers |'r. =W

Shortly thereafter, Uir. Bernard Vonnegut,
mso then at G, E., found 1

Imeriiated ittering e

¢ ltaeter

Iy sl

seeded o with =everal
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could trgeer rainiall o supersaturated
clouds. The science of cloud seeding was barn

Lntll recently, however, -scientists were

cautipus about clmms Chlen cloud seeding
died not produce rain, and when it did there
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swept across the Canbbean and mito the Coull
of Mexico
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u-l-llr_'l."]:E calling for showers: better

wear your rainooat to school,”

admorishes a Pittsburpgh mother
after readine her morming paper. Her
faith in the wentherman s justified; he
predicts todas's weather with more
than 30 percent accuracy, thanks o a
worldwide network gathering raw' duta
far lelt column), compiling and
analyzing it (imiddle column), and
producing detailed fordeasts Tor fast
dissemination dright). Benefits are
incideulable, from airfime storm
wirnmes to frost alierts lor citrus
rrowers. Evaruntion broagdcasts before
Hurricane Camille saved an estimated

20000 hves. owrr saror s ¢ wina
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Louistana that lay m the path of the storm.
On the night of August 17 Hurricane Camille
roired ashore. Winds exceeding 200 miles an
hour and tides surging 24 feet above mean sen
level smashed and leveled whole towns on
the low-hving coast,

It wis the most intense storm Lo hit North
America in modern times Property damage
reached 1.42 billion ‘dollars—a record for o
singgle hurricane:

Relatively speaking, the loss of life was
astonishingly small. The dead and missing
exceeded 320, of whom more than a hundred
died in' flnods in Virginia, where the hurri-
cane dropped 27 inches of rain in eight hours

ENPEHEEIDEL /ENTITEFE,. HEEEERT

Hiad it nol been for prompit wigs from
the Wenther Service, the death toll maghi
have been stagzering. Because of the warn
s, more than 75,000 persons fled to safely
Some 30,000 of those might have died, accornd-
g to Government estimates, if they had nol
bieen warned in time

The awesome power of rampaging weather
was revealed again on November 12, 15970,
when & tropical cyvclone swept in from the
Bav of Bengal to strike East Pakistan and
leave between a quarter and a half million
people deacl. It was the greatest natural ca-
tastrophe of this century. Satellite pictures,
received by APT stations in Pakistan, gave
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We're Doing Semething About the Weather!

curtains of siver iodide particles 16 to 23
miles long and more than 15,000 feet deep.

Meanwhile regearch aircraft flew across the
storm, mensuring the winds. On August 18,
several hours after seeding, wind velocity
dropped from 95 knots to 68 knots: On
August 19, with no seeding, the storm re-
intensified. On Aupust 20, again after seed-
g, winds fell off 15 percent

[ie. R. Cecil Gentry, Director of Project
Stormfury, is cautious about these results Tt
could have just happened,” he admits, " How-
ever, when we analyze other storms, we con-
clude that wind changes this great have not
occurred m any of 50 burricanes that we
have studied but not =eeded.”

A final answer may not be for off; Project
Stormiury is continuing:its experiments each
hurricane season.

Desirable as all this might seem, tumpering
with hurricanes could also produce undesir-
able side results Many parts of the world
depend heavily on moisture received from
these great storms. Hurricane Inez in 1966,
for example, threatened the U5 Gulf Coast
with grave property damage—which for-
tunately. did not  materialize. But rains
bhrought by the same hurricane filled the reser-
voirs of large portions of the Mexican alti-
plizno with sufficient water 10 assure favorable
crops for at least o season

Whirlwind Poses Different Problems

The tornude—most violent of atmospheric
phenomena and the most destructive over a
small area—is nol 50 easy to detect in ad-
yvance as the hurricane. Space cameris cian-
nit see wornadoes; at best, all they can make
out are the tvpes of thunderstorms most likely
to produce these intense, brief, and unpre-
dictable whirlwinds

Yet swift warnings are essential Dunng
the 11-vear period from 1960 throwgh 1970,
7425 wrnadoees were reported in the United
Stutes. They killed more than a thousand
people, and might have killed many more
except for the efficient warning system. Nol
a single state has been spared the lash of

545

the tornado; nlthough it is the special scourge
of the Plains States (pages 348-9)

Oddly enough, tornadoes seem to be al-
most aNorth American specialty. They oceur
more often in the United States than aov-
where else in the world,

In Oklaboma, in the heart of tornado coun-
try, the National Severe Storms Laboratory
seeks to learn what makes tornadoes tiek, and
that's not easy. In Kansas City, the MNational
Severe Storms Foreciast Center maimliing o
ceaseless vigil, comstantly analvzing atmo-
spheric conditions. across the country and
coordinating the reports of hundreds of local
Stovwarn networks.

When an area is threatened, a tornado
witih woes out vin radio and television. When
one of the ternfving funnels is sizghted, or
when radar picks up an echo with the shupe
of a hook or a fving eagle, characteristic of a
tormado-producing  cloud, every means of
communication 1® mobilized (o warn people
to tike shelter immedintely.

Tomado Alarm All Too Successful

Allen Pearson, whe for vears has headed
the forecast center in Kansas City, tells about
an encounter with a lady who was displeased
with the warming sy<em

“She called me up to protest that the tor-
nado watch had kept her in her basemenl! for
five hours, and nothing happened,” =pyvs AL
“T triedd to explam that we didn't want 1o
alarm her; we just wanted her to be aware.
Uniortunately, the same thinge happened
again five months later. She was really angry
that time; we had given a warning but there
was no tornado.

“Two vears lnter, we had o really big storm.
The lady came up out of her shelter to find
her house hlown away. She got me on the
phone and said, *Now, that’s mare e 12"

If mnyvone ever figures oul how to mitigate
the furv of a tormade, that man mav be Dr.
T. Theddore Fujita ol the Department of
Geophysical Sciences at the University of
Chicage. His intensive studies during the past
20 vears of the bebiavior of these devastating

Goring the earth, a tornado roars acrcss 3 wheat feld near Kingfisher, Oklaboma
Scouped-up debris darkens the vortex, streaks within the funnel reveal a second, inner
cort—i tornado feature not commaonly visible, Each vear hundneds of twisters wreak
death and destruction on “Tornado Alley,” a wide belt aceoss the Great Plains where

wirm and caold alr masses frequently collide.
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funnels have carned him the sobrguet = M
Tornado.”

A visit to Dr. Fujita’s laboratory s a fasci-
naling t,“.l.FI'-I'I'iI'I:Il'I‘ With the aid of skilled
machinist Yincent Ankus;, he bhas butlt a
wondrous torndado machine (left) [ew min
utes” preparation and the fick of a switch
—anil before your eves ministure funnels
dance and spin as do their lethal counter
[HArLs an the plains of Texas

Wind force for the machine comes fram an
overlapping series of rotating cups, turning
slowly at the outside but more rapidly towared
the center, =0 that the suction 15 greatest n
the middie

Several feet below this apparatus sits a
large tray filled with water. Dir. Fujita adds
chunks of dryv ice. The water bubibles ke a
dlevil's caldron, with “smoke”™ from the dry
we writhing and flowing above 1t

Heat Tames a Mun-made Twister

Mr. Ankus turns on the machine Instantly
the smoke whips into a dazzhing funnel, danc-
g erratically about the pan as it feeds into
the exhaust fan above

wow' Dir Fugita experiments (o see what
will affect his miniature maeistrom. He posi-
Hons a rmework of electricn] wires o that
Lhey extend through the funnel; nothrng haps-
pens. But when be turns on the current and the
wires glow red, the funnel seems bewilderead
aned tends to break ap. Heat 15 potsan bo o

Next he pokeées o oruler into the spinmng
cloud. If held out Aat, there is little effect; if

turned on edge, the funne] (alters: Similarly,
i suction 1= made uniform over the area of
whirling motions, the action 18 damped

Savs Dr. Fujite, 1 hope that within ten
vears we will lenrm from experiments like
these how to modify real tornadoes.”

Suction Spots Cause Super Violence

D! Fujita shows visitors a picture of a tor
nado aftéermath in w
destrovied Gnd the next &= virtunlly unois-
turbed. Such varinhle damape 1= common,
supposedly because the tornado skips and
jumps. That may not be the answer at all,
the solentist believes
destruction may be caused by areas called
“suction spots” 1n the funnel wall, which L
Fujita was the first o explain

“A lornadno moves across countryoalt an
averape speed of about 30 miles an hour,” he
savs. “The funnel isell rotates at speeds that
may vary from 30 to 200 miles an hour. Bul
carried along in the wall are three or Jour,
sometimes iive spots; that have an additional
rotation of as much as 100 miles an hour
They may measure only & twentieth of the
ciameter of the funnel, but the suction n
that small area is much greatér thion within
the tornado @5 a2 whole”

Dyr. Fupita discovered this phenomenon
when he noticed in his valuminous file ol
photographs of tornado destruction that the
worst damage often appeared nlong spiral
lines. Each series af loops marked the desvas
tating trunck of a suction spot (below)

iich one Hodrse 1 totally

Instear], the heaviest

Luboratory twister sucks up dey-ice vapar
wt the Universily of Chicage. By spinning
overhesd wingd cups as fast as 20 revolutions
a secand, Pr. T, Theodore Fujita ssmulales
the mation of the parent cloud that creates a
brnada’s Tinne)

,"'}pl-rul wake of an Indiana tornado (nhove)
betravs the presence of hidden fangs Lir
Fujitn discovered that the patteérn, commaon

Lems from - small b
sipcthony =pile” Fhat spin

K i r=l.'i||:|| Eevr=lers
e rech By viaolend
within the funnel wall (see text abhovel
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‘ Three tornadoes in two hours swept Frih

“in anfa. O Nlan [G65%, Win esbimeiivey il
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A “roll” cloud leads a thunderstorm across Patrick Air Force Base. Florida. Warm eurrents.

Remarkably enough, this brillinnt scientist,
who has contributed so much to our knowl-
edge of tornadoes, has vet to see one of the
storme in action!

While not as dramabic as tornadods, hail
TS Cause even more pconomic hess Inoa
devp-frecee cabinet here ot NCaw e the
peces of a koobby, grapefrnt-size lump of

we (page 3530 It is the lorgest hailstone ever
known to have fallen in the United Stutes

17 inches in circumference and 167 pounds
in weight. It struck the earth during a severe

:l' |

storm ot Cotfevville, Ransis, in September
1670, together with hundreds of other huge
stones that crashed through roofs and put
enormous dents in automobiles. A local news-
paper shipped the chunk to NCAR in an insu-
lated box packed with dryv ice.

Fortunately, few thunderstorms produce
such lethal misstles: Yetr muach smaller hail-
stones can do tremendous damage, smashing
wheat helds flat and stripping corn 1o rib-
bons. Total losses from hail in this country
run as hich as 300 million dollars annually,




driven upward as the cooler storm air advances,

“Hail Alley™ an asrea extending from
southeastern Wyvoming to western Kansas-
hears the bhrunt of U, 5. hml damaee. Here th
Nationg!l Hall Research Expenment, a o
operiative effort involving NOAA and 3 num-
ber of universiies
the next few sammers o Gnd oot just whnt
happens instde hnilstorms and whether man
can modify or prevent them

e well ns NCAR, will trv in

Experience 10 the Soviet Union already in

iicates that cloud seedine may be the answer

The theory on which the Kussians operate,

shape this usually harmless arcus cloud.

developed by Dre. G K. Sulnkvelidze, sugpests
that hatlstones zrow as they move slowl
through frecaning levels, huoved by strone up-
drifis reachine az much as 65 miles an hour
When the weight of the iee finally exceeds the
force of the updralt, the stone falls 10 carth
From two miles gp, if 1t 5 no more than
three-cquarters of wn mch in diameter, 1t ma
totally melt before it reaches the ground

Giatded By this theory. the Russians have

set up botteries ol antigireraft puns and

rockels 1o the whent ficlds of the Chocasus,







Huarvest of heartbreak: Cornstalks
bow toa deluege of oo near ¥ Irogun
Wisconsin, Hail destrons 200 Lo 300
million dollars” worth of crops and
[ar O Ty © ."|'| VEAr—a gredler | ol
than that taken DY Cormae l o

Fighting back al mans ancienl
soourge, Austroban armers abrn rocl
gt into clowels thal threaten thelr vine
vards with hatl (below). The mmssle
will explode atl 4,000 feef andd spew
clowd-seeding hiemical perhap
catsing rain Lo Tl anshehdd

B i
vihe Sovielt Umon, scientisis ¢lain

uecess in hall suppression by firing

and hatteries of antimireralt gun:

Record-breakineg  hatlstone.  1hi

kil int  wiEighier CROALTY
1 i Tl L b il e
| | Wiy At NCAR (lop pd
ol he ppefr i rmrssT i e
i [ edar  wolley [} L I
g me throwuph bunldings and

SR e el LEEE A ||-i'.'.||i| (IRl gd [

imhove) exlibits the crvstalline stroi

e ol hatlstorne: ttern that tells
miicl thiowt  their erowth  Water
Haisn-i T o the lop as the oo al
through supercooled clouds crented

the trrevalar knol



Shrowl of the cibies: When o blanket of warm i
VT 1 0 Wl Beasy laver 1rans o cils e ITHIRE . LEbi
erstan breeds the grimy pall Kdown as smoe. A deadly
g (right) darkons MNew York City imoa 1966 inversiol
that was hiamed Tor scores of deaths, Learmine . how
Bl nes undd feeewnve dwifect the movement of e in o

v, Colorado SUite Umiversity scientists imulate an

mversian over Lienver by fAooching o model of it down

wywn aren (below) with alr cooled by dry fce

When mdar Ii‘-h;"'iil'.- t b [rsiton where Hil sortherm Europe, before that time, bl
i !.".'_':l.l.l!:-' | :.llrl'l ':.ll.ll' Ill. CX ORIV S22 n venturies 0 relaf el |'|'.:_II ':I'._I._.:| |||-'
chiarges contaimng siever 1odide are ticed higl weather, Then, about 300 0.0, the chenee fon

nto the storm clouds, Th Ly siver e LI worse seemes o have shortened the grow

crystals serve us freezing nucler; they scas mg season in acandimavin radically, Cold,
chpge out water vapol and taen 0 o slest stormy westher closed Alpine passes ol
before it can become damaging hail. The central Europe that had been open trade
Kesstans =av they have reducer] bl damags roiites for ot lenst 1300 vears: It mav well b
by &5 percent in some regions, and they now that the legend of the “Twilight of the Gads™
ipologize 1f hanl falls 1n the seeded wreas comes from the hardships attendant upon

this chmatic disaster, It was nearly a thou
s & New lee Age Coining? _ i
sl vears belore norihvern Eurone fually e

I have mentioned several ex Imiples ol covered [rom this adverse period
n = (eillerzle clorts al weather moelibicn Later, the mojor ililg [ the 11th centur
Lo, o b IEW OF SOMe SCHRTESLE TR i L% AL, was warm ang favaranle o :|||r|"|._--_-::
tso e modifving the weather inadvertentls Fourope, leading to Viking explorations anid

Lhrough his P lution of the ptmosphere, ind Leif Ertc=on's vovaee 1o North America. But

Lhie changes he 1= bringing about mav be of  the 13th, 14th, and 16th centuries saw pertods
Lthe uimost concern ol worsening chmate in northern Europe,
UL Course, evVen wilhour man £ intervet with disasirous crop [nilures and famine
tion, workd climate has vaned constderahly in sMmiarly. the early part of the 18005 had

historical tmes. Between 350 and 300 B.C, Incregsingly tier wenther
tor example, about the time of Uyrus the In the late 1850%: a gradual but stead

Lsrell of ersul, an pbrupt colnige a1pW=ars warming trend sot i In the United States it
ta hiave affected the entire Northern Hemd continued untdl about the middle of th
sphiere. In omy opmion, it may have altere: cenlury, Lould (f have been ot least parth

the course of Western histor cased By mand »ome scientists think so; the
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lLaster Greetings From

T HEREVER Ukrainians live, an  of the life force—{reshly laid eggs, white,
I #anclent and beautiiul folk art blemish free
Hourishes anew rcach Esstertide Now o hiandsome dark-haired woman
An outswleér marvels, watching wearing an embroidered peasant blouse
the ritual unfold. On a talile he sees i lieht- seals herself, bows her head, and make:

pd candle and A lump of beeswax, MNearbsy the sien of the Crons
AR B dabliEes T . e ¥h 3= ks
lic= a Riitka. a =mall writinge instrumend Boche blakosiovy & pomoziiv " she prove

Hall ‘o dozen jars of bralhiant dyves stand “God bless and help us”™ As hér san

at one side. In a bowl rest pazan symbols wWorsiiping ancestors decorated eges in




By ROBERT PAUL JORDAN Photographs by JAMES A. SUGAR

N ENTTIANEAR BlsEkr

the Ukramians

at the rebirth of spring. =0 she
commemorates the rebirth of man

she picks up an egg =wiftly,
sarely; she writes on it with the
kistkn, fowing strigght lines ol
melted beeswax onto the curved
SLLl r.:l- i H'l r !'EI- 11 ';.I"-i.'ll OINCIrECsS,

and she dips the egpe in the lightest

fCoRttRned OoR poge 3021

AYMBOLS OF SPRING'S REBIRTH, ¢2£% el
N

with brilliant designs ereated with wax and dye.
Ukrainien communaties fashion the keepsakes
for Easter gift giving, o hallowed custom

brought from their past European homeland,
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“| haed 10
decorale

anegy”

dye bath—vellow. A succession of
other designs in wax and dippings
in ever-darker dyves ensues; the tech-
ndque = akin to batik.

Finally she wipes off all the wax—
ined behold! A fragile jewel. A breath-

tnking delight A coat of varnish seals:

the pattern; the yalk will eventually
become a dry lump and the white

will turn o dust, The orpate shell

will Iast indefinitely.

Ukrmininns call thess intricately
decorated, exguisitely colored Easter
egps pvsanky (from the verb pysaly,
o write) and pass the tradition down
from mother to diughter.

In America it thrives best per-
haps in Minneapohs and 5t Paul, to
the intense satisfuction of
#4-vear-old Alexander A
Granovaky, o leader of
the Ukrainian commmni-
tv 1o the Twin Cities and
an authority on the art
and culture of his home-
land, An  entomaologist,
he is o professor emen-
tus at the University of Minnesota,

“When | came to St Paulin 1930."
Lir. Granovsky recalls for avisitor ot
his home, “1 found a depressed sparit
My people—poor peasanl  fmmi-
erants, most of them—wietre sub-
mecged in the American melting pot
They were ashamed to show their
nitional costumes, to make the beau-
tiful Easter egge,

“1 tried (o encourase them., I told
thom Lo be prood. *We came here nol
noly with our bands,” 1 sad. "We
brought & great cultural beritage ' "

The short, stooped scientist sorts
theowgh his pysanky collection as he
trlks—fifteen hundreéd decorated
earars each different, four decades in
the gathering, probably the largest
collection in the United States. He
handles the epgs as deftly us he
handles woreds,

“radunlly bur heritfiigr renewed
sell. A few women had alwayvs deco-
rated eexs for their own aatisfaction;
now others joined in. Soon book-
stores and gt shops in New York.
Philadelphia, Cleveland, Chicagn,
and elsewhere began (o pluce orders
Here in the Twin Cities this lovely

tracition was reborn o America

Cne who never pat it asicde is Mrs.
Marte Procid. Much of pysanky’s
populanty in the U5 today may be
tracoed to this: gentle woman's ldve
for the art, She brought the technigue
with her nearly 60 vears ago ns a
I5-yvear-old mmmigrant girl, having
leprned it from her grandmother in
the western Ukraine.

“Thriae woaeks biefore Easter she
would begin,™ Mes: Procai says softly,
memory bright as Eastertide’s sharp
sunlight. “She made pysanky by the
stove where she baked bread When
I came o Minneapolis, | was home-
sick: At Easter, had to decorate an
eze It was something in me."”

For a kistka, she used the metal tip
of & shoelace. Atfirst, her lines of wax
lonked like noodles She persevered,
In time she beman presenting epps
tin fnends. Then she started miving
demonstrations in department stores.

Toduy Mre. Procai and her daugh-
tera, Mr=s. Laba Perchyshyn and Mrs,
Johanna Luclow, operate o U krainian
gift shop. They handeraft thousands
of pysanky a vear, shipping them
throughout this country and abroad

loven o iR male beglnper
can fecerve encourpgemont ol the
wift shop, “Anvone can bécome pro-
ficient.” Mrz Perchyshyn, 4 vivacious
hrunette, reassures hime “I's Just a
matter of practice, 1 love to do this
Sometimes [ get up il 4 ame and
work until midnight.”

Mrs Percheshyn takes [rom 15
minutes 10 several hours o decorate
an ege; depending on the complexaty
ol its design, But simple or compilex,
similar symbals are uwsed. All have
meaning. When she traces an elght-
pointed star; for example, she harks
back to o sun-gedd worshiped by the
early Ukrainjans, a triangle sym-
bolizes the Holy Trinity; a fish,
Christlanity; a bird, fertility.

Blessed by a priest. pysanky are
believed to contain talismanic pow-
ors People exchange them after Eas-
ter services as gestures of fnendship
Girls offer their hest handiwork o
their favortte voune men, and friend-
ship takes on o new dimension. Dhs-
plaved at home. pysanky serve as
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By KENNEIH MacLEISH

Photographs bv BEN CROPP

I FIRST it was only a motion, a fluid curve
Fl'-:llllllrn'_'_ Mt a8 MeCuUry'e on ||I|!' =y -.:IEIll ¥l

e the <ea floor. IMstinet from the restive darting
nnd fuesting of the uncountable kinds of b<h thaot
crowd] Austradia’s CGrent Barrier Reef, towas a move
ment that has evoked humon fascination and bear
sitce man hecame mian
Motion: merged into matter. The sed snake moved
awayv, lissome pnd unhurrigd [ followed, finning
along the =urtace
An amr-breather lashitoned n the lorests of the
earth, this cousin of cobras has become a water
animial, destined o riemam lorever o creature of the
His family, the Hyvdrophiidae, i
I‘.- '|||_':'I||||_'r- orne I:rT||||.|!l!'. 1l o=l Numerogs stimkes
0 the world, Yet they are the least known of réptiles;

arge and vaned

few people of the West are aware that sea serpent
MORsteETrs O evVery ma '.|'|ll|ll|."'.. T |||.L!|". exlel Ancl thes
are perhaps the most venomouos of vertebrates

Death lunges ot the suthor near Australin's

=wain Keets. 1he alive sen snake struck repeatedls

clurng & two-minute atiack. Had the stulibs

famps of drpyenriy foevis penetrated . Mr. Macleich

rjusrter-inch-thick wet sutt, he probably wonld

hitve diedl SNo antivenin exits for thins spet el
Sclence knows little about these sea creatures

For this expedition, the author oined forces witl

i tenm of Australlan divers and an Amerncan

het petolorist studving ses-snake behavior,
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of New England, in New South Wales, agreed,

Thev were right. As we swam alohg that
first dayv, a second snake sppeiared, then a
third. Ben, Hal, and | converged on them.
Eva, Ben's wife and diving partner, joined us
Before Jong, we knew, aneof the snakes would
come up for air

“That's the worst time,” Ben had whirned
us. “That's when they notice vou, and some-
times come right at you”

Suits Protect Against Cold and Quarmy

Ben and Eva set their pnderwater camernas
for close range. Hal and 1 tested our snanke
sticks—aluminum rids with pistol grips at
one end and tonelike jaws ot the other We
were covered head to toe by diving suits of
foam rubber to protect against the July chill
of the austral winter—and the possibility of
snakebite Although at least one offshore sep
snake, Astretia, can bite through quarter-inch
neoprene foam, the suits offered fair protec-
von agatnst the shorter-fanged species

COne of the snakes left the bottom, angling
sharply upward. He saw us, shifted course,
came straipht in. His unmarked moastard-
vellow skin showed him to be an olive sea
snake, dipvswrns doevis. His Kind could reach
better than six feet in length, with o heavy
body and a mouth big enoueh for sertous bit-
ing. He had i neat, blunt cobira head aned the
cobra’s lnrge dark eve. His face was pleashng,
hxed ina small smile.

He kept on coming.

What would he do? Probably nuthine.

What could he do? Kill une of us, perhaps.
if he could pierce our rubber armot. He came
within six inches of my nght leg But the jaws
remuined closed, the pace lesurely. He took a
single breath, and headed for the bottom

smithe hunting t= a =omettme thing We
moved around the Swalng, sometimes findine
a splitnry alive snike on the prowl around the
foot of & corul head, sometimes seeing no ser-
pentine sign at all Then, one morning, a new
and imposing kind of sea serpent came wind-
ing andd glittering into the hazy edge of my
freld of vision. As it swam closer, | saw o pale
and dark-patterned body ns thick das my arm,
and a broad unsmilme head

I dove too soon and grabbed 100 quickly

My snake stick caught the animal well back
wlong his body. Immediantely he turned, snap-
ping viciously, nnd began sliding back townrd
my right hand

The jaws of the snake stick could not hold
him. I resisted the impulse to drop snake and
snike stick and do my best to walk upon the
water (there belng no way o get out of i),
mutle o left-handed grab for o point just be-
mnd the gaping pink mouth, and held on. My
fonm-rubber sloves, | reasoned, would pro-
tect me il 1 missed and he didn't

The snake threw o couple of coils around
my arm, broced to bite if my grip should
loosen. I 'made urgently for the distant boat,
crawled up the ladder. fipped my victim into
a wet burinp bag, and sat down to do alittle
serious bresthing

Hal came aboard to view my catch.

“GOreat!” he sanl “Astrotin stokesis. Not
common heré. He's a big one.™

“1 know,” 1 said, stretching and fAexing my
cramped fingers

“He was really trving 1o bite you.”

| noxleleed in fullest agreement

“Let’s find out what would have happened
it he had,” 1 sugpested.

We found a paper-wrapped candy bar,
stuck it tn a finger of the glove and offered the
glove 1o A stokesti. He clamped down on
the finger. 1 pulled out the candy bar. There
were neat fang holes in its wrapper.

“That's interesting,” said Hal, with mns-
terly understatement.

Close Calls, but No Catastrophes

Other snakes turndd up. We collectad sev-
eral. all ohve snakes: One demonstrated the
versatility of the serpentine head by dislo-
cating his jaws and sliding the top one over to
hang a fang in my gloved finger. That one,
fortunately, did not penetrate. Hal fipped
another snake into the bont, only to meet him
corming down the ladder a5 he wis going up.
Apmn, no telline hite was deliviered,

Next morning we strapped on Agun-Longs
ane fanned out across a new stretch of bot-
o Ben beckoned to me from 75 leet awny,
AR Tswam toward hir, | sow him mamsuver-
ing to-get shots of o pair of snakes: Mating? |
couldn't tell There was reason to believe that

Tangling with trouble, Eva Cropp chngs desperately to an alive snake that sttacked as she
trieed to smare it When the three-foot reptili snapped af her gloved hamd, Mes Craopp pilled
its il cousing the held end (o react by holding fast o the stick. She eventually maneu-
viered her cateh wp the boat, where captured snakes were studied and thetr venom collected
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thits micdwinter period was the mating season
and we had planned our visit with that in
mind. Some scientists had sueeeated that sesd
srakes ore most nEpressive of matineg time

| never did find out whether Ben's two
snakes were mating or not. As soon as 1 gl
near them, one farne
with the normal soft, sinuois movements of
his kKind, but swiftly and jerkilv., Séa croa
tures betrav their intentions by the wav they
miove, Their faces may be expressionless, but
their bodies are eloguent

and came gt me: ot

The snake coming st me seemed bent on
urgent business, and his body languaee said
0. [ picked up the first defensive weapon thu
came to hand: o large, stff sen slug

As the snnke darted clase, [ proshed 1t awny

with the slug Asaffron blur streaked over Ty
rirht showlder I fell g tue on my arm and saw
a gapane mouth bite and bite armin. | dropgaed
the sen slug and grabbed the writhing body,
pulhng 1t free, then celeasing it before the
head could reach myv fingers The snoke van-
res. He
snapped at my flippers and got his short fanes

ished, o reappear  between my

550 MNational Creographic, April 1072

Into miy el |I._'_I._’ —+OT rthet, 1nto the Urck rub-
ber that covered I

close to
two ' minutes. Dedicited photogeapher thit
he 15, Hen kept shooting pictures instead of
wasting thne and great material by coming to
my . At lmst my tormentor headed (or the
bottom, still twitching with rage. According
1o thé laws of nature, 1, the intruder, was de
featéd and would soon be dead—as | prols-
ably would have been, had | been swimmine
in my own skin instead of a rubber ane

Lhis onslaueht (pages 564-3) laste

Scientist Keeps His Homework on lee

In afew davs’ tme we had a good number
of snakes ahourd, all of them of the alive va-
Aely except for the heavy, muscular beast e
caught the frst day. Since he was amigue in
our collection, and since Asfrofig slokesii 1s
hard to remember, wie diilled him Clagde—I
syjipose because the npme was so perfectly
ill-.._1|:]||'l ipriale. several of the snakes hadd died
bor no apparent redson, as sen <npkes some
Limes oo caplivaty. The dead animals had
gone into the boat"s refrigerator, there to K]

Maohng olive snakes entwine in a livine Little #2 kpown of mutinge behavior. T
catluceus. the Tamiliar serpent
medlicine. The pair will shorly i

Smbed o obive males appear to be sexaally active in

© and sip-  July. Femidés ane impregnated with sperm

afate, as-do thi Pwdy live smakes I‘I'IIL:_!HI thal moav be dorerd writil ""”I-“J"l”. NI

loabing above a coral bedd

Limes weeks—aoven yvears—after mating. In



Diving With Sea Snakes

{resh untll Hal couled gt around to them. Now
it was time tor him to catch up on his herpe
tological - homework

There are about ffty ks of sea snakes,
most occur—ind probably evolved—in warm
soath Asian and Australian copstnl waters: A
[ew species are foumnd as far away as Japan
and the Persian Gulf, One, the vellow-helled
Pelomis, has crossed to tropical Amerca’s
wist coast, and hves by the mallion m the
Bav of Panami

sen snake species differ in form and be
havior, but have certiun features 10 common

“We're tmang to Bnd ot how hife under
witer has affected the bos
tures,” Hal salid, laving out imp specimens
and charm implemente " Some of the adieplia-
tions are obviows The flattened, rodderhike
tiil, the nostrils =et on top of the snout 1nstend
of on each side, and equipped with Haps to
heep them closed underwiter, the smaller
sizét of the broad bellv plates that land snakes

pes ol these ored-

Ee N Crewlhing,
"But thére are others yvou cint s8¢ at o
slance, ke the specnlly ndapted slond 1n thie

st species, ferbilized emes e
velop within the mother, anad the
voune are born alve, % Tew sea
smakes lav pppe ashiore, sale from
maring predators

J
=t |

mouth that belps wet tid of alt from the sea
water they drink. I'm looking for more ol
those mternal changes” Hal opened the bocdsy
cavity of a snake and mjected hrightly colored
atex into the veins and arteries

“This stuff will hitrden. so that Iater, at the
unmiversity, we'll be able (o study the whaole
circulalory svatem.”

“What about the lungs?" | asked “Some
i stiakes can sty down for two hours o)
more between breaths How do they manage #”

“Hero's part of the answer,” Hal said, ex

posing a4 membranous sac three-guuarters as
long os- the snake sell. “Like most snakes
sen snikes have only aoe lung, but thetrs 5 a
hite o, Part of 1t 13 hned wath oo vesaels
for uxyveen absorption. Bul here, at the very
ehd, there's a simple sac 1 which air s stored

"Andther device for stretcching o dive 15 0
controllable heartheat These anmmals can
slow ther pulse rate by 50 percent when thes
e uncer

"Hut diving time varies with species, activ
iy, i witer temperature. Phe bggest have
relntively  breser lungs aned can stay down




longer. An active snike has o come up more

alten than & resting ane. Amwd os the water
pots warmer, diving tme eets shorter.”

As he reached Tor the next specimen, some
thing about the fArst caupht his attention
v male, and in breeding
Here ure masses of sperm cells

“Hah! Look here
condition
redacly to be implanted m the oviducts of a
temale. The females of many
mnd [andd—Can stor
bodies for weeks or even vears

SO CIES—<in
these cellz insicde thedr
until they
have epes ready for fertilization. The sperm
1 many
sprcies of sep snnkes the embrvas develop
phive”

fertilizes the egee i the avieluet

there and are hort

Some Stukes lmmune to (thers Venom

Cur lesson in reptihan physiology was in-

terrupted by a commotion off the starboard

Ron

trosiviely o ll'“l'|'-".|.l'r

L 1 .l|l|..IL-.'.rI.'l1. hvined -|:|_|=-||-|] k-

|as dsual) and mow sur
fmoed inoa stote of percentible agitaton (not
al all ws wstral)l, He was treadineg wates
me over his head o large olive spake that he

held bare-handed by the tall, amd wultering

winrl

loud and fervent saunds The Tull text of his

messame was garbled by the waves that =ub
r|:-:-|'_1|'i'! 115 I11|'|Ii|"|I_ |'||Jr 115 g':a-[ LRI .||'.1r
<crmae by el thits ||l|‘|]~|l|l'; snake off me
| Bluhb

iy WD it in

¢ haneds.” We threw him a burlap bag

Hon came aboard <omiling and breathing
st & ittle deeply, | Topflicht Australinn div-
ers ltke Kon, Ben, and Eva do not go im much
w0 syckIniE his inger

R RSN ) HI' Wwals
“Bite vou, did he™ 1 asked, sure that he

hiad not, Ron enjovs a joke now aml then

“Neah, well, he =ort of scratched me I be
nght.” Then, seeing my look of concern and
risthe o the oocnsion, he mtoned: “Oe! ye
been bitten and I'm gomne to die. This is the
end of me! Boss |glancimg heavenward |, here
| come. Soon vou will all hear the drimming
of me heels on the deck and see the rolling of
me eveballs ps the convulsions seize me"

Hal persisted. * Did he get poison in, do you
think? I've got some antivenin. Its not for
olive spake venom—ithere's no serum forany
of these reel snikes vet—but it works for aone
of the coaktil species, and i might help.”

#na, Hal, he never got to chew an me, just
criesed o fang across Lhe skKin. If amvthing
got in, 've sucked it out.”

Whether he had, or whether the sea snnke
had withheld its venom (as these animals can
o ol will), Bon suffered no ill effects

sitce o scihentibhe studies had been ||I_a|_|
l=hed on the potsons of the two species we
ad collected, Hal ran some preliminary tests
e and the
Lo De inlensely venomous, dnd

His laboratory mice proved Claue
ol smales
poth genera proved themselves immune Lo
their own and each others venom

Having farl
pushed on to the Saumarez Reef, 50 miles
Here, we knew, woere other
g different under-

sampled the S>wains we

dwaday o he eisl

species of sea snakes ang
water environment

W ol under way at midnight in order to
arrive after nine 10 the momingeg. You can't
lec] vour wayv into a complex of coral heads
when the sun is low and the surface of the sea

Shiphoard  scientist,  herpe-
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reflects its heht Ron, Ben, and 1 took turns at
the helm during the night passage, wntching
the compads’s red glow and the white-topped
black masses of the big beam seas molling in
out of the darkness

Although there is no dry land on the Sag-
marex Reef, it boasts a landmark visible for
miles; n U, 5. Liberty ship, high and almost
dry on the outer coral rampart, rising 80 {eet
above the white water that swirls around it
Blown onto the coral by a cvelone in 1945,
the Francis Preston Blagr still looks from a
cistance like o ship under wav Instead of the
{orlorn, rust-rotted ruin she is. We sighted her
at dawn, and by midmorning we swune at
anchor behind the reef on which the sad hulk
stood, On the ovean side a few hundred vards
away, cobalt breakers us big s bouses ex-
ploded i slow frost-white cataclyam aned
almost palpable thunder,

Tiny Head Holds Deadly Peril

Bencath the surface we found a marine
world different from that of the Swaine
Extraordinary visihility—aup o 200 feet, we
reckoned—and o smaller fish population
gave 1t an empty look, a sense of ocean and
remoleness from the redalm of man, But the
snakes were there | spotted a slender tiny-
headed specimen on the first dive, and added
Microcephalophis gracilis—one of the twoa
mosl venomous sea siakes—to our fist

Exploring the reef edge, Ben found o mat-
ing pedr, =small dark creatures of o stll un-
numed species. The two intertwined for a
moment and then rose straight up, still half
encirchng each other, to separate at the sur-
face. The male made a quite understandable
lunge at me before heading off over the reef-
top, as his mate subsided gently to the sands
bottom. We let them go

Crther snakes appeared: first an olive snake,
which cume to inspect our swaving anchor
chain with apparently amorous fascination.
We followed #t on its rounds, noting again
thut, like others of its breed, it passed by Jil-
tle fish without so much as asnap of the jaws

I had noticed this curious behavior belore
and wondered a1 it Unlike M. pracelis nnd
some other small-headed snakes that live on
fish eges, the olive snake i a fish eater. But
how did it stay alive if it never pursoed a fish?

This time I knew. Hal b explained that
this particular species cannot catch fish un-
less it corners them in crevices. Placed in an
aguarium with free-swimming fish, the olive
siike will starve.
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A silvery flash newr the foot of 4 coml cliff
caught my eve T awam over and saw, for the
first and lust time, b snake that had proved
itzell a successful hunter. It belonged to the
dark new species (probably part of the dipy-
stivaes clan), and it held in its mouth a perfect-
Iy motionless fish abomt 2% inches long,
gleaming white, with a few liver-colorerd
spets: noerevice dweller, seized by stealth in
the Aipvanras tradition,

Later I put on an Agua-Lung to explore the
bitse of o superb hommie (as Australians call
i coral bead), a 30-foot monaolith riddng out
of pure sand. 1 eased along the hottom, peer-
ing into caves and criannies wnd feeling some-
thing like an olive snake myself. A glossy
httle black snake appeared. gentle ns a kitten
It made no attempit to bite ac | dipped it into
a net hag.

1 showed Hal my new aoguisition

“Do vou know what yvou have here?” he
asked, peering closely a1 my little shiny binck
snake. Do vou know what this is2™ he added
rhetorically. “This animal 15 a melamsti
varant of Emvdocephalus annulatue”™ He
meant a black version of the turtle-headed,
rineged sea snake.

“That makes five species so far, Not bad,”
I said

*"Happiness is another species of sensnake,”
=iid Hal

Even Sharks Shun Sen Snakes

The next morning we collected another
M. gracilis, which we found with its minuate
heid stuck into a hale in the sand from which
it was probably ingesting fish evgs (right). We
watched it for 37 minutes, not wishing to
interrupt its meal, until cold, boredom, and
the wrrntval of a large shark moved us to
unpliag 1l from the botlom

During the entire span of its leisurely meal,
M. gracilis protruded Blind and unprotected
from an open expanse of sand bottom. ex-
pased to attack from any predator. The proc-
esses of evolution could not have allowed
the species to develop such relaxed eating
habits if there had been any danger that they
would lead in time to the extinction of the
species Obviously, this and other sea snukes
have few enemies

Apart from sume Asians, who el sea snakes
and zell their skins, sea eazles are the only
creatures proven lo feed regularly on these
ripiiles. They seize them on the surface as
they come up to hreathe, and drop them on
rocks ta kill them



Sharks? Despite the fact that Hal has o
rosionmdly foond snnkes 0 sharks” stotach
trawlermen report that these scavengers
which eat evervthing else thiey throw over-
I!.-l|.|I'l|._ whill fol toueh sea snnkes

(M her carmvorous hgh? The hardes ol fen-
o hundred-pound snappers andd groupers
that seem to dominate Australion reel hic are
ll capable of eating snakes, ant
protected by their heavy sciles from the bite

are larseeds

of o counterattneking reptile. Yet we had
wilched hundreds of such fish iEnore living
—and dend—sen snnkes, and seen that the
e snakes have no mbred fear of therm Al
observer of the life cycles in snuke countr
would be templed to risk a peneralization
‘Flesh-eating hizh don't eat sea snakes " Andd
I witiled T wiong

Lake most geneotializations this one neeas
a quatlifier, The gualifving word 15 "Pacib
“Pucific Qesh-eating Ash don’t [normally | ean

spi snakes' s probphly a defensible propos

tion, Some Atlantic fsh of the same snappuer
and grouper families, according to a fascinat
e study by D lra Rubimoft and Dir Chmm
Kropach of the Smithsentan’s Tropical Re
sparch Institute, twodll eat sed snakes when (e
are aiven the npportunity. Which, in natur
would be never, sinee there aren’t any son
sapkes in the Atlant

[t appears that the genetic conditioning
of the present Pacithe hsh signals 1o them A
[act that their forebears had to learn the
hard wav: “If vou ent sen snakes, vou die”
And fact it 152 For thourh sca-snake meit 1=
edibie, and the venom harmless when digest

eil, a snake swallowed whole may bite the
stomach ning of its captor and Rl 1. Aondd

unlike sharks, which aften mangle their pres

helfore swallowing i, snappers and groupers
down theirs intac

Nhus, in theory, Pacific fish died, and even
tuitlly their kind became programmed nol Lo
cat snakes Exceptional fish with an appetite
for anakes were selectively killed off belore
they could spawn more snake enters. But
according to the Smithsoman study, Athantn

Like a magician s rope, willowy Miore
ceplatephis graculis rises from the sei Boor,
= baried hend probomg o hole for b=h oges
Cinesuch foodd-hunting forays e setpaeenl on
rarees tsell with sand that posses through
harmiessly. Eves coversd and body exposenl,
this five-foot apectmen Tedd [or nearty 40 min

LEEES. _-_"!'|:|rl_"._| |:.|. Carnidiatorids B |
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carnivores, uninhibited by anv such genetic
mechonisms, puip down whole snakes nnd

sometimes die as o result Clccasionally they
regurgitate the living reptile before dving,
which suggests that the indradoal snake (and
not his posterity alone) may benefit by biting
e that 1 Atlanti
Bsh and sea =nakes are brought topether in
arge numbers, as they might be by the pro-

posed sea-level Panama canal, there would

In any case, it is probab

be an ecologieal crisis
nitnck the snake< But as =oon as the Atlantic
carnivores learn what their Pacific relatives
already know, and avoid the deadly reptiles,
sed snikes might infest the Coartbbhean

Huand-fed Fish Prove a Point

Ur. Rubinofl and Dr. Kropach were work-
ing with Pelamis, the onlv sei snake fournd on
the west const of tropical America, and with
tank-adapted American fish. Yet we felt that
their theariez should apply equally to the
Lustrphan reef creatures. We decided to irv a
similor test in nature al Heron I=land, an
altractive little resort whose undersen sur-
FflLLI.'lll.I.IiE_:- are protec it ITom Spear hshermen
and collectors. Fish at Heron eat what divers
and them. Would that include sea snakes,
or pieces thereot?

We headed for Heron, 20 hours awav, Lo
nnd out. Ben, Eva, and I set up our fesding
station about twenty feel down, Soon 1 dozen
assorted members of the gprouper family had
rallied around

As Ben photographed and I watched, Eva
took bits of coral trout from a ploastic bag and
held them out to the ciecling fish, A ot of
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Al first, the fish may

Laethal trio varies widely in stze

Light-hued Astrotiy
the most massive son
mnake, can reach the thickness

nnil color

N TE]

of mman’s lorearm. Bot in dead
line=s i bows (o ape of 1the sea's
mast posonous repdles, Wioro-
cepialopiii

)| bt Bl
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priocelrs,  whose

FLIme Helerider small
['hie s {1 =
dive snake at rirht can drow

Ly 51 it

feeding frenzy developed; the groupers oc-
casionally broke awav to tear into i school o
nttie Nsh and emerge with chomping jaws.

wow Eva tossed out tlead seq
shinke, Instantly three or four fish roshed at it,

a sradl

bit 1t and dropped iL Next came 4 piece of
skinned snake. A blue cod swallowed it at
ohce, then bhroke out of the feeding circle in
apparent distress, gulping and stretchaing his
He retired to deeper water, his
appetite clearly romed for the moment

4% i final test Eva tied a dead snake 1o a
trout fesh. Repeatedly, the fish
struck. dislodged the prece of bait and irnored
the snake. Then a Maor: cod, bolder than the
others, seized
same time. He swallowed the meat and per-
haps, ih the process, gol part of the snake

'._;i H covers

plece ol

yath snake and badt at the

||.l||.'-':l ]I.=.'-' L"I.|.|]=I.-'1. I|||'-I'l. L'IJEI:I'_'\I ||.'-I.j_‘,-|"-l I]'I. 1]]:'.. Ca=e,
like the blug cod, he stopped, pulped, and
neaded for deep water. There he holid up in
a oy cave and proceeded to swallow the
ehtire snake

Which, I suppase, only goez to prove that
the soundest theories ndmit of exceptions.

still, the main point was abundantly re-
established: That sea snakes, those deadly
mvaders from the landmiasses of the earth,
hve safely in the murderous jungle of the
of the venom
the epp enters, lor in-

coral reel through t
that some of them
slance—anever use
':"ﬁ1:"I[]'Il‘F II.I||J[]!..{ fr III]TI.':'l'IIII.I. |hl._"_-l_' M=
grants from the airy realms of brush and foe-
est now ive unfeared and unfesring in the
stone wilderness of
aliens at home in an alien world []
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acenery. Blutts, springs. caves
akes, hills. Mother Nature works

overtime in Missourt, The panorama

s constantly changing. And you'll
like the change. Always in color
Always in season, Come sep

_____:h
s :

o

N TELL ME MORE

MalL TO:

bet you didn't know
we had it in us!

T

You will qualify if:
® vou get g kick out of packing the kids into

vour station wagon and driving off 10 a
hig adventure in Mary land's
Chesapenke Bay Coumtrs! @ vou're
interested in rediscovering the
unigue charm of lighthouses! ® vou
love browsing through quaint fshing vil-
lages daoting from the 17th Century and
stibl lived in! ® you nppreciate some of
the most delicious scafood in the
world! ® vou really like (o roam
through unspailed couniry where
the salt air and the sun and the
dunes and the besches make
yirul forget such things as tour-
et traps! M you meet the above
qualifications, come o
Viarviand, We puaranice you
ane of the most exciting
vacations vou'll have for
Veurs (o come.

Maryland . . . just an ovster shell's
throw from Washington, D.C.!

1aryland

- BEGIN & T
colorful Maryland Travol KiL? Weite

Maryland Division of Tourism

80 WS O KEERE
Suke NG-42. Siate ONice Bullding

Annapohiz. Marvland 21401

May we send you a
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ABOUT .-
THE ONLY WAGON
KIND YOU'D STILL HAVE

REASON TO BUYIT.
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"l..]l.-"hen you |!_'-=_-.' a 1972 Hornet Ard, il we have o keep your ]_||| lly, you get a name and toll
Sportabout, you get '.]".-f' only Car ov ernight to fix it over 1900 free number 1o call in Detroir i
wagon made in Americathatgives dealers will lcan vou a car. Free. vou have a problem. And
you sleek, racy looks, a rear lift gate promise you |l get action, not a
and 608 cubic feet of cargo space. runarounnd

You also get a car that's been _ Nobe il in thi '1 isiness doesall
road - tested and checked over so SET i Mt e this for you alter ou LY & car,
thoroughly that we make this I P - Whic h 15 r'r haty |-| .'-.|11_.' reonle
promise: [l anything goes wrong i e ol bt 2 it who've never bought a car from
and it's our faalt, we'll fixin Free. - e ' e s |:r..'l-.'-|'l.' are | .I.;-IIJ'; QT MOW,

AMERICAN MOTORS
BUYER PROTECTION PLAN




In less than a second this vacation could end.

Too many vacations end on our high- straighten them out, improve visibility
ways, Especially an the older roads. on them. And close the gaps in the
Many of our highways are danger- Interstate System.
ously outdated. 200,000 miles of We can’t ignore these needs.
primary roads were built over ald Because too many people are taking
horse and buggy routes. Those older one-way trips on our outdated
roads simply can’t carry today's high- highways.
speed traffic.
It's a chilling fact that last year's
death rate on our older highways was
maore than double that of the
Interstale Svstem.
What's being done? Not nearly
enougit. :
What should we do? Upgrade We can make the world a better plage
EEEﬂﬂIEtJI"}' roads. Make them wider, to lice in. Calerpillar machines will help.

[H carerpiLLAR




If it costs 46% more to repair a car today
than in 1961, what about a telephone truck?

With 100 million phones to
care for, our fleet now numbers
110,000 trucks.

And with auto repair costs
rising 467 since 1361, you can
imagine what that's done to our
budget.

We've been doing some of our
own repair work, but our costs
went up just as much—from 5230
to $340 per truck.

Our total running expenses
from S612 to 5813 a truck.

And to get the money to buy
new trucks, we're having to
horrow at interest rates that have
almost doubled since 1361,

Despite rising costs like these, 21371
residential telephone rates have + Consumer
goneup only 8% overallsince 1361, 7 Price Index
And long distance rates have P Up 3T%
actually gone down. While the*.r
cost of living has gono P
un 3T - » 15971

o —— _#° Phone Rates
1961 -“----..,____..--"' Up 8%

Obviously, this can't go on. (C.P.1

Because the cost of providing
you good telephone service is going
up, telephone rates are going up,
too—but based on the last ten
years, far less than most things
you buy.

AT&T and your local
Bell Company.




TR ;..directﬁ'nmﬂew_‘ibrk

jirect from Minneapolis/St. Paul
J-dirget from Anchorage

..clipeet from Seattle/ Tacoma
direct

Nabody flies to the Orient direct
from more U.S. cities




