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Winier Garavan (o (he

Roof of (he World

ARTICLE AND PHOTOGRAPHS BY
SABRINA AND ROLAND MICHAUD

N THE RUSSIAN SIDE of the niver
they are restiess.  Powerful
searchlights sweep across the drithng
ice to the Alghanistin side, probing for us A

ETOWIing

rar moves slowly hick and forth along the
far bank

e own vehicle eroans and whines m o
sandbank; despute 1ts four-wheel drive, we
cannot brenk it free, The noise upsets Abdul
Wakil He draws and loadds his revolver

Fhe son of a Kirghiz chieftain, our stock)
ricle would be
hack of a horse, more at home on the hgh
treeless platean of the Little Pamur, the range

minee comfortable on the

near the Chinese border far to the east. He 1=
nervous not only about the Russians across
the river, Who can say that handils no lofiger
prowl this bleak, impovenshed cormer of
Afehanizkan? It is better, he fieels, that we o
not call attention to ourselves: he will set out
on foot to seeck help, Abdul Wakil takes
ogur Mashlight and vanishes into the night
wow we dare alone with our stranded car,
Ralaned and 1, on watch in the darkness some-
where on the Afrhan bhank of thi i'.:lli.'.- Rivir
—the Oxus River of the ancient world, The
slightest sound startles us, and the mogusitive
Russtan -searchlights keep us on edge, We

d A5
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begin to wondér what we are doing here,

We had come this far to join a camel cara.
vanon a rigorous F40-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 Sinkiang Province (maps, above),
By exceptional favor, the Afghan king—His
Munjesty  Mohammed Zahir Shah—hnd
authorized owr trip through this remole
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 trun. It would be led by s 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 old Silk
Hoad once trod by Marco Polo. It would take
us along the frozen Wakhan River, into the
high country dubbed Bam-i-Drmye—"*Roof
of the World™—to the nation's least accessibile
regioh, the Pamirs, where Kahman Qul’s
people camp with their flocks*

*Amang the few Westerners Lo visit this remote valliey,
Jean and Frane Shor traveled the Wakhan cormdir twao
cecades ago wnd became the friends of Kieghis chigfinin
Filimuon Chul, i tokilin the November |05 Grocraraic.
[a the Sepember 1965 fsspe, Thomtss ] Abeeemoinlde
reported on a journey into the corrvdor us pant of hes
compivhefislve eoverage of Afghanisba

@38

Zasie I1, our stardy mini-jeep, had broughi
us without incident nearly 5080 miles from
Kabul across the Hindu Kush—mountains
50 lofty, the natives say, that even the birds
must cross them on fool To reach Khandud,
wie had traversed the rugped province of
Badakhshan, famed for its horses, lapis lazuli
mines, gold panners, and women with skins
s0 fair that “one can e the water trickle
down their throats when they drnk.™

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

Garbied all in black, wearing high boots
anid & hat with earflaps that |locked ocdly
like yak horms, he was a formidable fizure,
utterly unlike the Wakhi peasants we had seen

He grested us curtlv. His< face—it might
have been the fare of Genghis Khan—was
impassive as he read the Jetter of introduction
we had brooeht from his father

“Zuwd borvewm,” he zaid “Let us go quickly.”
The caravan had dlready departed; he tele-
phoned ahead for i 1o awalt us in Caln
Pamja, the next sizable village.

Abdul Wakil climbed into the coar, and we
set owt ot four in the afternoon for Qala
Panja, ordinanly only half an hour away. As
we bumped alone the trick. Abdul ‘Wakil
smoked constantly and =aud not o word

(Comtinted on page 441)



French hushund-wife team,
Roland and Satrina Michaud are
among the ew Weslerners Lo
thread the Wakhan corridoer in
winter: Caravan leader ‘Abdul
Wakil made this plcture—the
first he ever snappeid—with the
Michawds” Polaroid camern. The
hospatalidle Kirghiz gave the an-
thors thelr fur caps

“Needles piercing the flesh.” P

Sabring Michaud called the sav-
age snow-lared pales that bu
feted the coravan (Fellowing
pages) Extra-long-sleeves pro-
tect the cameleer:” hands from
(rasthite on the chimd to o 12,000
fopot-high pass. The temperature
il merl elee abiove 16" F. during
the msornt
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Winter Caravan to the Roof of the World

At the Eshmorgh River we found the ford
concenled beneath a thick crust of ice

“Where can we cross?" Roland nsked.

Abdul Wakil, still silent, alighted from the
car and walked out onto the frozen river. He
knelt and put his enr to the ice attentively,
= a doctor listens to a heartbeat He ad-
vanced with small steps; like a mariohette,
andd listened again

| followed too carelessly. Thump! | picked
myself up and mimicked his mincing step
Behingd this hizarve ballet Roland drove show-
Iy, with Zasie's door open, ready to leap out
Here and there the ee growned, and crocks
streaked the surface ke hghtning

“Impa’ kkub nist—This spot = not good,”
warned Abdul Wakil. He could bear the river
Aowing beneath the crust. Tense and ab-
sorbed, wie did ool notice that night had
fallen. Finally we cleared the Inst stretch
Two hours to travel less than half a mile!
Abdul Walkil smiled at us for the first time

Bevond the ace by sand—and darkness
And beside the Panja River, still six or seven
miles ffom Qala Panja, Zasie's wheels spun
noisily and helplessly m a trap of sand.

Rent n Horse and You Get Its Master

Now Roeland and 1 sit quictly beside the
citr, watching the sweeping searchlights from
the Russian side of the frontier river, waiting
for Abdul Wakil 1o find pssistance.

In an boar be returms 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. Abhdul Wakil pulls out his
pun. “Kist?" he demands: “Whao is 117"

The voice identifies itsell, Abelul Wikl
paockets his revolver. Two Afghan <oldiers
emerge from the shadows The assistant
commissioner of Qala Panja, awating our
arrivil, has sent them to search for us

We trudeme on until several buildings loom
i the darknedss We enter one of them andl,
after o cup of teq, (all asleep, exhausted.

In the momming Abdul Wikil recruits &
dizen Wakhis. They pull Zaste out of the
sarl and we proceed to the village. Here we
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leave the car, sort out our lngenge, and nego-
tizte for horses: After lengthy haggling, Abdul
Wakil hires 51x of them for us and our equip-
ment. Each comes with its owner, who will
travel on foot; a Wakhi horse 15 nol rented
without its master.

These natives of the Wakhan are farmers
who grow wheat, bardey, and chick-peas.
They look almost European, speak a Persian
chialect, smoke opium, and sometimes wark
as guides. Their women, tall and shim and
light complexioned, raise the children and
tend the animals.

Manhood Judged by Skill in the Saddle

In Qalia Panja, Abdul Wakil is furious. He
harcly touches the palaf, the nce-and-meat
cish prepored 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

“1f they want to photogroph camels 1 can
have as manv us they 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

Fallowing the gravelly bank of the Wakhan
River. Roland and T tire gquickly. Rostam,
owner of Rolond’s horse, cannot undersiand
why we sometimes dismount and walk. In
this reglon o man is judeed by his horseman-
ship. “Borem, borvem!" Abdul Wakil exclaims
impatiently. “Let's go, let's go!”

Wi stop for the night at Sherk, ot an afti-
tude af 9,300 fewt, after seven hours of nding
A wealthy landowner welcomes us His young
wife kiszes mv hand in greeting, and [ return
the gesture. She smiles, and [ know [ have
done the right thing Next morning she offers
me a cloth-wrapped loaf of bread on o tray
fior the trip. And 1 place a packet of tea and o
small hottle of perfume on the tray and hand
it buck to her; it should not be returned empty,

Todny we cross the Wakhan River on the
biridge ot Sargaz [t is so norrow and fragle
that we must procecd one at a time ] close
mv eves and entrust mysell to my horse, but
even the animal seems nervous. A bit farther

Born to the mountains and high plains, this Kirghiz berdsman descends
from nomids who rode with Genghis Khan, Taday be and fellow tribsmen
erare herds of eoats, vaks, and sheep, which they milk and use for barter



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

“Nome o chist?™ 1 ask Sultan Shah,
who owns my horse. "What is the name of
this place?"

langal” he replies. The forest. The word
evoles something far different from this dry
brown landscape

A frightened hare bursts from a thorny
bush and zigzags ahead of ws Abdul Wakil
shoots It with his revolver. The gunshot
cchoes repeatedly, a e, dismal sound, We
will have rabbit pilal tonight

At Rorung, at an altitude of 10,500 feet,
we halt for the night with a friendly Wakhi
family whose howse perches over the valley,
Far below, the froeen Wakhan winds like a
ribbon across dark-grav sands We enter the
stone house through a series of doors and
rooms built like a maze o ward off wind and
cold. Several anterooms shelter the famihv's
livestork; the large livine room, huly of home
life, is lighted and gired only by o hole in the
ceiling. Four elevated, felt-padded alcoves
serve as dining and sleeping guarters,

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

French Marriage Customs Puzzle Kirghiz

We ride the entire [ollowing day on the
dayht—au tranguil and monetonous plain. We
splish through a marshy meadow, and Abdul
Wakil brings his horse alongsiule mine. “ls
Roland Michaud a rich man?” he imguires

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

“Morany livestock?”

“MNo, but he hais studied a lor”

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

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

He remanins silént Tor o loog time, mulling
over this conversation.

Abdul Wakil 15 wealthy, He owns some
K000 goats and sheep, 100 vaks, 17 camels,
and 12 horses. Thes gives bim o much prestige
in the Wakhan, where peasante come to kiss
iz hand eagerlv. He bestows o great honor
simply by talking with me, & mere woman,

“U there were good roads, T would have
severil cars,” he jsserts.

dibd

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

Townard nirht we enter a valley where the
muted sounds of a settlement rise with the
evening mist It i= Sarhad, the lnst Wakhi vil-
lage this <de of the Pamire We are gt a
crassroiids of three worlds To the north lies
the U 55K to the south, Pakistan, We nre
moving enst, toward the Little Pamir (map,
page 439, where a Cluster of caravan trails
the old Siltk Road—leads directly into China

“Al-amdu Hlah—Pradce be to God, All 17
of them are here,” Roland informs me, peer-
ing down the path ahead. We have caught up
with the camel Train

Trade Changes as Palitics Change

I share his happiness. A full moon <hines
like on egiz volk in the lopis kixall skv, and
the valley unfolds like a felt rue beneath
mountains painied blue in the Janoary cold

Besdde p few stone dwellings the 17 camels
writee amited sweet rushes Five swarthy Kir-
erhiz cameleers rpunt around o fire, savoring
thittr bowls of salted teo

Yda-salam aleikuwm-—Peace be upon vouw”
Une hamd on the heart, Moslem fashion, we
ereel the camel drivers

“Aleckiom as-salam” vach responds

Here 1= Anpl, whao fs in chirge: small, unob-
trusive, precise. Then Schahcehik, whose evies
nre green There 1= pockmarked Suleiman,
hunter, cook, jack-of-all-trides Then Ay
Bash, ever smiling, the modd Mongol-laaking
of the Kirghiz And finally Abdul Wahid, a
refugee from Russi, enigmatic and pensive

These men, like Rahmon Qul and Abdal
Wakil, descend from Turco-Mongolian no-
madls of the Russian Pamirs and Chinese Tur-
kistan. After the Bolshevik Revolution many
drifted o the Afehan Pamirs with thidr herds
and Rock= In summer milk products make
up their basic diet, but in winter when there
1= littie mulk, they depend an bread and tea
hence this caravan,

I the past their marketplace was kashgar,
in Sinkiang Bat in the 1950°%, when political
evants in Chinn inhibited trade with Kashgar,
the Kirghie began coming westward 10 stock
up on ten, suegar, cloth, and other supplies at
Khandud, and to trade for grain with the
Witkhis on the way home

The next mornme we withess o siétene that
rives us the key o the commerce between
kirghiz and Wakhiz. Abdul Wakil takes over:

*Eddve Mohammed, 15 11 yvou? My father
tells me vou have wheat to sell ™




“l am poor and have very hittle of it,” Eddy:
Mohammed savs, hoping to tneresse the price
But refresh vourself first 1 have so Titth
wheat that this business will socin b setlledd

Abdul Wakil is not fooled. He drinks his tesd
and the dickering begins. Eddye Mohammed
ucHes i pirtoe—-zox FRLY

"Infaur nashuad—It won'l do.” savs Abdu
Wikl “Rabman Qul has wld me vou have
ween for ten seer of wheat,”
A per 15 almost 16 pounds

“1, ton, am i Moslem,” Eddve Mohammed
crics out. shocked that s word 15 bang
doabited, And he recites the Shabada, the
profession of Moslem faith, But with all the
caravaneers on Abdul Wakil's side, Ecledve

pgreed o ane s

Mobgmmerd pives in

Diespite old sntaponi=ms, the kirghle and
Winkhis depirnd upon each other. This barter
ing of tallow, felt, or hvestoc

¢ for wheot

Feffalins o ;l:".q:'1'i-'|" inong them, even thougeh

Aighan bank noles are coming inlo use
Sneking Wheat Becomes o Nodsy Adfui

singe sheep do oot nccompany Uhis cara
virs, there are none on hand for debivery

["hey will be sent to Eddye Mobammmed Hater
A large rag is spread out on the dirt floor

thiat not o grain of wheat will be lost

af)
The Wakhis bring forth o sample of thon
harvest. The Kirghiz reject i-—it conlains
too much dust. The next 15 satistactory, Abddul
Wakil fills a pralo—he teabow | Lhat serves as
a standard measure in bath the Pamirs and
Winkhan—and begins transferfing wheat into

T L k; '.Il"lll M I'l" LSO CAMme 8 er=

Both sides carefully count the bowlfuls; at

Sl sews 1L shul

and feteches another, The counting ooes on
“Sroo do™ the Wakhizs announce with the

next bowhul. “Thirty-two.”

“Ni oo vek!—Thirtv-one!” the keen-eyved

1) Lhe st =ack 5 Tull. Su

CAMHMCETS LiIolasl,

rIJ.

"Srodao!™.  _"Sio vk i arament raoes
punituated by ertes of “La ilabha illa [Hak!

Uhere s no god but God?™ Allah™s ereat ness

finully shines forth, He has favored the count
of the honest Kirghiz It takes two hours to
fill the 12 zacks

\fier we leave Sarhad, we are forced to
stay i hode 1o thee river. The valliem FLF L |-.|'- R
rows to o poree (papes 4356-7). We are riding
on the river's frogen surtace, Singie fle, men
horses, and camels tread cautiously, ' With a

vehvety step, the camel’s lurge and fiat [eel

ilo well an this =kating rink., bhut the ron

worses aflen -!||.I

[l

On u glass-slick truil, o carsvaneer sprin-
Kl snnd to pieevent a slip thol could mean
tragedy. 1 hree bmes, when camaets ell on

perilous  slopeEs, fenders risked thetr lives

L Tree Lhe beasts of thelr awhward loads so

they could zet on their feel again,
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a horse Droke Lhroueh the
Abdul Wakil tells m

CHEE L AL FLRLS ||!l' Fiv'er Bmie

‘Here, last veilr

e and drowned
(pnges 446-71 We
andd aeain, With expenenced eves the Kirghis
mck the safest path

with tormented walls,
wn throuts Hehten. A-witch, with &

EE RSl :'II," IT1:k

Nhe rorge clizes 1)
antl our

W W, seerms Lo NaVE 1in

IT
muilsiiBzed the cascades all around us, The ice
= more than three feet thick, viel

g

on theé river
we Cin st hear the water as it flows swill

beneath we, and in places the crust criacks
TR S 0

Hy early afternoon the poree has bhecome

LIS MTATTOWw . !|_||' e oo Lre '|I|_"'||I_=._- LTy .,I||.|'.':
don the

Hash opens a bag of

river and begin to climb a pass. As
samd] and sprinkles o
that even the cnmiels
iy them on

on a steep tratl so oy

K (paee 445), 1 he cameicers |
vl

Loaok out

tues and shouts
" ]".'l|.|l.|| -I||||!l.'|||'
narrow ledee over o dizzving precipice. s

horse hns -||_[-;'--'r| nnd follen on ais forelees. |

s i
L 0-E s ”I

pall on the retns and the animal strueeles to
its feel. Pear dampens my brow as we climb
onward W
nnrmals, then move aErin

f Suleiman’s camels shps and
Ktieels fanil

st every 50 vards to rest the

.'lll.lll'.-u'l. (MR
|-ri!_j:_'--|'- on I:'ll,' ITOREN kLl 18
i SehahcehmE run to

ires o crawl Ay Beeh su
ite rescue. Rmsking
load the d@nimal o thit 1t can
Lhen
animals

the mounlinsicle

{ s Wit Hives,
inned  up,

Vien

ol it memin, and move on

ire suffering

Altitude and Fatigue Take Their Toll

At last the bent ficures nhead are silhou
etted agnmsl the leaden sKyv. Yan
S LTRSS 1||l' SNOWY CTes) i.'.lEll .-:'-'l!"'_-IJi 1.]'I|:' '-l'l-'.
I the

LUTTS |!j-_'|:' an II|I|||I'-|_r_|! ||.'.-.;_'-|r. With sk

"-_'. vl

itance the nver twists and

descent
BRI OIS,
averpowerine. We pull our coats tighter, feel
ing paithetically sl

serlLng 1n, llll' MUniaIns

IASSITTE CAmeleer smitles and

stop to rest
L save, V-
| min
age the customary reply, “Zenda poxfie—2Nn

Fatioue OVercomes me
Each 1
da nwabgrhil—NMav vou not he tired!”
viold live ooy,

The caravan plods onward, becoming a
series of hlack oots aponst the stow, L il

catch up with it 4t 4 praimive stone shelter

in which the six Kirghiz will sleep, Roland
and 1 oecupy a similar shelter nearhy, togeth
er with our horse ownirs

"he Wakhis spend much of the nig
tng around a hre
some Lins of [ood and prepanng tea, we rlrift

1t chat

".- IO us. alter I|-'.1|ir:.'

off into a deep dreamless sleep, despite the
fact that our hul
drowned 10 nerid smoke

| am happy

sieveral i the valles

o inlested wilh rats and

to leave this gioomy shelter,

o of Bundles of fire-
wood lean arainst the outer walls, intended
I.- r i u'.-_-il|:|.|| yiLitors '|'.|.I.4 P 1cli nce '..I|- itk
tual help among Pamir travelers comioris me
Fire 1s vital here. We understand why (before
the advent of matches) the caravaneer's ¢ fag-
mag—his  Hint
among his most prized possessions

and steel (page 452F—wns
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| hen, 10 the afternoon, we depart from it fog rustom, | immediat tretc b oul i
oAl L CLF LTS LE l i Wy ' ( Phaarileludl
higher. 1 om fn Thi* the nerow trasd 1 hick fel BT L1 =il
S L e e i I i LG0T sitlolor serainst ol grded o prage 4 }, in |
coondnry mothe Aoht to hold o mil Linst the willow frame in < Lioxes, al
Ik 1 The nex TS FUTIR S LNE RIFENIZ miiy Koo I 1 |-'I:
| El A" Pl il Lia *£ila - fi ||| ] Wosl Treasurvcd o | L LR T |
Datane o here we see our first varte A Kirghi Spphes of tea, sugar, and salt Tea = so
.-|l| !.. EdLIT] LAl from ane of the round valuahle '|:5'_. |-_:|_'| F UHPTIES 1L &N |'.
(el tents. Ha wppronches KRoland and Abdul 0. 1 hateialla—rzan smidl embroidered
Wal mol Kisses Cherr b n greeting. sOWC K SYUERT | [ 1T = Lhat the tea
vile and daughter belp me from m VTS SV ung witl 1L =i 1S 20 rame Lhal
il K e msil e re 1h IR L | I
LR ' il and headdr und pull off m | e womien st he fire, pushine aside




stretehed owt i the shugpe of | 4] L : [ Li j '
THRT 1 i ik=ilune. bn v & AaRIAIN | Onlv the eami = PR | '
nieht with the hospitable Kirghiz Tam itied nnd nlool; s magnincent as lords,; L
3 ) " i li e n FERRLH B CRASIITIA 0 i
Ll Energies Focus on Battling Cold B i £ . - riorias “Fh
Wit oo the exo Tl i L L | 1 | | Lrgirind | Adlrenr a1
XL morning. e Wil 1H]1LE maTe LTl | colliars, do nol '-_|| LTRE L word, The I
8 vier. My loe2 grow dmb, and 1 inost saving their strength to fight th '
moavie Lhem cornstant L ruly miy no=e to Keep Baolpra s Limeter (ells us we ave resc s
It from freczing: Roland, too, sutfers Trom i hetght of 12,705 feet. We feel a sense ol
ki | .II g | i frorm il Piirel Il IrvLds R ETE OS] 104 I. 2 LANGINE Of 15 I'l [LE=1] Il'l I 4l
tielie. but b haned irie Espsetcianll il e Rool of the Yo
“oul il trat fee work s oo e [promn With m wel dlrop ol strength, 1 feach the
tseri ] French scientist that he wil i} A Jelga encampment. Collapsing 1 I
eteorolomecal observation o thi | Burst mto tears. | he mistr the Dol
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small beneath his burden, o bov trudges
tawarel Mulk Al with a load of kindling

Three wives share a ool in the vurl ol
Abddil Wakil foppositel, Here wife number
two, Biln Turgan, coonxes the Hames o= ahe
birews tea Sabring chats with Biln {imean-
me Mady™) (hrun, Brsl amnd eldest and there-
fore the leader among Abdul Wakil's mates
The muaster of the howse entertains thie wn-
en by plucking & tune on his dambura

She wraps raw wool proumnd my Toes, one by
aclvises me to leave them hke thaat,

e, gL
even i my boots. [ smile through my tears,
and comfort mvsell with a cup of salted tea
In the morming the thermometer registers
1" F. small fAnkes nre fafling from the sky,
and the encampment’s vaks, with morose
expressions, huddle in their coats

Camels Seem o Tread the Clouds

We bemn to nde through the bleakness
with our 17 camels. Now and then we pass a
cluster of yurts. MNo humans stir, but dogs
throw themselves al our horses, L RE T A
micture engraves itself on o my mind. that of
Ralnnd's horse kicking the muzile of a dog
that s nipping at its tml.

A dhismal dny. Sky and earth merge 1into
He ] il 1o |IJ|"||_’_I.."|' |L"|| H.lirlhr'r l||"Il' l'i|.|'!|".l"|‘-
are undulating on snow or clouds. There is
Ill.ltlllll.!: 1 l'i:l.!l.'ll [hl' e T e ."":'I! Lied, nn -5|:||.':|.-|'r—
anly the white world of a seemingly infinite
plain. Roland 1s taking the needle blows of the
wind on his face. He fumes as he reloads film;
i drop of molsture falls from his mustache
inlo the open back of the cameri, sund tngtant-
v freexes on the shatter. The wind is now
blowing up n storm. reducing visibd ity to less
than 200 vards. The temperature is =22° F
[cicles hang from the camels’ beards

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 Carmels together by twao's, head to tanl and
tail to head, to prevent them from collapsing
an the frozen mround while still overheated
ipage 4460 After two hours in this uprigl
nosition, cialled chapar, the beasts are untied
] allowed (o settle for the night

These double-humped Bactrians are found
in the semidesert regions of China, Mongolia
anrtl Tibet. They are powerful and robust,
averazing more Lthan six feet tall at the humgp,
and their weigrhl can exceed half 8 ton

The two enormous humps, as high as 18
mches. are o camel’s reserve bank. Together
1h-|'_'..' ITHLY hold more than 200 pounds ol Tl
that the animal’s body can draw on when
other fare 8 lndkine The beast can survive
for weeks without food. But as it yses up its
stored provisions, the humps shrnnk, some-
times almost vanishing.

“The camel 15 our most valuable ammal."”
Anal tells us It is worth 8 vaks or 9 horses or
45 sheep™ Not only can it carry a load of
20 sepr—more than 600 pounds—but it also
vields przed wool for Kirghiz fabrics. It s
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Lhores leave littie time for leisure

Cooking the day's bread, Bibi Tolhi

pends all mormong over o ot eocddl
]I.'I'I L NTuld \ AR 2 ikevieles al
ternodons (O medline ice lar swaoti

]'iilrllll_: hier ||||'|-_-_ hair in PEIVIECY €]
hiar wurt, Bibd Tokhto enjove g s

FEEETLAD THILLES H SHAEEY 57is |!:| W ETead-
Ll ST LFRIT | i Enlcal L LT _I...
viedids wool, meal, toueh hide, and tail

Visiting friends of Alulul Wakil's fami

Inke t el biEcuits durne a Moslem
estival relief from dadly roatine The
Eucsls fraveled SO0 mikes (o pay the call—

L trent 1 "':':'. II_I':|!"
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tor greed Abedul Wakt somd Roliand Vhdul Wakil clean=s his rifle whitle Bib
| am not alone for longe. A woman entes Chiiin sews o RAaifd—-a sack. From tim
and embroces me. By Kirghiz protocol. i time she gives an order to Bibn Turgan, who
\hddul Waka first anid loat wife, B ts- aking bread. ol Ae BDipnm, wh
run. She welcomes me warmly, then v washing clolhe hbhianim, fike Hili, means
ot her wartien enter, Adter exchanmng Lhe Iri- ladde.™) Hibt Orun treats the vyounger wivies
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vowellsarmed stone larly fond of Biln Jamal, wife of a son of Ral
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beside the fire and makes mie sit there, Bibi
Hawa, a wife of Rahmun Qul, prepares o
porridge for Zuluikha, o weak one-vear-old
bhaby whose frail Hitle bodv reminds me of a
rag doll (pages 43891

Bibi Jamal alertly senses my concern and
explains that Bibi Hawa i not able to give
milk; since her birth, Zulinkha has bheen fed
only porridees

“Then how did she {eed her other child,
Muosaddegh? He is hundsome and healthy,”

“Mosaddegh i« & boy and had a nurse”

Al three yvears Mosaddegh, adorable and
spoibind, 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
waiter over Il Mo milk. Not even sopar.

“Yak miltk sometimes causes diarrhea that
can kill children,” she sayvs. As for supgar, she
does not know whether it would do any goord
for her baby mrl.

1 suggest that she repliace the water with
milk very gradually, and persuade her at least
to sweeten the porridee

Busy Days and Star-lilled Nights

Dy after duy, 1 note how monolonous are
the tasks of the Kirghiz women. The entire
morming s spent preparing the bread that s
their winter staple. They bake enormous
gquiantities of i, since they must also feed the
cameleers, who are without wives here, and
occupy the third vart of the camp. A woman
i5 expensive among the Kirghiz, and | suspect
thit some cameleers have married poorer
Wakhic In =evern] villiges [ have noticed
them seatter to wvirious homes where the
children hod o certain Kirghiz look.

Following the noon menl, the women melt
down ice for water, or sew, or groom them-
selves. Then they prepare the evening meil
and, after dinner, go right to bed

Despite our shortness of breath, insomnia,
md headaches triom the altitude. we bécome
passtonately  attached to our new lives. We
are delighted with the relationship that has
grown between us, caty dwellers of the West,
and them, tent dwellers of the Pamirs, And

not for a moment do our hosts display any-
thing but kindness and good humor

Abdul Wakil shows an interest in photog-
raphy, and Roland teaches him 1o use the
Polaroid camern. The metearnlogical ohser-
vations also interesi him. Carrving an ane-
mometer, he pccompanies Roland on his four
of five daily walks and takes readings as con-
scientiously s Roland himselt. Often, the oy
northwest wind blows with gusts of 30 miles
or more an hour. No snow (alls during our
stay, but we record no temperature higher
than 25" F. On cold, cloudless nights we never
tire of contemplating the Pamir skies studded
with twinkling sturs

“Italian” Ash Pleases Kirghiz Palutes

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

Lur dayvs pass quickly

“Sabrina jan.” Bibi Jamal asks me one
mormng, “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, aind especially avk, which appears
every lunch. This is a sort of noodle cut from
brend douwgh, usundly botled with bits of meat
and onon, It 1= never cooked enough for our
tste, und lingers like paste in our mouths.

| decide to introduce our friends to ash,
Itallan stvle. | spread out my camp stove and
kitchen utensils. All the men wateh me with
interest, helping me at tmes 1o peel ontons
and garlic—{rozen, of course, but still pun-
gent, In hall an hour my “spaghetti™ with
tomato sauce ix ready, Abdul ‘Wakil and
Akbar ent with us. Unable to feed all the
others who look on, we adopt their own cus-
tom. sharing the meal with the chiefs and
distributing an occasional morsel here and
there The Kirghiz eat with gusto, Abdul

Sorrow shines from a mother's eves. Bibi Jamal recently lost ber 3-month-
old davehter, the only child of five vears of marriage. Wed to one of chiel
Rihman CQul's sons, she is his only mate. But a home without childeen s poor
trtleedd, and her husband may soon take another wife o that he may have s san.






Dinys of hardship still ahead, the Michands stort home with the secand winter caravaor
Froomy Mulk Al Inospring these high pastures will be green, and the herds will agnin produce

Wakal asks, "Where can 1 buy such a meal?

While on the trail, the carnvaneers eat only
twice & day—morning and evening—in order
notl to interrapt the slow walk of the camele
At the winter camp, the Kirghir are forever
busy preparing their favorite dish, gurut,

Curut 15 a hard, cried yogurt slowly mixed
with water into a paste. Heated, with bits of
read and fat added, it recembles o fondue
(page 453) In this season qurut is the only
dish having o omilk base, since the animals
produce very little milk in winter. Thus we
feel deeply honored when our hosts offer us a
full bow!l of milk every dav

The tosk of milking the vaks falls (o the
woman, This “piece of prehistory,” as Roland

<61

calls the }'iﬁi Flwavs seems o be oo bod
mood. But its step is sure, it does not fear the
miuntam torrents, and with great endurance
it can carry 150 pounds—na fourth the load of
a camel—uacross 15000-foot passes. Tts drey
dung provides the most common fuel—and
one of the best—on the high plateaus of cen-
trial Asi Its hair can be braided into strong
rope, and its hide furnishes tough leather.

Warm Gilts Help Fight the Chill

In two days the second and last caravan
of the winter will take 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
waomen mend food sack= [or the journes

Each one silently thinks aboutl the trials
ahend. The wamen prepare bread th greal
gquantity for the trp. It will sustiin the carn
vivheers for more thun @ month,

Attentive host thoat he is, Abdul Wakil has
noticed the shortcomings of our cold-weather
clathing. He instructs Bibl Orun to make each
of us a fomag, the Kirghiz fur hepdgear, and
pavpag—ihick felt stockings. Then he collécts
il the spare e comp. [ find myseli
eauipped with & pair belonging to Akbar,
Holand' receives a benutiful pair made by
bozaks in Sinkiang

In the atmosphere of an Orlental bazanr,

pOEs It

enoagh milk to =upply the Kirghtz But when snow and cold retorn, e maen will gird once

more Tor their sruching treks, a test of will and sreteth worthy of the cons of Genghis Khan

the caravan 1= loaded wiath [elt rugs and goqat-
skins of sheep fat o be bartered for Wakhi
wheat, and we bid. the women farewell.

| kiss them affectionately on both cheeks
They return my Kisses Kirghis style, on the
lips: Bibi Orun will not let us leave until we
have swallowed the last drop from a howl of
warm sweetened milk she has prepared
M she tells
ys. Bibi Orun helps me mount and léads m
horse to the edge of caump, and hands me

e Teins

“r fe very rood neainst the coled

“Nav God be with you,” she says

Wi are more mowved than we want 1o be
But alrendy the caravan hends out, and we
are deliviered 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_I1's
all repeated the next day. Can vou imagine,
there were 40 ambulance calls at Christmaps
st to pump out stomachs!™

Easter means another two davs of jovous
overcatimg—not to mention one’s name day

U take cars,” savE an engineer. YA curis
such a luxury that it tremted as the most
important part of the family, S0 on Sunday o
miun can think only of washing and palishing
the thing—he'll drive 5300 vards from home Lo
the Vistula River and wosh awav, while his
wife and kids get mad and muadder: In the
end be'll be so tired, or 1t be so late, that they
drive strateht home"

The lndy editor: “That's a typical Polish
exapeeration: More fikely, when they finally
pel off on therr excursion, the man drives so
{ast and mexpertly that he has an accident.”

The engineer; "Now Yo Are ['_:i.'!_,t_r,_gerulum'
| haven't driven much, liut 1 can safely o 90
miles an hour, .. "

ND YET some things the Arst-time visitor
1= likely to hear and And surprising are
not exageernlions at all

For instance, | had alwavs thought of
Poland as being in eastern Europe. Not so,
sy the Poles. We are the heart of the Conti-
nent. Reallv? Diraw a line on a globe from
epstermmost  Europe, m the central Urals,
iy Lisban 1o the extreme west; and another
line from the northernmost point in Norway
to southernmest Gereece. Those lme< intersect
nenr Wardaw,

Ur consider Polond’s seenic variety. True.
Y0 percent ol 1t stretches monotonously flat
or modestly hilly, But in the north sparkle
hundreds of lakes in Mazury and hundreds
of miles of surf and spnedy beaches on the
Haltic Sea. Mountains rise in the south, in the
High Fatra, a= jagged and spectacular a5 the
Alps (page 498). A troly untouched forest of
the pladn stretches in the northeast, in Hia-
towieza Nationnl Park

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

In another greening enclave, next to the
rid-foot-high Palace of Culture and Science,
thousands crowd the pnnual outdoor book
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ITLENS JUOGGERNAUT stormed into Poland
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end, Russians and Poles had jodned lorces against
Hitler; the Nazis had killed an estimated 6,000,000
Poles—half of them Jews; mdustry and agricul-
ture lav dievistated, and 2,000,000 Poles hadd been

deported to Germany for
forced labor

Modern  Poland, its
present  borders  estab-
lished by the Allied Pow-
€15, OCTuEes  Approx-
mately the same lérritory
it did at its birth more than a millenmum . ago.

AREA: | FO664 srjuare. mdes. POPULATTON: 15,000, D0,
CAPITAL: Warsaw, populatien 1300000 GOVERN-
MENT: Actual power inthe Polish People’s Republic
resides with the Politburo of (he Pulish United Workers”™
(Cammurdatl Party, the eléctod 4605001 Seim holds
begislative authority ECoNOMY: UDominated by in-
dusiry—stee), oal and copper minmg RELHGIONT Pre-
domittiantly Homan Catholie, cuMnEsCY: One oty
FIO grosevy equals & cemts UL S5 at the official rate, anl
hall that much at the tourist raile






VEIL OF TEARS identifies the happy

. 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: 37 publishers, from the Defense Ministry
to the Sodial Committes Auainst Alcoholizm,
are selling at 90 kicsks. Indefatizgable authors
are nutographing.

By now [ have an inkling of what's in the
pack of evervones mind, something that
miakes this a vers special spring Poles call
it simply “the changes,” meaning dramatic
chimges in the leadership and policies of the
MEPR, the Polish United Workers” Party—
that 15 the Communist Party; and because
Poland & a Communist country, the signifi-
cance of these changes cannot be exagyerated,

“¥ou have come al an interesting time," 7
softior bitreancrol assures me a5 we browse
stche by stdde. " This s the most bopeful moment
in Polish history since World Wor 117

HAT EXACUTLY had happened? One

ol those indefatigable puthors takes me

to dinner. He savs it's a long story, hut
he'll try to make it hrief.

“We had a party leader named Gomutka;
he was extremely well liked But over the
yenrs he became less and less populiar. Why
wiis this sorf He asked people to work huarder,
but thev found their standard of living not
rising, but going down. They felt frustrated
anil helpiless

“Now switch to December 12, 1970 The
government announces new pnces: Lower for
ruzor blades, TV sets, refrigerators—fine, but
higher for food! Meat up 17 percent, lard 33
percent! Incredible, rusing food prices just
before Christmus! [t's the last straw. Ship-
vard workers in Gdansk gy on strike. They
march on provincial party headquarters, usk-
injg to be heard. The demonstration turns into
a riot, party headguarters burns, there's
bloodshed. More strikes, in Gdvnia and in
Szizecin, more blood.

“Gomutka and some others in the Polithuro
want to call out more troops; but still others
sy no, dogens are dead already, we don't
wint to kill thousands. The modernte faction
previidls and makes one of their number the
new  leader—FEdward Gierek, an ex-miner,
the purty chiel from our most prosperons
region, Silesine Gierek calls off the troops
He meots with the workers; he promises im-
provements for evervbody, Since then, every

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

And a new political shyvle. Gomulka was
femiole, Gierek is evervwhere. Dav after dav 1
seehim in news photos, with vouth activists,
with hard hats, with lady machimists

“"He knows what Poland needs 1o pick up
steam,” a Western diplomat tells me. “Look
at agriculture. Eightyithree percent is in
private hand=—12 dcres is average, 12045 the
limit, Hut firmiers hod to deliver fixed gquotns
of pigs or steers, milk or grimn. Gierek prom-
isedl to end the quotas. Overnight, the outlook
for Polish farmers became a lot brighter”

Thiz much was certain; Never hefore in
Communist state had a wave of populsr, non-
revidutionary demonsteations led to such
change in the whole tone of political life so
fast as here in Poland. What it wouald lend to
in the long run was, alas, far from certiain

Polatd has o 770-mile border with the
USSR imug, page 469, Would the Russinns
send tanks. as thev did to Czechostovakin
alter the Czech leadership changed course?

“That was In people's minds, and in the
minids of our politicians ton," a Polish journal-
ist recalls “The new leadership convinced
Moscow they were still loval Communists.”
a0 iar, the Soviets were providine credit, and
feed grain to help Poland produce more meat,
<0 that Gierek could keep his promises.

But would he? “Thuat's what people asked
Crierek in all those meetings. ‘How do we keap
things from turning souragain # He told them,
It’s up to you: vou must keep pressing to con-
tral the leadership from below.” Sounds great,
bt how o do it, that's the bir question.”

That week there is another of those blithely
skeptical Polish political jokes: What's the
real difference between Gomutha and Gierek?
There isn't any—but Grevek doesn't yet know
that we are awaere of this,

I drive south for the most vigorous fun-
makingin Poland, the Juwenalia in venerable
Rrakaw, & 2'-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. Chrchards in white bloom,
grect meadows with binck-nnd-white cows,

(Continted on page 475)

Rixen from World War 11 devastation, Warsaw stands a5 a monument to Polish pride
antl determination. Germany's troogis punished an insurrection by methodically level-
i almiost the entive city. Modern stryctures replace the old in most areas, but Okl
Town, m the foreground, has boen restored to its i7thcentury Barogue elegince.
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Brown fields and an occnsional tractor, but
maost of the plowing is horse-powered and the
sowing 1= by hand, mostly by women

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

My car gets short shrift, it's only a Polski
Fiat, made near Warsaw, but, oh, it has
power-assisted disk brakes on all four wheels.
| need them. There's no speed limit outside
the towns, and I cannot help getting into the
swing of the Polish highways: speed up, then
slow down fast—there’s a child, or a rubber-
wheeled horse wagon full of coal or manure
Hitting 4 chicken 13 no crime. savs my inter-
preter, but hitting a goose can cost you money
I azsure him of my nonageressive attitude
toward evervthing Polish, including geese

After four hours we're in the heart of
Krakow, in the Main Market surrounding the
l6th-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 Juwenalia
pme the students own the town (pages 482-3),

Whastles! Horns! Bells! Youths hop in a
circle and sing, ¥ The dean 15 our best friend!”
to the tune of “Battle Hymn of the Republic ™
Then, instead of the dean, it's Mao. Then
Nixon. Finallv, "Whadsstaw was our best
fnend!™ Who? Whadvstaw Gomudki

Decorum reigns briefly in & sports hall for
the selection of the girl student who is nagmil-
iza—the sweetest. All the candidates look lus-
cious, but | am informed that what counted
most heavily in the preliminaries was ready
wil. Reallyy

“You see Ela therer She was gven two min-
utes to do n striptease, She =zaid, “Oh, that
means o present mysell niked Very well, |
shill bare myself, I shall bure my soul' She
Just tatked and talked. . "

sor D Mivczvstaw Rlimaszewski, is a
peagrapher. He also is o vice president
of the Council of State#, this ranking as a
vice president of Poland. [ met him at the
umiversity's Geographical Institute, where

'I’HE RECTOR of the university, Profes-

National Geographic, April 1972

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

“They difter from the vouth in Amerncon,
arul even in Western Europe, because of our
historical and geographical position, which
has brousht us so many rounds of invaston
antd deéstruction, Sa often we have had to start
anew, to rebuild and rebuild again, which is
a Lagk of the vouth, Now Poland is changing
its economic structurce, from being primarly
agricultural to being primarily  industrinl
Already 52 percont of our population is urhan.
This change stimulates the voung, They want
o be in the forefront of it.”

Rector Klimaszsewski also presides over the
Polonia Society, created to keep in touch with
people of Polish arigin abroad *There are at
least six million in the United States, perhaps
ten million,” he save “We zend them books
and urge them to visit Poland Many are
voung and speak no Polish ot all. But we are
particularly interested in them because we
know thiat there are people mothe United
States who do not speak well af Poland, whao
think of us as a nation without history, with
out culture. That is why we ire so glad when
such woung Americans come for special
courses here in hrakow. We want them to be
lovial to the United Stotes, but wi also want
them to be proud of their Polish origine™

And what a history! It spenks to the visi-
tar on Rrakow's Wawel Hill, from the roval
tombs in the Wawel's Gothic cathedral, from
its lofty Renaissance palace, OFf a kingdom
that arcose a millennium ago, that trivmphed
over the Tatars and the Teutonic Knights,
until by 1492, after Poland had for o century
been unmited with Lithuanin, the Jagmelonian
dynasty held sway from the Baltic to the
Hlack Sea, over Prussia and the Ukraine, and
eastward to within 100 miles of Moscow

Then, torn by Turks and Cossacks andd
swedes, Poland weakened and shrank. By
the end of the 15th century it was carved up
by Russia, Prussin, and Austria. Poland re-
emerged only at the end of World 'War 1
(maps, piges 468-9) But in those 120 vears of
bondage, what fiery uprisings, what heroes!

Down in the market | see an engraved
granite slub where Tadeusz Kosciuszko mus-
tered the inkurgents of 1794, He had fought
in the American Revolution, he helped fortify
West Point. George Washington asked that he
be mode a genernl. Congress voted him tracts
of land. Could his gallant Poles—half of them
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armed only with scythes fnshioned into pikes
—prevail in their own countrs?

They nearly did, liberating much of the
country. Then they were overwhelmed, and
kodcivszko, severely wounded, was captured
by the Russians. He died an exile in Switzer-
land, asking in a will that his American
mvestments be hoguidated 16 buy  Negro
stoves and set them free. He remains Poland's
must reversd patriot to this day

More uprisinzs, more repressions, through
the 1%h century. Hoping to gam support
for their homeland's Hberation, Polish exiles
formed legions and fought for Napoleon in
Spain and Santo Domingo, for Garibaldi in
[tuly. “Polond is not lost forever.” they sung,
“while our lives remain. . " The song would
hecome the Polish national anthem

Aain in World War 11, Poles fouzght the
(Grermans, not anly at home hut also gt Narvik
in Norway, al Tobruk in North Africa, in
Russia, France, and Itndy. On the critical das
of the Battle of Britain, 26 out of 56 Luftwatfe
planes shot down were credited to Poles
Nving with the RAF. One of the saddest sonps
I heard in Poland recalls the Polish infantry-
men who died in the takineg of Monte Cassino,

miss the last of the May chamber-music

voncerts in the palace there. Highway E-22
rallz through lush country, through Tarndw,
noted for a fertilizer plant and thundering
folk dancers. The car radio reports the Pence
Race, and my interpreter s annoved. A Bel-
gian won vesterday's lap; today it's i German.
What's going on? Are these umpires blind?

After Reeszow—a provincial capital full
of machine shops; office buildings, and mini-
skirts—1 nearly run afoul of a meandering
truck full of cardboard and rags. “The truck
goes from village to village to buay this stufl,”
savs the interpreter. "We need it to make
patper, we don't have enough wood ™ 1 neerd
the chamber music: it helps me to unwing.

Next morning the paloce nt Lancut swiarms
with sight-seemng groups from factores and
schools, Scouts, kids with guitars, handi-
capped kids with crutches Brisk ladies point
out cannon and stag heads, dark portraits
andd Hlded Lowis XV furniture, the trappings
of the Polish aristocracy, Eancut woas-one of
their showplaces, built by a Lubomirski,
whose grandson marrled one of the Czar-
torvekis, who leit it to » Potocki, whose

| DRIVE EAST to Luhcut—inst, 30 as not to
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grandson martied one of the Radziwills, .

Last vear 300,000 visitors came, savs the
curator. It is wood for the children o lenrn
the vocabulury of art. It is good for evervone
to see the richness of the life of the magnates,
who were ane of the main forces in our his-
tory. Eancut is evidence of the highest level
of Evyropean culture.”

I find mysell much taken with the Princess
Izabelln Elzhieta z Crartoryskich Lubomir-
ska, an 1sth-century magnate, Mot anly be-
citise she owned 14 towns and 365 villages,
and river ports, (actories, and breweries—
plus palaces in Lwdw, Warsaw, and Vienna,
and o wing of the Palais Roval in Pans. She
knew Voltaire and Mane Antoinette, Gocthe
and Jefferson. “She was not tall” wrote a
contemporary, “but full of charm,™ A grew
lady of the Enlighténment.

“A grest scandolmonger too” adds the
curgtor. “Tt & dificult to be proud of every
one of these magnates. Many did ahsolutely
nothing for the people.”

The last aristocratic owner of Lancul,
Alfred Potocki, depurted for Austria as the
Soviet Army closed in townrd the end of World
War 1L, and took the most valuable art with
him. The Germans gave him a specinl train
because he had been friendly But he wis an
exception, savs the curator; most Polish ans-
tecrats fought in the resistance

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

In Lancut’s main square a sign proclaims
“Soclnllsm iz charting the course for world
development.” Four dozen stores reflect what
can be found in any Polish town of 10,000,
Three dozen of the shops—food, clothes, yard
coods,  hardware, appliances—belong (o
MHID, o state-owned trading enterprise, or
PSS, 4 nationwide cooperative. A custom shoe
store belones to an invalids’ cosperative,

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

I ask a saleslady in the MHI? food shop if
she has better lettuce than the private com-
petition. She sayvs no, it's the sime.

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

(Contined on page 434)
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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 too. After
Hitler's defeat, moreover, Stalin took over
i greal slice of what until World War 11 had
been castern Poland, including the cities of
Wilno and Lwow.

The Poles regained slices of prewar eastern
Crermany, Poland thus shifted about 130
miles to the west, so that the present borders
roughly outhine the srea of the first Polish
kingdom of a thousand years ago (nyaps, pages
468 and 4691 Bul the memory of lost home-
lands still tugs on Polish heartstrings. One
night, in private, | heard people sing songs of
Lwow. They hud smiles on their fnces, but in
their eves were tears. Yot even they did not
guestion the Soviet allinnee. "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
Teutonmic Knights (pages 486-71 On Vistula
Hay, within the walle of the fortified cathe-
drial of Frombork, 1 new museum makes
reardy for 1973: the 300th birthday of Mikolaj
Ropernik, or Nicolous Copernicus, the Pole
who revolutiomzed astronomy

He studied at Krakdw, Bologna, and Rome,
and became i physician, theologian, and eom-
muander ngninst the Teutonic Order. The
last half of his life he spent in Frombork, nd-
mintstering ithe cathedoml, observinge the skies,
and writing a six-part work, ¢ revolution-
bt civboum coelestiim It established that the
earth is not the center of the universe but
revalves, along with the other planets, arownd
the sun. It built the foundation for man's
flight into space.

(M7 the port and shipbuwilding center of
Colansk, guns boom and missile boats speed
bv—the Polish Navy on maneuvers where
Molish men-of-wir plied in the Middle Ages
The Tewtome Knights took Gailansk in 1508
and called it Danzyg, but by 1466 Polish
kings were sovereign here ance more. Their
portraits mark the ducats struck in the vity's
golden age, when Poland included the Ukraine
and was the granary of Edrope and Gdansk
its trading port, rich in Renaissance and
Haroque architecture

E N ROUTE NORTH w the Baltie, 1 savor

National Geographic, April 1972

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

World War 1L Today they stand splendidly

restored. Impressive, ton, lor sheer size, is 3
cooperative apartment project (pages 476-7)
where the 12,000th family has just moved in

A 2.500-fopt-long block is nearly finizhed.
I see plots of grass with signs: Teddy Bears
Bisons. “These are groups of children,” 1 am
told, “each asstgned to care for aplot, to teach
wocial responsbility. If the buildings are well
kept, and evervhody makes his payments on
time for a year, the pavments drop. If not,
they go up.”™

Beautiful Baltic heaches beckon Sopot
[page 477) Hel beba, where wind and sea
constantly add sund to wild dunes up to 150
feet high, protected in a nationul park lest
150,000 annual visitors stomp them down
Une must sfay on staked paths

May 1 now pass along a few hints on
Polish pronunciation?

For “ck” a< in Branicki or Potocki, sav
“tsk," ns in—ahtm—Trafski That's right,
Potofski. When it comes to all thase *c2’s.” be
fearless. The city and province of Byidgosece
15 simply Bygosh-t6h. And when coming to
the great Baltic port of Szczecin, as | am now,
take vour time and bry to sav: Sk-faf-e-fain.

(OR? Please say fak, menning "ves™ Or do-
frze, pronounced dobslie—"good,” or “("

Szerecin, near the mouth of the Odra River,
hums with the goings and coming= of freight-
¢ers of many flags, Mainly it's Polish coal
gomng o Denmark, France, ltaly, iron ore
coming from the USSR, Sweden, Brogdl
Also praon. At a 50,000-ton storage tower, the
Ahowmiles from Leningrad discharges wheat

Srcdecin's shipyvards buld freighters and
trawlers for Brtuin, India, Kuwait. “'They puay
cash,” 1 am tald, *in hard currencies " That's
what Polund wants to import maost of all

Un the docks. among black-headed eulls
and heavy hoists, 1 see soldiers with suh-
machine guns, They watch, lest a Pole with-
oult o passport jump onto a foreign chip |
follow wore barges south alobg the Odren,
which forms the border with the German
Democratic Republic. Germans call it the
Onler. Near Ugnica T stop and sit on the grass,
to enjov o restful s¢ene the nver, gentle
green hills, great-crowned trees, odistant cow,

by, ofr, hitre's a soldier with a submuchine
gun, He politely asks for my documents I
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mayv stay and finish my picnic. The amiable
soldier Keeps standing by,

Strange that this border should be so
closely -guardedl. Who'd want to sneak out
into East Germany? It's not that, T learn; the
danger is Western agenis sneaking in.

The soldier says he's 20 und wis born here.
His parents came from central Poland, after
the Gsermans who esed 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 Frombotrk., Gdansk, and Szczecin,

(Germuns coming to visit their former farms
used to gay that one day thev'd be back for
goord. But they haven't saud that lately. The
Bonn Government has recognized Poland's
western frontier, in a treaty sgned in De-
cember 19700 This: makes Poles breathe
little easier—it’s dnother reason why this 15
such o hopeful spring

cliw, and Opole to Kozle, the inland port

connected by a canal with Gliwice, in the
Upper Silesian Industrial District, Inagine 13
townships bunched much like Los Angeles,
Downtown s katowice, with brand-new
locks of glass and concrete and a huge park.

The district boasts Poland’s highest stan-
durd of living; here hard hats are king,
especially. mimers. On festive occasions they
wear black unmiforms with gold embrowdery,
medals, and feathered hate I 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, ninth in cop-
per and steel, fifth in coal. A quarter of all
this comes from right here, and 1 find @t
depressing to be hardly ever out of sight of
mine lowers, slag heaps, blast furnaces, and
smokestucks producing smog (pages 484-5)

It = o relief 1o come upon extensive woods,
carefully maintaned to help punfy the
atmoasphere, [ walk in this forest and breathe
deeply. It just stopped raining, and the air s
clear and invigorating.

Back in Katowice 1 had brushed my hand
against o wall and found it streaked with
brown-black grime Now in the forest | take
a-shiny leuf, still pearly with water, and look
at it closely, 1 see black specks on it T brush
the leaf angninst v notebook: It's the same
rown-black grime.

And I wonder. How moany attractive things

I FOLLOW the Oolra through Stubice, Wro-

in Poland might, on closer inspection, tarn
ot to be flowed? It's a nageinge feeling 've
had all along—under the surface;, what's the
reality ? And o I've acked all kinds of people,
What's it ke to live here?

"Terrible,” sayvs a pretty blonde n hrakow
*“Wonderful” save a pretty brunette. Both
are from upstate New York, studyving at the
UTUVErsity.

Says the blonde: “Every month vou've gol
to stand in line six hours, 1o buy vour meal
tickets!™™ The hrunette! “l never wall more
than tén minutes. You've gol to know when
o g0, or vou send a 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, guvs snenk
in all the time .. 1T 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 enr. He save the couniry 5 in p mess,
"Look at these glum faces of the people wait-
ing for a bus. No wonder, they don't have anv
incentive! But they won't tell you the truath
beciause you o around with a government
interpreter.”

Sometimes, though, | go alone. 1 speak
German, and so do many Pales over 40—it's
a legacy of the occupation, or of forced labor
in Germany, What T hear and see leaves me
leery of simple answers

In o village I meet a couple nbout to visit
their daughter in the factory town of Polk-
owice, and T give them a it The daughter
teaches school, her hushand 15 an electrician
in a copper mine. Eighteen months ago they
put down money for & cooperative apartment
in a five-story bhuilding.

Futher notices a shakv railing in the stuir-
wiry, n badlv fitting door. "ThisTl have to be
fixed,” he says. Mother 15 wide-eved. Electric
refrigerator, =as hot-water heater, and a
bath! Her own home is o big comfortable
farmhouse, but to her these tiny rooms are
pure luxury—veneceréd furniture, Persian-
style carpets!

For all' thas, the voung husband works
extra hard. He gets o month's vacation, in i
resort helonging (o the mine; the rest of the
veiir he takes only two Sundayvs off each
minith. He seems [ull of incentive to me.

Another fine interpreter-less dav | bear a

(Continned on page 490)






WMARCH OF FAITH: Fach Augusi more Lhan
mitllion peole faurney to Czestochowa 1
honor the Yirgin of Jasng Ceaora Monastery
Fhis group of some 8,000 pilgrine walked 130
miles from Warsaw. Tenaciously Catholic since
W66, Poles for 300 gears have hailed the

Blessed YViremn as T CQlueen of Polaned
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rotund, middle-aged Pole speak his mind on
the beach at Sopaot. [ say it's beautiful here.
the sand, the sun .

“Yes, but life 15 not begutiful for Poles. One
works hard all day and has nothing There
lsnt even envugh sausage .. ." (He reaches
into a bag, brings ot A sausage sandwich,
and emts. He bas six more sandwiches. )

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

I point to new apartments facing the sea
amdd say it must be nice o have such a view

“Nie, evervbody's too tHred to look out
What can vou expect from a system like this#”

Others told me the problem is not the sys-
tem, it's ‘cortain attitodes

An engineer said in Gedansk: *In our fac-
tory: a man had five children and very little
money, I was on the Workers' Council and we
had funds to help peaple, =o the council gaye
him some money. One morning 1 thought 1'd
walch this fellow. He came tn 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 to the factory store and stole
some sheets of dHn

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

A retired manarer of 4 state enlerprice an-
swered me simply. "What's wrong in 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 Wnrsaw 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 zhotys
she gets for 2130, or take the waters in a
Polish spafor $3.25 aday, including bed, food,
and medical services. She can buv a Polski
Fiat—Ilike my zippy four-door sedan—7For
as little as 1,330,

But for Poles that car would cost roughly

National Geographic, April 1972

six years' wages for an unskilled worker; or
four vears” for o miner or pobiceman. Or two
years salary for o director.

CUm the other hand, workers gel bonuses,
and contributions toward buving apartments.
Higher ¢ducation is free for those who quali-
fv. Vacations are extremely cheap,

I told a Pole what 1 spent to have a tooth
nxed, and be was astounded—that in a civi-
lzed country like America dental work 13n't
free. American hospital bills sound ns far-
fetched 1o Poles as the idea of six years' sul-
ary for o car sounds to us

But the harsh fact is thit an hour's pay of
the average Polish Mctory worker buvs only
hall a pound of meat. Amnd =0 in most ity
families both hushands anid wives hald jobs.
Nearly evervbody looks for wavs to save
money ahd to earn extrn income—just to
muke ends meet, or to save for something, for
a washing machine or o hi-fi

Women, by the way, are commaonly found
in the full range of oceupatinns—street sweep-
ers, crane oporalors, doctiors, adkministrators,
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 up o one of those pretty
girls in white jacket and black mini-skirt, n
tanned, blue-eved blonde with lots of eve
shadow. A silvery Polish ecagle flashed from
her cap. | asked her, Is it true?

“It’s not in the regulntions.” she said. “Rieg-
ulations eall only for a salute. But it's very
nice, don't vou think #"

Later that day | noticed a news photo;
Comrade Gierek, First Secretary of the Party's
Central Committee, kissing the hand of a
lady worker in & helicopter plant near Lubilin,

T IS THE MORNING of the Thursday
aiter Trinity Sunday, the Feast of Corpus
Christi, a holiday 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 | realize how powerfully the
Church speaks to Pales One Sunday in Sa-
nok, among a copgrégntion overflowing onto



Springtime of Hope in Poland

the church steps; I heard the amplibed voice
of the priest ming 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 onher; the love of
all the mothers in the world 15 as nothing to the
love of Mary forusall. . .." A tall man next to
me swallowed hard, a voung woman with a
biby carriage fumbled for a handhkerchief.

The prest’s terminology is significant too:
Mast Sainted Lady Mary, Queen of Poland. It
has been that woy since the 1650's, when with
the help of a miraculous fcon the monastery
at Crestochowa was the only Polish strong-
hold to withstand the Protestint Swedes
Ewvery vear the Virgin of Cegstochowa is Lhe
focus of n vast pilerimage-(pages 492-3).

In thousands of Polish churches, banners
miix the letter M for Mary with Polich eagles
—a reminder of all those vears of foreign op-
pression when the Church provided the sole
public outlet for nationalist emotion, when 1n
a way the Church was Poland.

And here's a joke of Gomutka days: The
congregation kneels, but one man remains
standing. Whispers: Why den’t vou kneelf
Because ['m an atherst. Then wiry are You in
clisrckl Beeause 'm against the governmend.

Now tens of thousands crowd before St
Anne's in Warsaw as the silver-haired car-
dinal speaks with quiet passion, his gold-and-
ivory saff in his left hand, his golden ning
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!™

| saw a tiny makeshift charch trving to
serve thousands—with 16 masses each Sun-
dav. “It is to cry,” said a parichioner. The
problem isn't money; to build a proper
church requires a construction permit, ancd
a permit for materials. Would Gierek grant
enough to rfeconcile crusty old Cardinad
Wi=zynski?

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

Exhibititig or just shopping here are busi-
pessmen from Dasseldorf and Mian, engi-
neers from Irkutsk and the People’s Republic
of China. Edwiard Gierek is touring the major

U7

exhibits. In the U. 5. pavilion the American
Ambassador waits. This will be his frst
chance to tlk with the man who for six
months hias been the leader of Poland.

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

Prime Minister Plotr Jaroszewicz stresses
that Poland would like more licenses for
American industrial processes, sayving; “We
hope. , .." (derek breaks in; “In Poland we
say hope = only hall the matter. We hold
talks and talks, but apparently some tars
cannol hear. ..

No doubt about it, this stocky man with
the gray crew cut 1s touh, Two months after
this encounter, the U. S, Government at last
grants a lcense the Poles want badly: an oil-
cracking process for their refinery a1 Plock,
which converts crude oil from the USSR

stop at the state museum of (swigcim-
Brzezinka, the place the world knows as
Auschwitz, By 9 a.m., 18 buses are in the
parking lot. The exhibits are detailed and
heartrending, & monument o cold-bloeded
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 Giewont in LZako-
pane, in the Tatra Mountains, vacationists
from Warsaw are dancmp Visiting Amen-
cans are dancing, too. Watching them, 1 feel
that America cian be everlastingly proud to
have helped put an end to Auschwitz,
Diriving through foothills of the jagped
Tatras, 1 notice new brick houses with stone
founduations and wooden gables. This used to
he the poorest part of Poland, whence many
emigrated to America A mountidneer in a
battered black felt hat tells me at Bukowina
Tatrzufiska: “Nearly evervbody here has
relatives in America. If they send an invita-
tion, and if you can gel an American visa, the
government mav let yvou go for a visit. My
neighbor just cume back after a vear and a
half in Chicago. He warked as a huicher, two
shifts u dayv. His vounp wife stuyved behind,
she wns very sad. Now she 1= so happy! They
bought land, thev're butlding a house, they
have a car. You should see her new clothes!
In Poland vou could work all vour hie and
never have all that . "

U'."i MY LAST SWING through Poland 1
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School 45 out, and 1 pick up a teen-age
couple with rucksacks. The official hitch-
hiking <eason has begun

Anvone over 17 can buv a green hitch-
hiking booklet, it provides accident insur-
ance, amdd contmns sheeis of coupons. The
hitehhtker holds up his booklet and, after
he is picked up, he gives the driver a coupon
for every 25 kilometers; drivers turnm in thege
coupons tor a lottery, first prize i a Polski
Fiat. Should a hitchhiker misbehave—well,
there's his number on the coupon

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

Fle also told me why young people wesr
the number of their school on their sleeves:
“So thev'll be easy to identify, If they behave
improperty, we send special postcards to their
parents. It works very well”

Such devices, plus 380,000 auxilinry polive,
may explain why 1 conld see people walkime
in the parks even after midnight

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

But what a pitv about the beautiful trees
lining the roads. They'll have to go, a traffic
cnineer teils me, because trees are stronger
than cars und the number of crashes is ap-
padling. A bus has just hit a tree, trving to
avoid a driver who didn’t stick to his side of
the rowd; 71 children are hurt,

The annual death rate from motor aseci-
dents has reached 13 per 10,000 vehicles
That's almost three times as many as in the
L. 8., and so, in & way, it seems fortunate that
Polund has ondy ane vehicle (or every 12 in-
habitants. (In the U.S. it"s three for every
five) But Gierek promises “universal molor-
ization,” through a cheap small car. Roads
must be widened, or at least made safe from
trees. When a diver sets out on a. journey,
ane telle him “Szerokief drogi,” meaning ]
wizh von n wide road "

thoughts. Will the Pohsh harvest be
sufficientr Can Gierek stay the course?

One of his aldes tells me: “Before, the
leadership thought of doctrine. Giorek thinks
alomg pragmatic lines; he is a pragmatic
patriot O course there are thousands of
people—especially in small plices, small
Kings—who are not happy about the changes
But millione support Gierek, especially the
vouth. This makes him very strong”

In the primeval Torest of Binlowieza Na-
tional Park. on the northeastern border with
the USSR, | lose myself among the giants
Oak< and Jindens up to 130 feet. A 156-fonl
spruce. It's a green and awesome day.

I #et 1o the lodpe so Inte that again 've
missedd Poland's favorite TV progrom. “Bo-
minza” It runs on Sunday afternoons, with
a spoken Polish translation. But 'm in time
for the daily “Goodnight 1o Children,” at
7:20L I's o cartoon about a bov who helps
birds. He has n magic pencil—whatever he
draws begins to exist A col attacks some
birds" nests, =0 he draws a fire engime aml
hivses the ot pway. Then he draws bird-
houses with  refrigerators and bathrooms,
with all the marks of o high standard of living.

The birds in their beautiful homes sing in
gragtitudde. The boy drows himself a piano
and pluys a cheerlul accompaniment. T wish
I bl such o pencil, so 1 could draw for Poles
the things they wiint, and protect them {from
all the marnuding cats of the world

Next morning [ see the famous European
bison, once nearly extinet but now bred
back to a herd of 230, From a stockade wall,
the veterinarian who looks after them poinls
to o charming bison bull calf, 15 davs old His
parents are Poleszuk and Polorna. Would 1
care to name Lhe baby? The name, ke that of
all purebred hison m Bindowieza, must stan
with the letters PO

I think and think amnd sav—Pontuk!

The veterinarian asks whit t means |
sav 1t =ounds Polish to me, and strong. Mav
ne grow up to be a brave Polish ason

And | think of all the charming Poles |
met. Un thewr journey toward a better hife,
1 wish them all a wide road. ]

A?'HJTHER LONG DRIVE induces long

Stalwarts of the national economy, independent farmers like wheat grower
hazimerz Steinborn share. their city coosins’ chautiously hopeful view of the
future. Recognizing the importance of privately owned farms—whisch come-
prize &3 percent of Poland's croplands—the government has now extended to
them many of the incentives formerly grunted only W state-swned cooperatives
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and a sign around his neck that said “Meery

Chrstmas, Pautti™ He had the softest cont |
have ever touched.

“We rescuet] him from # covote near the
wister tank,” Anne <aid, *We couldn't find his
mother, <0 we tried to get o group of burros to
accept him, They wouldn't, so we brought
him home and gave him g nome,”

That night, as 1 led Sweet Pea to my winter
carters i 4 eabin ay the fanger station, |
realized whot n rare and rewarding com-
panion 1 had acguired. The monument’s rules
prohibit pets for residents, but Sweel Pen
officially became a research antmal, and he
proved invaluable for the msights he gave
mi mto burro behovior

Sweel Pea joined me when 1 was about
halfway through an 183-month study of the
wild burros of Death Vallev's Panamint
Range (map, below). Desplte increasing public
attention to the fate of these antmals, I discoy-
ered that relatively Little was known about
their behavior and place in the hfe svstem.

Brovs rend the air as jacks battle in
[heath Valley MNational Monument's
Panamint Range—{ocus uf 1he
atthir's resewrch, Descendid

[rroms the wild nsc ol northeast Africa,
Eguns gimnoms reached the

New Warld with the Spanish

in the early 1300°« Todsy more

than 10000 range Western

lands, the free-roaming progeny'

o animels nhandoned

ar lost over the years ) |

FEd F LIFALY

(hur Western States contain more than
10,000 wild descendants of those sturdy
symhbols of the Old West, the pack animals
of Spanish padres and grizeled prospectors.
Today perhaps 700 inhabit the southern
Panamint Range on the western flank of 140-
mile-long Death Vallev, They need fear no
predator of consequence, excepl mn,

Burrros Provoke Opposing Views

Now moen debate whether the burro. fits
into- Denth Valley's ecosystem. CUntics say 1
pollutes water holes and eals away vegeta-
tion that holds the sotl and sustains nsects,
birel life, and mommals as laree as desert big-
hom sheep. Defenders maintain that burros
ure not namerous enoagh to cause appreciable
damaoge. A key to this question &= numbers:
How many burros will the land support?

The responsthility for deciding, as well as
for devising a maihagemenl program, rests
with the National Park Service. Its guiding
policy calls for restoration and maintennnce
of the land and its life-forms s they werr
before the white man came. There are those
within the park svstem who see the burro as
exotic—that is, pon-native—and  advocate
total removal from the monument. Others
would keep small herds in areas accessibie to
tourssts, in deference to the animal's place
i frontier history,

Another viewpoint—and one that 1 share,
based an my observations—~{avors a manage-
ment program thot would retain the burros
at o level the area would comfortahbly sup-
port. We might remember that Eguus, the
gonus to which all asses, horses, and zebras
helong, originally évolved on this continent
und had a niche in the ecosystem perbips as
recently s 8,000 vears agn

In any event, before the HMark Service
makes a final dectsion on Death Valley's wiled
burras, other interested Government agencies

and the public will have a chance
to comment, under procedures set
up by the Natiopal Environmental
Folicy Act I hope my research
will prove helpful i the
forrmulation of a hbumane pEelicy

My studdy area covered about a third of
Inenth Vallev's Emigrant District, 4 300-
sepuare-mile section in the Panamint Range.
The region includes 11,04%-fo0t Telescope
Peak, highest point in the monument.”

*Rowe Frndley wrote of “Dieath Yalley, the Land and
the Legesd” to the January 1970 GREOGRAFHIC
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Courted by two suitors. Shag,
the lemale at lelt ftnds hersell the
stbject of a biting and shoving
match. Mrelees between nval
riales rarely Causie serons ey

Dibserving many such coniesis
thir muthor noted that the resaident

muale prevalled in every battle

Noses help in the search
for o mate. Jacks (nbove)
tell whether & jenny 1=
coming  inio hedt by In-
haling deeply. Recénl re
warch indicates that many
mammils  have special
«pent organs thalt moay be
sefEilive to coneentrations
of female hormones

Wooing on the move, a
pursuing male  crowds
tightly against & female as

other |'l|rT1'r‘.::JJ sUIlors
race alongdide (following
pagesl Often the harried
jenny will lazh oul with
reat hiusfs at her eager retl
oue:  Afler mastng, male
and female po their sep-
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into burro areas. Dr. Emlen's powers of b
servition, developed by vears of experionc
soian proved useful

Lime morning. as wie walched several
burros that were hrowsing oradically, 1
Emien pointed out something [ had missed.
Une burro seemed to find g single plant en-
grossing. His no=e remamned deep in the toft=

Finally the burro, moved awayv, and [r
Emlen aml | examined the |||._|_J'-|_. i harrel

caeius -.IllflL'flll_I'_',Jl,.-ll.ll|l*-'|.IJ:II.'- 'u1-|m~ilq-.--’_ bt
diEcournge most browsers hod been neatlv
plucked out, and the inside pulp eaten. A
numan would need pliers to remove those
spines, but not a burro, Wild burros find 2us
tenance m same of Death Valles's prickliost
|J|.:I|r?- principally <piny ||n||_-.:1:|__ deser]-

srusn, andg horse brush

thorn, b

P
1L

Burro Mo Help m the Kitehen

swieel Ped started on a less thorny diel ]

Bottle-fed him on o milk substitute. Tt was
LEWaYs an accomplisiment o oot of maxedd and
e ke

my hands impatiently, My plans to have him

into the bottle without mishap as

spend his nights odt=ide were reversed wher
covoles bepan to draow near the ranger stn
bon after sunsel. Soon he was the nightls
orCUuiMInt of the cabin’s spuire room

Uince a week | stood on a scale with Sweet
Hea m my arme, his spindly legs kicking the
air, Dedocting my wetght, T determine

i
In only three months he weighed a heliy 84
pounds. That was the last time [ lifted him
At about loar vears of age, he wall reach fall
rowth, perhaps 400 pounds and 11 or 12
hand=—44 1o 45 inches—iat the withers

Sweel Pea readily gecepted me as his new
mother. When Anne Farnbee nnd T tonk him
tor stroll, he trotted between us, kickme out
o discouraese Anne from walkine too near
me. A [oal @cts the same towuard an older
saabiling when walking with its mothor

In the loose social areanization of burros,
Lhe anly stable unit consists of 0 mother and
ber oilspring Simularbehavior is foand among
African chimps, | had learned while assist
g L j-1:!I' vainti - Latwack-Lroodall at Tan
zania’s Gombe Stream chimpanzee research
stotbon 10 1967

With a | 2<month gestation period, a mature
female burro can drop 3 foal—and oecision
I“"- EWINE—eVery year ~he May COnH ERLo

I'.' VILN LAWK e inldl e portea o9y I stoclies 1N
ther Avipsh 105 and Llecetnber 1065 (G (el B IERL
SN RS WihlE & miere delalled acridind o the ook A
Friendy the Wild Chimpanzees for the Society’s Spucial
Frbilications Divialim
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Getting to Know the Wild Burros of Death Valley 31

hirras Contrary to wadely held bhelast, the il the amimails’ role in e environment, so
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Wene Doing Something




About the Weathen!

RN

NEWINTRY MORNING an indignant
lady telephoned Washington's most
popular TV weather forecaster with
this framd blost
“1 wish vou'd come out here and scoop this
six inches of *purtly cloudy” off my driveway!”
Information at the disposial of the weather-
man the evening before had not seemed to
justifv a snow forecast. Then, dunng the
night, the essential ingredients of weather—
temperature, humidity, atmospheric pressure,
and winds—had changed enocugh to produce
qsnowfall As for as the irate householder was
concerned, the weatherman had poofed
Ask the man in the street if weather re-
ports are reliable, and he may think of all the
times he has heen caught without an um-
brella. The truth is, however, that weather
forecasting has become remarkably pood
Moreover. I i5 poing W et even beller
Behind these oplimistic statements lles-an
exciting story of scientific developments, n
some of which T have been privileged to plis
a role—af satellites whose unblinking eves
walch the birth of every storm around the
vlobe; of new sensing devices that easily
pierce darkness to tnke Lthe temperatures o
clouds; of fantastic computers that digest
hillions of bits of mformation and I minutes
draw complete weather maps; and of a global
study of the weather that is harnessing inter-
nutional effort an an unprecedented scale
It's a story also of tragedy and viclence
But the tragedy is increasingly being averted

Clond of his own ereation hovers over @
wientisl after he threw a can of hot wale
skywand in Yellowstone Maatmnal Park The
numbing winter air—43" F. below 2em
enables him to olserve clouds as they might
behoave in earths frped apper atmosphere

National Greographic editors spenlt hve
vienrs searching for photographs that would
best portray the power and fury of the
weather and how man attemple 10 under-
star] and even controd 1

219



oy =will WIkMMImEs -|||||i!!;_'
W |"I|'r| 'I|l|' vidllenee of mant stoarmes miy viehd
Lo Lhe stratemes scientists are now devising

[here's a stronge wind blowing in weathes
=Cience these divs, and it will do u lot of peo-
ple i lot of good. Weather hazards, by consers
dive estimates, cost the Unitisd States 1200
ves aned 11 Billion dollars i property cimm
are anntilh

\s o bov in Massachusetts, | would often
I dOWn on o gray mornings o the dock. at
Cuttyvhunk Lsland ond watch Coapt. Frank
Veeder head his stubby swordfishing boal
UL tirsea. D would wonder what kind of weath

ef lnv ahead of him on the open Atlanti
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weather wis coming, thes piad attention to
the twinges - the rheumatic joints of older
tolk, or watched the erfatic Bbehavior of
Deasts and birds. In soch rhymes as Y Rl
skies i the morning, sailor Luke warming: rid
sikies at nieht, sailor's delight,” thev distilletd
the expenence of generations
They may not have known, incidentally
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redlly 1= Read Maotthew 16:2. 3

"When 1t 1= evening, ve sav. It will be fair
wenther: for thi sHY 15 redl, And m the morn
me, It will be foul weather to dav: for the
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skv is fed and lowring O yve hypocrites, ve
can tdiscern the face of the skv: but can ve
not discern the signs of the times?”

Toduv's mariners—and Lirmers, and resort
owners, and construction men, and all the rest
of us who watch the weather each day—<el-
dom need depend on folklore. The National
Weather Service (Tormerly the Wenther Bu-
reau) provides detalled forecasts covering
twir and three days ahead. Since February 4,
1970 (the 100th hirthday of the Weather Ser-
vicel, less detmiled hve-day forecasts have
been aviilnbie dailyv. And for 3 50 a vear the
Weather Service will send vou 30-day tem-
perature and precipitation outlonks by mail
twice a month

Todoav's Forecasts: Bolder and Belter

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

Allen 1) Pearson, Director 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 cantious languame ™

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

Ly, Gweorge Cressman, Dhrector of the
National Weather Service, puts it explicitly
“The national avernee verifications show that
we can forecast todnv's or tonight’s lempora-
ture to within about 3% degrees, and tomor-
row's to within about 4% degrees. 1If vou
count a forecast of over 30 percent chanee of
rain as meaning it will rain, and under 50 per-
cent as meamng no rain, our national aver-
ages show about 87 percent hits for today,
and about 80 percent hits for lomorrow.™

To this Al Pearson adds a caution:

“Weather forecasts are made for wide
areas, ol for pinpointed spots. Suppose the
prediction is for 10 percemt chance of rain,
vel rain falls m one corner of that area. The
man who & gething drenched screams; “Ten
percent! Don't those guyvs see what's up
there?' He mav nol realize that most of the
forecast area i= as dry as can be

“Don’t forget,” says Pearson, “a prediction
of only 10 percent chance of rain does not
gudrantee no rain. In fact, il we predict 10
percent chance of rain on 10 different days,
by all the laws of probability it should pain
on one of those days!™

N2

s [ast i weather sclence improving that
Dr. Joseph Smagorinsky, one of todoy’s most
respocted metenrologists, foresees that we can
expec! ancreased accuracy of forecasts over
periods of up to several weeks, sufficient to he
usalul for cconomic planning and for westher-
hazard warning. '

Whether two- to three-week forecasts can
ever be made with the same accurncy we now
enjov for two or three days 1s n matter of
vigorous controversy. The answer depends
om feverish research now going on with com-
puters, mathematics, technigues of ohgerva-
tion; and sitellites. And of these, perhaps most
fuscinating: 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 Cali-
formia. It resembléd an oblong packing crate
with three purplish blue wings attached al
one e page 323) The wings, covered with
sular cells o produce electricily for the satel-
hite, alwavs faced the sun, and the spacecrafi
itself kept one side turned toward carth.

Within the next hour and 55 minutes,
NDAA | made o complete circuit of the globe,
passing nedr the North Pole and then sweep-
ing south over Aralwa ind the Indian Ocean
to Antarcticn and back north seain

Multiple eves in the spucecraft scanned
the swift-moving panorama 900 miles below,
Two TV camern syvstems caught the glint of
pceans and ice fields, the white expanse of
clouds, the famuliar outlines of continents
and islands. More important, instruments
known as radiometers detected heat and light
rachation from earth, clood, and sea

L'nwinking Eve Scans the Entire Glohe

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

*aive us vour pictures,” it signaled.

Like in obedient child, soas 1 temed on
magnetic tape recorders that had  stored
pictures from one of its TV cameras. Flec-
tronic impulses that encode patlerns 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
Muates. In hours, forecasters had the pictures
an their desks, showing storm patterns that

TaouhA badees its fame feom the new National Cleeanle
ant] Atmusspheric . Admanistration, which meladdes  1he
Sitronal Wenther Service, the Narmonal Envdonmental
satelloe Service, el seversl other agencles of the
Bepiarimend of Cimmerne
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Far above Noaa 1, two quite different
spacecrnft hang like silver spiders over the
Equator. Bnown as aTs (Applications Tech-
nolomy Satellites) 1 and 3, they do not orbit
the earth. Cr, more properly speaking, they
move just fast enough to Keep op with carth’s
rotation. Thus each alwayvs hangs above the
samie spot on eurth, and for this reason they
are called geosynehronous or zeostationary,

Although the ATs satelhtes belong to NASA,
the Weather Service makes extensive use of
their remurkable photographs. From the lofty
vantiage point of 22 300 miles; ATS comeras
cun see almost one entire side of earth, This
means that at frequent intervals we con take
a fresh ook at cloud patterns over the United
States and over the spawning graounds where
much of our wenther is born

Heat Pictures Add Vital Dot

spectacular though they may be, TV pic-
tures from space may prove less yviluabile in
the vears ahead than information from scan-
ning rhdhiometers. These Instruments ore
already 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 ol long-wave infrared radiation
Suwce heat i= what drives the great engines
of the ocean amd atmosphere o produce our
westther; that infoermation can be of great
vitlue to wenther: scientists _

But we will nol be deprived of pictures
from space. Radiometer scannings can be
converied to images similar to those made by
TV cameras: And since the rodiometers work
with both infrared and visible light, they
produce excellent pictures on the night side
of varth & well as the davie sade, making
24-haur global coverage possibile,

David 5. Johnson, Director of the National
Environmental Satellite Sérvice at Suitland,
Marvland, explans the remarkable things
weathermen can learn from infrared:

“Tn addition to images, infrared sensing
{rom <atellites gives us the tlemperatures of
earth, sen, and clouds, to an accuracy within
J°F. It helpss us estimite how high the clowd
tops are, and therefore what kKind of clouds
we are seeing Moreover, we can interpret
the readings (o give us a profile of tempers-
tures ot vanous levels in the atmosphere
This informuation s phsolutely essentinl for
making longer-ringe foreciasts than those
now possible *

“Finally, some of the new devices will even
mepsure water vapor il different heiehits, and

524

others may report on the totil levels of such
pollutants us dust, carbon dioxide, nitrous
oxide, and sulfur dioxide

“These infrared sensors represent a truly
great leap ahead for the 1970

In the latter part of this vear a brand-new
weather satellite called Gors (Geostationary
Ciperational Epviconmental Satellite) b=
scheduled o join the ATS spacecraft 22,300
miles above the Equator Stationed at 100"
west longitude, over the Pacific Ocean 1,330
miles fouth of Mexico City, it will be the
hirst of 0 new series of eiarth-ssnchronous
weather eves.

Weathermen refer to GOES anid aATS space-
craft as “natural-disaster satellites,” because
they are so useful in early detection of severs
storms. After a polar-orhiting NoAA spots n
potentinl storm, 12 hours must elapse before
its spiraling path around the globe brings it
bauck for anpther ook, But goes, from jts
stefidy vantage point, will take s new look
every 20 muinutes [ a thunderstorm develo)y
Ing rom cumilus clowds seems likely to pro-
duce tornadoes; GOESs mayv be able to give
WATTINE M hme,

Satellite Asks Questions of Earth

GoES will do something else NOAA i85 1
equipped to do: It will collect weather infor-
mation from remote stations anvwhere in ifs
field of view. Kain and river saogges, deafting
buovs, ships, and perhaps balloons and ar-
craft will, on command rom the spacecraft,
racliv their findings directly to GoES, which
will relay them to the computers in satellite
hendouarters @t Suitiond, Marvinnd

So capable is GoEs, in fact, that it could
interrogate s many as 40,000 remote stations
every six hwours, and send back to earth pic-
tures containing & maximuom of a hundred
billion bits of information each 24 hours.
Handling the mathematics involved in diges:-
mg such a torrent of information challenges
even the Fastedt modern computiers

If all this ceems like a great surplus of
information, listen to the lote John von Nea-
mann, the celebrated mathematician who
nearly a quarter of & century ago ploneered
the 1den of computers for analyzing weather

“The hydrodymamics of meteoprology,” sail
van Neumann, "presents without doubt the
miost comphculed seres of interrelated prolb-
lems not only that we know of but that we
can imazine.”’

e "Remale Seasine New FEoves b Sew (b Warkil"
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Oilligoe mefrar acari wilar prodan monifoe T beron winglube panely
gErth fo defact aatiinrs i ld @l soiar farem {arvert 14m 1 fne Fgy
wobblno of the saieilife " e eloctrical power

b

.'\-_ |:|_-||I | iRy Ir|' il p! !

, LES Rl F

. RO Cipe et ¢lome
Fhyweter! acting = _ . SN Qs m

'
45 I'E-:'lliu'lul'. ¢ TR

" bt il = BT

Antsnnad for sucomahy
4 dyretovie Leep J picture franmmrsiing

Nl d cameras gn fargrt

infrired wrig
gaugel ¢4rTn @
heat radiateon

Ay NOAA ciertes in ifs

iear—polis arbul, earth fevihem
henpath et Thin the &T8-pownd
S - fnot-wide wetlite scam
the entire earth ohce every diry

irfrared wwanrner reoord
parth s chood i swrfdce
rermpergiyrer hoth

gy and neght

TI"'."-"'.'-"' ATy florE —
".'|,r|m|' I." el €% .'Jl'ul' i
EFFSiemTILEIn O, SOl nd

Fr .-....:.r-'

arEan e e

40T f Alamd e Bickure

| T FanEmEYs0S CATET S
S-band aniznnag contimumsuily send wedbhe
biinely iteaed |_||||:._'|;|5' .||1.||'|-| For k@ by Jaea
el erEion pecf e Farecaiter worinwede

High-spyving woeather eve. a
sleaming satelhite scheduled for
faunch this spring oarres 3 bl
lery ol suphisticated detection
levices. MNamed for the National
Cleeanis ancd Atmosphene  Adl
mifistration, Noaa & owill orbit

LR i |2 MATITEes ESTTI ||| CRLn

sram L wienilioe ek v r|_|||;|iu-_

vidws of the clobe's chamrine

wornther from ¥ miles 1o space

Catching nature pt one of her
ITH K5, o satellite infrared Image
revedls massive edidies along the
WESTETT) |'|IE'I.' ol 1he Lull Slream
Phe swirls ocur, some dein-
wrraphers theorze, whrn a-storm
drives worlpes of mshore water
imto the stream

Flere mdast of the Gull stream

recorided as oearty block be
vause il s marked v warmer than
sprrounding  waler—-hil f k1
el co I||l||l'|'- tHil :-|:|"l.'l. e
ol U e we bl




Three millivg volts of man
.!!.I.II- II'—I:-Jilll:.:'_ '-ul'-. 1 |-'.'|"||I
the Copvorde inbovel th
ih-French L Lo FREd

N i=TnT 3.'|: NeEry eTicanilinter

LIH FRERERLIN] ner Liph Tl Wil il i
B L & - —— &
SATUCE N avelaee Ol onde evers - i 4
1 . - : "
LLLLAN -'...ill'.' !'.-_ i ¥ gt

Forked fonEiae o lre |ales

L hillzanle poor Lawanog, Swil

bancl, Photographed thin
diffraction  prating
CETITLS. O SPECTTN il =g hieri
Fad bk le ranr o f erist
under pnormoles elechn-
pratizds aned trmperntun
farmes Hodier fhan the s




¥ ]
e
U

l._ .__.._.
*-




504 National Geographic, April 14972

To understand this assessmiént, vou must
realize how  fiendishly complex is- earth’s
atmnsphere and i1tz weather svstems. The
M-mile-deep blanket holding the world's
weather contains 5.6 million biflion tons of
dir, approximately ane and a half million tons
for everv persan on earth. A gigantic witches'
brew, four hillion cubic miles in volome, it
churns and fAows in constant turmoil.

Hemted by that great atomic-powered fur-
nace the wun, the air rises in vast apdradts,
expecidly m the tropice, sucking up the
incredible quantity of more than 1,000 billion
toms of sen witer o day. The giguntic updrafis
are poleward, deflected to the east by the
carth’s rotation, then sink to earth at about
0 latitude to move back townrd the Equator
((lingram, pages 532-3),

At hibgheer latituedes, where most peaple live,
the wind arculations are even more complex,
characterized by migrating ovelonic cells;
thunderstorms, jet streame, and high-pressure
areas @ thouwssand miles wite—all modified by
every mountain, every platenu, evers body of
water, every lowland.

If vou think about how much heat it takes
to boil away a kettle of water, you begin 1o
get an idea of the tremendous amount of
energy taken up by daily evaporntion from
the seas. The energy involved corcesponds Lo
100,000 times the total electne senerating
copncity of the United Stawes in 1970,

One Storm Equals a Hydrogen Bomb

Every hit af this encrgy—this heat of
evaporation—Ilies stored in the vapor-laden
nir. When the vapar condenses again, either
as choud droplets or as fulling rain, the same
{antastic amount of energy 1s given back To
the atmospherd as hént  Meanwhile, the
energy may have been transported thousands
of miles by the citculation of the winds
Wherever it turns up, it will markedly affect
the weather

A =ingle thunderstorm can release to the
atmosphere energy équivalent o i megaton
hydrogen bomb. Al sinee somé fifty thouw.
sand  thunderstorms break forth on earth
every day, the dmly energy released to the
atmosphere equals billions of tons of TNT

sl wonder that such energy can express
eell with explosive violence, and that the
large-scale movements of the atmosphere arve
so complex. And smull wonder that science
iz forced to stretch n=elf to the utmost 1o

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

wleed except for a great worldwide effort now

under wiv, The United States and more than
a4 hundred other nations have banded to-
vether, under the aceis of the World Meteoro-
lowical Orgamization and the Internationil
Council of Scientific Unions, to developin the
19705 a new understunding of global wenther
pricesses. It is called the Globmal Atmospheric
Research Program (GARP) A reluted program,
the World Weather Watch, secks to develop
an adeguate worldwide observatlon  and
forecasting system

Success will depend on three very dificult
achievenents:

1. Electronic computers that can efficiently
pertorm hundreds of millions of mathematical
operations per second. Best estimates in-
dicate that these computers must have o hun-
dresl times the capacity of today's fines)
machines Téchnology 5 moving so fast that
we can confidently expect such capacity
within a few vears

2. A fully realistic theory, or mathematical
model, of the worlongs of the intricate proc-
csses That generate our weather, This model
must include all the physical Torees affecting
the ptmosphere. For the entire globe ft mus
describeé in numbers and in eguations the
oceans, landmosses. nnd mountaing  the
chunges of tempersture, reflectivity, and
misture; the distribution of the nuclel around
which moisture condenses or freezes; the
cloud patterns; the wind velocities; the tem-
periature, pressure, humidity, and density of
the atmosphere at thousands of points and at
many levels: In some models it tnkes half a
million pieces of data just to describe the
ptmosphere at o single instant

The model must put ull these things to-
pether m terms of numbers so the ginnt com-
puter can cileulate how the winds will flow,
the temperatures change, and the rpins come
down. Such numerical models, on 4 promis-
ing =cale, are already belng used by the
Weather Service in its forecasting,

31 A truly global network of stations to
make weather measurements af least dadly

Already more than 10,000 people in the
United Stutes are engaged in professional
weither research and lorecastinge, plus 13,000
volunteer observers, Around the world some
25,000 surface weather observations are made
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Wispy witke of the et ora, acontroil created

I"I.I"Iul'.l'- grrwe tralaa d CIFris
cloud over the Colorinde Rockies, Metledo
rojogists fear such man-induced effects may
ch=turly the earth’s weather avstem

[}
b mn adriinaer s

many need many of these balloons, especially
m the tropics, and bundreds of new buoys
scattered m remote parts of the ocean And
wie will need several more geostationary sat-
cllites spaced strategically around the Equa
tor. Jupan and France aré bhoth considering
lnumching such spacecraft

LUir: Robert 3. Whate, head of the National
Atmosprheric Admimstration,
estimates that this expanded weather obser
vittion system will save our nabon more than
a bilhon dollars a vear. | beheve Dr. White's
cslimates are S
quite genuine optimism for success amone
the seientists with whom [ have worked for
cight vears in GARP's planning meetings

Wohile scientists in many countries seek Lo
understand and predict the weather, others
search for Wavs (o tams, or al least alter. the

Chevanie  amd

CONSErvanve |. nave

14

severe wiedather conditions—the storms and
drovghts—inal plasue mankind

In western Texas last spring a group of
[armers sorely beset with droueht offered o
private rainmaker 510,000 11 he could pro
duce five inches of rain within 30 days. Dy
by day the raimmaker chased clouds arross
stonewall County in an old pickup truck
with a pol of charcoal and chemicals glow-
e and smoking in the bhack (pages 530-31)
Al the endd of the month: fatlure. Less than
iree-lourths of an inch of rain ' had fallen
[n ancient times the unsuccessiul rammaker
might
only hi= contract

|
4

wave lost his head: in thic case b lost

Plovwnpour Follows Airbome Seeding

A few weeks liter Goavernmenl scientists
souEht o ease 4 severe drought in southern
Floridn Flying into the tops of clouds with
a lour-engine reséarch plivne, they dropped
scores 0f burmmg flares that spewed out tril-
ons of microseopic crystals of silver 1odide

In the six hours after this seeding, five
mches of rain poured on the gratefu] citizens
of the Minmi and Everplades aregs ™ The
drought, while not broken, bad been sub-
stantially reduced

[hese two examples characterize the his-
tary ol rinmakimg—a story ol treduent Laal-

ure and occastonal resounding sudcess that
miy or may nol have been relited to the
delibernte interventions of man

Une early failure came in the 18690%; when
Congress provided 39,000 for tests of rain
making by sending explozives alofl with kites
and badloons and by firing cannons. Perhaps
the lemisintors had read the Greek writer Plu
tarch, who hnd noted 18 centuries before tha
“extraordinary rains pretty generally 1all afted
preat hattles.” But the experiments in 1891
and 1892 produced more smoke than riin

Since that tUme a more scientific approach
his been developed. We know that if air con
taaniing: o goodd deal of water vapor 5 very
clean, 1t will often drop in temperature below
thie level at which condensation normally
takes place, vet without producing clouds
such air is called supersaturated. Similarly,
water droplets in nature are often “super-
cooied T well bielow Treezine without turning
Lo 1ce, 1l there 15 an absence of nucle

A cloud droplet cannot form without |

condensabion nouclegs A mote of dust o <nldt

vmastilhy Fhoaeted's

WalEr :.I..||||I'- were deseribt] i

we dmipanibed] Evierplstle=" by Fred Wardl, XAaTieal

LEGUAPHIC, [arunry 195



Lny chemical droplet will do
e ool

line dp within one in¢h work very wel

ervstal. of

Particles s small that 300,000 of
~1rmii-
mriy, the formabion of Snow crystitds chn sonie-
times be stimulnted by some kinds of nucle
Ur. Vincent |
Eleotric Ressarch

WaAsS ¢XTrimenting with LT -

\ guarier of a century ago
schaefer of the General
I_ |E||||';|'.|—:-'-
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He founid that a bit of drv ice
iirozen carbon dioxide) dropped into saper-
contled fog in aochest-type home freezer im-

filled the wr with
LAater, (rom an prplane
cloud with
pounds of crushed dirv 1wce. Throuaghout ses-
eral miles of cloud, fine water droplets turned
Loy |l|l|E I FeAmers |'r. =T

Shortly thereafter, Ur. Bermard Vonnegut,
(5. E., found that microscopic
boee gl (i

medhatel rhittering e

= haeter

CFysials

sppded a supércooled weveral

ndsae then  al

|||rTi|'.’l'= af  lead silvier fodide

could tnpgeer ramniall o supersaturated
¢ loudds ] e scrence of Cloud seeding was harn
Lntil recently, howeser,  scientists were

cautious ahouwt chims (Mlen cloud seeding

did not produce rain, and when it did there

were gnawing douhts about whether it might
hatve ramned without the seeding

[ Joanne Simpson.
Director af NOAA's Experimential Meteorol-

Miami. Florida, has de-

veloped o new approach and banished much
abowt whether !
mcreaset] fmm tropical comulus clouds, Dy

ful recent work Db
O L.abhoralory al

of the doubt eim can be
aomputer to determine

o, st silver ncdhide smnke from

simpson has used o
which clouds will respond to steding
FHE L i} li=51
rfanes, the ridnfall has been increased by an
nverage of 140 percent, with i probability of
ondy about one 1y 200 that this difference could
o chance

And the experiments pay off. Lr Simpson
pstimates that in the seeding trials 1n south
I'mn .|"||.I||L|_ |._|,--r ViEAr benehils pxcevdicn] costs

i %

hoave oocurrend

biv a Iactor of thrty to ono

Onpe Man's Ran. Another Man s Pain

Paradoxically, not evervone approves of

cloud seeding. Cne pconomic intersst
precipintion, bt
MAayY sulier. S0me IGrmers Or riancners
may be pleased, but how about the
And what tf there are foods? Al

lawsiuits have resulted from weathier-

beneht [fom  increased
SEATRIAT
re=ine
operator s
reaiy

moddiGcation efforts,
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abd rainmakine planes
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In August
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Like smioke from a celestinl Hre, cloud
after o tormuado
['he unsuaal for-
iten pertenads L

EVETIIOE SKY

true k northern Wisconsan

EMTT D IR
micatlisn, called mamms

ipprronch of a hallstorm or twister

of weather zatellites revenled the embryvo of

v storm in the Atlantic . Ocean. Succeeding
catellite paotures showed the disturbance to
have the whirling cloud vortex of a tropical
cvclone. Sinde it was the season forhurricanes
the: men of the Natonnl Hurricane Cente
(part of the Weather Service) in Miami kept a
careful witeh on the storm's erratic path as o
swept peross the Canbbean and mto the ol
of Mexico

\ddittonal information 'came from ships al
0L IO DUrTicane reconnalssance SO uUadrons
of the ' 5 Navyv.and Air Force, and from a
runs from Texas

waralher radar lence thil

oy vlaing

would reach hurrcane lorce, and that it would

b i Killet

soon it became clear that thas storm

Hurricane warnings were flashed
f Coast communities in dissigsipp and
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Scouts of the stratosphere,
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wear your raincoal to school,”

adminishes a Pittsburgh mother
after feading her morming paper. Her
faith in the weatherman s justified; he
predicts today's weather with maore
than 30 percent acturacy, thanks toa
worldwide network gathering raw duta
far lell column), compiling and
analyezing it (middle ¢olumn), and
producing cdetailed forgensts Tor fast
dissemination (right), Benefits are
incilculable, from airline starm
warnimngs to frost alierts lor citrus
srowers. Evacuntion bropdcasts before
Hurticane Camille saved an estimated

.;“J.l'”'“ II'Ir'l."-_ TR ENTET ETE LT

u-l-llr_'l."uE calling for showers;: better
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Louisiana that lay m the path of the storm.
On the might of August 17 Hurricane Camille
roitred ashore. Winds exdeeding 200 miles an
hour and tides surging 24 feet above mean sen
level smashed and leveled whole towns on
the low-bang coast.

It wis the most intense storm o hit Narth
America in modern times Property damage
reached 1.42 hillion ‘dollars—a record lor a
single hurricane.

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

FIPHTEIDNL /NI TEPE, HEHE R

Hiacd 1t not been for prompt wibnigs from
the Wenther Service, the death toll mighi
have been stageering,. Because of the wam
mis, more than 75,000 persons fled to safety
Some 30,000 of those might have died, accord-
g to Government estimates, if they had nol
been warned in time

The awesome power of rampaging weather
was revealed agaim on Noavember 12, 15970,
when g tropical cvelone swept in from the
Bay of Bengal to strike East Pakistan and
leave between a quarter and a half million
l“-'“l-'h" deatl. It was the greatest natural ca-
tnstrophe of this century. Satellite prctures,
received by APT stations in Pakistan, gave
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We're Doing Something About the Weather!

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

Mennwhile research aircraft flew across the
storm, mensuring the winds. On August 18,
several hours after seeding, wind velocity
dropped from 985 knots to 68 knots: (n
August 19, with no seeding, the storm re-
intensified. On August 20, again after seed-
g, winds fell off 15 pereent

Dir. B Cecil Gentry, Director of Project
Stormfury, 15 cautious about these results It
could have just happened,” he admits, " Howe-
ever, when we analyze other storms, we con-
clude that wind chanpges this preat have not
occurred m any of 50 burricanes that we
have studied but not seeded.”

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

Diesirable as all this might seem, lumpering
with hurricanes could also produce undesir-
able side results= Many parts of the world
depend hesvily on motsture received from
these great storms. Hurricane Inez in 1066,
for example, threatened the U5 Gulf Coast
with grave property damage—which for-
tunately did ot  materialize. But rains
hrought by the same hurricane flléd the reser-
voirs of large portions of the Mexicnn alti-
plivno with sufficient water 1o assure favorable
crops for at least o sexson

Whirlwind Poses Different Problems

The twornadoe—most vialent of atmosphernic
phenomena and the most destructive over a
small area—is not =0 easy o detect in ad-
vince as the hurricane. Space cameras cian-
nat 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 Durning
the 11-vear period from 1960 throwgh 1970,
7428 wrnadoes were reported in the United
Stutes. They killed more than a thousand
peaple, and might have kiled many more
except for the efficient warning svstem. Nol
a single state has been spared the lash of

545

the tornado, although it s the special scourge
of the Flains States (pages 548-9)

Oddly enough, tormmadoes seem to be al-
maost aNarth American specialty. They occur
more often in the United State< than anv-
where el=e in the world.,

In Oklahoma, 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 National
Severe Storme Forecast Center mainUiing n
ceaseless vigll, constantly analvzing atmo-
spheric conditions across the country and
coordinating the reports of hundreds of local
Stovwamn networks

When an area is threatened, an tornado
watch #oes out vin radio and television, When
one of the terrifving funnels is sizghted, or
when radar picks up an echo with the shape
of a hook or a Bving éagle, characteristic of a
tomado-producing  cloud, every menns of
communication ix maobilized to warn people
to thke shelter immedinte]y.

Tormado Alarm All Too Successiul

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

“She called me up to protest that the tor-
nudo watch had kept her in her basement for
five hours, and nothing Happened,” =pvs Al
“T tried 1o explan that we didn'l went o
alarm her; we just wanted her to be aware.
Unioriunately, the same thine happened
again five months later. She was really angry
that time, we had given a warmning but there
was no tornado.

“Twao vears Inter, we had o really big storm.
The ludy came up out of her shelter to find
her house hlown away. She got me on the
phone and said, "Now, that’s more ke 121" "™

If anvone ever figures out how to mitigate
the furv of a tormado, thiat man may be Dr.
T. Theddore Fujitn ol the Department of
Geophysical Sciences at the University of
Chicago. His intensive studies during the past
20 veurs of the behavior of these devastating

Goring the earth. n tornado roars acress a wheat field near Kingfisher, Oklaboma
Scouped-up debris darkens the vortex, streaks within the funnel reveal a second, inner
cort—i tornado feature not commaonly visible, Fach vear hundrsds of twisters wreak
death and destruction on “Tornado Allev,” a wide belt across the Great Plains where

wiarm and cold alr masses frequently callide.
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funnels have earned him the sobrguet ** M
Tornado.”

A visit to Dr. Fujita's laboratory 15 a fasci-
nating experience With the aid of akilled
machinist Vincent Ankus, he has buill a
wondrous tornado machine (left). A few min
utes” preparation and the fick of 4 switch
—andl before vour eves ministure funnels
dance and spin g% do their lethal counter
parts on the plains of Texas

Wind force far the machine comes from an
overlapping series of rotnting cups, turning
slowly at the outside but more rapidly toward
the center, =0 that the suction 15 greatest n
the middie

Several feet below this apparatus sits a
large tray filled with water. L. Fujita adds
chunks of dry ice. The water bubbles like a
devil’s caldron, with “smoke” from the dry
we writhing and fowing above 1t

Heat Tames a Mun-made Twister

Mr. Ankus turns aon the machine Instantly
the smoke whips into @ dazzhing funnel, danc-
ing erratically about the pan as it {eeds into
the exhaust fan above

Now' Dire Funita experniments o see what
will affect his miniature maclstrom. He posi-
Hons a fremework of eléctricn] wires =o that
Lhey extend through the funned; nothing hagps-
pens. But when be turns on the current and the
wires glow red, the funnel seems bewilderad
aned tends to break op. Heat 15 potson to i

“wext he pokes o ruler into the spinmng
claoud. If held out Aat, there is hitthe effect; if

turped on edge, the funne] (alters: Stmilardy,
i suction 1= made uniform over the area of
whirling motions, the action 18 dampeed

Savs [r. Fujbie, ®1 hope that within fen
vears we will lenm from experiments like
these how to modify real tornadoes.”

Suction Spots Cause Super Violence

D Fuita shows visitors a picture of a tor:
nado aftermath in w
destroved &nd the next = virtunlly wndis-
turbed. Such varinhle damapge 15 commaon,
supposedly because the tornado skips pod
jumps. That may not be the answer at all,
the scientist beheves Instead, the
destruction miay be caused by arens called
“suction spots” 1n the funnel wall, which L
Fujita was the first 1o explan

“A lornado mMoves AcToss country at an
average speed of about 20 miles an hour,” he
savs. “The funnel itsell rotates at speeds that
may vary from 30 to 200 miles an hour. Bul
carried along 1in the wall aré three or Jour,
sometimes Ave spots; that have an additional
rotation of as much as 100 miles an hour
They may measure only a twentieth of the
ciameter of the funnel, but the suction
that smull aren is much greatér than withmn
the tornado @5 a2 whole”

Dyr. Funta discovered this phenomenon
when he noticed in his valuminous file of
photographs of tornado destruction that the
worst damage often appeared nlong spiral
lines. Euch series of loops marked the devas
tating truck of o suction spot (below)

ich one Hotse 15 totally

iy hest

Luboratory twister sucks up dey-ice vapor
mt the Universily of Chicago
averhend wind cops as [ast as N revolutions
a secand, Pre. T, Theodore Fujita simulales
the mation of the parent cloud that creates a
barnacdy s Tinne)

By spanming

,"':I-pl-rul wake of an Indiana tornodo (nhove|
betravs the presence of hidden fangs D
Fujita discovered thal the patteérn, common

Hems from - small bt
sipcthony spsle” bhat span
welthin the lunnel wall (see text ahavel

v ImEny Lwvrsters
yrcreedl s vaolend

11
o]
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.‘ Thres tornadoes in two hoors swept Fridb

Wi unfa. o e lan [965, Win eaiinepiatg al
i mal i . i e vin rlenlhs | i
Viimneagy pibearty bt demalmhen] 4 T
ITh aerE severely olat el i il

miel the ruins il ite Lhe storm's fick il



A “roll” cloud leads a thunderstorm across Patrick Air Force Base. Florida. Warm eurmrents.

Remarkably enough, this brillinnt scientist,
who has contributed so much to our knowl-
edge of tormadoes, has vet to see one of the
storme 1n action]|

While not as drimabic as tornadods, hail
slOTms Cause oven more gconomic loss, In o
devp-freces cabinet here at NCar lie the
pieces of a knobby, grapefruit-size lump of

we (page 353) It is the largest hailstone ever
kntvwn to have fallen in the United States

17 inches i etrcumierence and 167 pounds
in waight. It struck the earth during a severe

:r |

storm at Cotfevville, Kansis, in september
1670, together with hondreds of other huge
stones that crashed through roofs and pat
enormous dents in automobiles. A local news-
paper shipped the chunk to NCAK in an insu-
lated box packed with dry ice.

Fortunately., few thunderstorms produce
such lethal missiles: Yetr much smaller hanl-
stones can do tremendous damage, smashing
wheat helds flat and strippng corn 10 rib-
bons. Total losses from hadl in this country
run as hich as 300 million dollars annually,




driven upward as the vooler storm air advances,

“Hail Alley™—sn
southeastern ' Wyvoming to western Kansas-
hears the brunt of U, S, hail damawe. Here thi
National Mol
operative effort involving NOAA and i nium-
ber of universities
the next few summers L nd oot just what

ATE A I"'.[I:'.'I||I1I,_ Lram

Riesearch Expeniment, a o
15 well s seARr, will trv in

happens inside hulstorms and whether man
can maxlify or prevent them

Experience 1n the Soviet Union already 1n
dicates that cloud seeding may be the answer
witclh Ehe

The 1|':|--.|r_1. (i

RUSSIATIR Operate,

shape this nsually harmless arcus cloud.

develoned by Die. G, Ko Sulankvelidze, suprests

that hailstones

through freezing levils, hudyed by strong up-

oW 2S :I'n-_'..' move slowly

dlrsfis reachine as much as 65 miles an hour
\When the weight of the jee finally exceeds the
force of the updralt, the stone falls 10 earth
mileés ap, 11
three-guarters of an meh in diameter, it may

Friopm two It 1= no more than
totallv melt hefore it reaches the ground
this theory,

i |'||_'ri|'-. il

Cyunded B

seL up pAatiarcrail Funs  and

rockels in the whent ficlds of the Chocasus,

the Russians have







Hirvest of hedrthreak: Cornstalks
||||'|'|. Al | II'_!l:I_' ol e THEAT 'In L ELAL R
Wisconsin, Hail destrons 200 ta 300
million dollars® warth of crops anid
PrOPETTY € ich wvear—a grealer toll
thian thal taken DY Lormac)oe

Fighting Dhoack ol maEns anciepl
seourge, Arstrabcin marmers abrm rocl
gts into clotels thot threaten thelr Vi
vards with hatl (below). The missile
will explode at 4,000 feet and spev
clod-seedinye hremical perhap
causng ramn (o fall ansteid

B i
vihe Soviel Umon, sclenti=ts olain

ueeess in hall suppression. by firing

unil batteries o antigireralt guns

inhove) exhibits

il |..|I _I..r:l.

||I.I:]|

Ll




shrowd of the cibies: When o blanket of warm adi
vOriving o Wl BVEAYY laver Trans a iy eI ke, Lo
ersian breeds the grimy pall known g smoe. A deadiy
fou irdeht) darkons New York City inoa 1966 inversiog
that was hitamed Tor scores of deaths, Learmine: how
Bt felineges ot freewave aifect Lhe movement of wir in o
ity Colorado Stite University scientists simulate an

Imversian over Llenver by foochng o model of it down

town dres (helow) with alr cooled v dey To

W hen radar Ii‘-h;"'iil‘.- b pHesttion where hial sortherm BEurope, before that tume b
ix !.".'_"I.I.I!:-' | :'nru'l ':.'l.ll' Ill- CRIOE] Y SN venluries ol relafivel |'|":_II 1|r.-.-'=|.|l-'
charges containing siever iodice are tieed higl weather, Then. about 300 w0, the chanee o

nto the storm ¢louds, The tiny stlver wodide  the worse seems to have shortened the grow

crystals serve us freering nuclet; they scas mg season n acandinavin radically, Cold,
chipge out waler vapor and toarn b te slest stormy weather closed Alpine  passes ol
before it can become damaging hail. The central Europe that had been open trade
Kes=ian= sov theyv have reduced bail damng roiiles for ot lenst 1300 vears: It may well b
by 85 percent in some remons, and they now that the legend of the “Twilight of the Gads™
ipalogize 1f hadl falls in the seeded areas comes from the hardships atendant upen
Is & New lee Age Coming? s .I limatic disaster. I ke i e thou

sl vears belore northern Europe fully e

I have mentioned several examples oi covered from this adverse period

min s deiberate cflorts al weather modiben Later, the mojor poart of the 11th céntur
Lon. in the view of some sclentists, mEn IThay AN, was warm and favorable in northern
tso be modifving the weather inadvertentls Fourope, feading to, Viking exploratiwons  and

Lhrough his pollution of the ptmosphere, and  Leil Erdceon’s vovaee 1o North America, But

Lhe changes he i brnging about may e ol the 13th, 14th, and 16th centuries saw periods
Lthe utmost concern al worsening cBmate in narthéermm Europe,
UL Course, even without man s intervet with dizsastrous crop [adlures and famine
Loy, workd chimate has varned comstderabily in ~imuarly, the: eariy part of the 800 had

iy B.0, increasingiy tter wenther

nistorical omes. Between 350 AT

for example, about the time of Cyrus the In the late 1880 a gradual but steacdh
sl ol Persul, an abrupt coange g)pwears warming trend set i In the United States it

o have affected the entire Northern Hemd continueld wuntl]l about the middle of th

SPAaEre. 1 My opimion, b may nave aitere ceniury, Lould of bave been ot least parth
LOE COULs | |-|'|I"!I"': nistor CEk1E |-.:|._ Fran© Ome sCtentsts think so: [hes
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aster Greetings From

™

THI'ZHF"."-'I".H Ukraimians live, an  of the hife force—{reshiv lnid ermes, white,
.'I dgncient and bLeautiiwl folk ot biliemish fros
Aourshes anew rcach Esastertide. Mow o handsome dark-haired woman
An outswer marvels, watching  wearing an embroidered peasant blouse
the ritual unfold, O a tabile he sees 4 lielit- seals hersell, bows her hend, and make:

s candle and & lump of beeswax, Nearba the stgn of the Croms
I._ E h e ’ ilm _ 1 " " ._I ]
lies a kistka, a =mall writing instrumernd Boghe blahoslovy € pomozhy, " she proyve

Hall o dozen jars of brlliant dyes stand “God blezss and help us” As her sun
at ane side: In o bowl rest paean symbols worshiping ancestors decorated eges in




By ROBERT PAUL JORDAN Photographs by JAMES A. SUGAR

Hri=Es EITTTIANLSE Filskr

the Ukramians

al the rebirth of spring. o0 she
commiémorates the rebirth of mon

she picks up an egg =wiltly,
surelyy she writes on it with the
kistkn, flowing strajght lines ol
melted heesswax onto the curved
sutface. Her basic design emerges,

andl she dips the ege in the lightest

FConitRued on pope 302

1 YMHBOLS OF ﬁFHI.""l-'{-'."'r HEHIARTH. e :-:.I'u::-
N

with brilliant designs created with wax and dye.
Ukrainian communities fashion the keepsakes
for Easter gift giving, ¢ hallowed custom

braught from their cast European homelaned,
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“| hael 1o
decorale

anedy”

dye bath—yellow. A succession of
other designs in wax and dippings
in ever-darker dyes ensues; the tech-
midue = akin to bhatik.

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

tnking dehght A coat of varmish seals

the pittert; the yolk will eventually
become a dry lump and the white

‘will turn o dust, The orpate shell

will last indefinitelv.

Ukraininns call these intricately
diecorated, exruisitely colored Easter
epps fresanky (From the verb pysaty,
to write) and pass the tradition down
from mother to doughter.

In America it thrives best per-
haps in Minneapohs and 5t Paul, to
the intense satisfaction of
f4-vear-old Alexander A
Granoviky, o lepder of
the Ukrainian comimun-
tv 1o the Twin Cities and
an authority on the art
and culture of his home-
land, An  entomaologist,
he is u professor emeri-
tus at the University of Minnesotn,

“When | came to SU Paulin 1930,
Lir. Granovsky recalls for a visitor ot
his home, “1 found o depressed sparit
My people—poor  peasanlt  fmmi-
vrants, most of them—were sub-
mecged in the American melting pot.
Thev were ashamed to show their
nitional costumes, to miake the beau-
tiful Easter egae,

“1 tried to encourage them. I told
thom Lo be prood. *"We ciaome hore nol
noly with our hands” 1 s@d "We
brought & great cultural hentage ' "

The short, stooped] scientist sorts
through his pysanky collection as he
tilks—fifteen  hunedred  decorated
s, each cifférent, tour decades in
the gathering, probably the largest
collection in the United States. He
hantdles the epps as deftly uas he
handles words,

“Oradunlly our heritige renewed
psell. A few women had alwayvs deco-
rated eegs for their own satisfaction;
now others joined in. Soon book-
stores and gift shops in New York.
Philadelphia, Cleveland, Chicago,
and elsewhere began to plice orders.
Here in the Twin Cities this lovely

tracition was reborn o America”

Clne who never put il ashde is Mrs,
Marte Procid. Much of pysanky’s
populanty in the U5 today may be
traced o this gentle woman's lave
for the art. She brought the technique
with her nearly 60 vears ago ns a
I 5-vear-old immigrant girl, having
leprned it from her grandmother in
the western Ukraine.

“Three weeks beftore Easter she
would begin,” Mrs: Procai says softly,
memory bright as Enstertide’s sharp
sunlight. “She made pysanky by the
stove where she baked bread. When
1 ¢tamie o Mitnncapolis, [ was home-
stck: At Easter, 1 had to decorate an
ez It was something in me.”

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

Today Mrs. Procai and her daugh-
tera, Mrs. Luba Perchyshyn and Mrs,
Johanna Luciow, operate a Ukrainian
gift shop. They handcraft thousands
of pysanky a yvear, shipping them
throughout this country and abroad

Fovern o bam-landded] male Deglnper
can  recerve encouragement ol the
gift shop, “Anvone can béecome pro-
ficient,” Mrs. Perchyvshyn, 4 vivacious
brunette, reassures hime “It's Just a
matter of practice. I love to do this
Sometimes [ get up al 4 ame and
work until midnight.”

Mrs Percheshvn takes [rom IS5
minutes (o several hours to decorate
an egg; depending on the complexaty
ol its design, But simple or complex,
similar symbols are wsed. Al have
meaning. When she traces an elght-
pointed star; for example, she harks
back to o sun-ged worshiped by the
early Ukraimians; a triangle sym-
bolizes the Holy Trinity; a fish,
Christlanity; a bird, fertility.

Blessed by a priest, pysanky are
helieved to contain tal=Emanic pow-
ors People exchange them after Eas-
ter services as gestures of friendship
Girls offur their best handiwork to
thetr favorite voung men, and fmend-
ship takes on o new dimension. [his-
plaved at home, pysanky serve as
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Diving
With
nakes

By KENNEIH MacLEISH

Photographs by BEN CROPP

I FIRST it was only a motion, a flud curve
Fl'-:llllllh'_'_ Mt 8 Mecurye on ||I|!' A= -.:IEIII |

e the <ea foor. Distinet from the restive darting
il ||I,:.|,'-1EI'.|_' o ‘.||4_ |_II'||_-'|.__II!I.|||||._' |.i.‘||'; il '--I-|: *h.|_|
crowd] Australia’s (rent Barrier Reel, it was a move
ment that has evoked humon fascination and fear
sice man LBecame miih

Motion merged into matter. Thi sed snake moved
away, lissome prd unhurried 1 followed, finnnme
along the =urtnce

Ao mir-breather Jashioned n the [orests of the
earth, this coustn of cobras has become a water
animil, destined to remain {orever o creature of the
wen. Hie family, the Hydrophiidae, i3 large and varned
I‘.-u '|||_':'I||||_'r- ore I:rT||||.|!l!'. Lhie mosd UM roLgs stinkes
i the world, Yet they are the [east known of reptiles:
few people of the West are aware that sea serpent
monsters of every myvihology, actually exi=t Ancd thes
are perhaps the most venomouos of vertebrates

Death lunges ot the suthor near Australin's

=waln Keels. 1 he olive sen snake struck repoatedly

clurmng a twi-minuote sltack. Heoad the stulils

fanpe of dzpyvsprny foevis penetroled Mre Macleish

fjusrter-inch-thick wet sut, he probably would

hitve elledl MNo antivenin exists for ths spediis
Scelence knows little about these sea creatures

For this expedition, the author woined forces will

o tenm of Auwstralian ddvers and an Amencan

het petologist studvine ses-snoke behavidor,
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of New England, mn New South Wales, agreerd.

They were right. As we swam along that
first day, a second snake sppeiared, then a
third. Ben, Hal, and | converged on them.
Eva, Ben's wife and diving partner, joined us.
Before long, we knew, oneof the snakes would
come up for air

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

Suits Protect Against Cold and Quarmy

Ben and Eva set their underwater cameras
far close range. Hal and I tested our snake
sticks—aluminum rods with pistol grips at
one end and tonshike jaws o the other We
were rovered head to toe by diving suits of
fopm rubbeér o protect agmnst the July chill
of the austral winter—and the possibility of
snakebite Although at least one offshore sen
snake, Astrotia, can bite through quarter-inch
neoprene foam, the suits offered fair protec-
ton against the shorter-fanged species

COne of the snakes left the bottomy, angling
sharply upward. He saw us, shifted course,
came straight in. His unmarked muastard-
vellow skin showed him to be an olive sea
snake, dypvenrnes laevis. His kind could reach
better than six feet in length, with o heavy
body and a mouth big enoueh for serious bit-
ing. He had o neat, blunt cobra head ane the
cobra’s lnrge dark eve. His face was pleasin,
fixed in a small smile.

He kept on coming.

What would he do? Probahly nothing.

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

Snake hunting t= a =ometime thing We
moved around the Swalng, sometimes iinding
a solitry alive snanke on the prowl around the
foot of & coral head, sometimes seelng no ser-
pentine siegn at all. Then, one morning, a new
anc imposing kind of wa serpent came wind-
ing and glittering into the hazy edge of my
freld of vision. As it swam closer, | saw a pale
and dark-patterned body ns thick as my arm,
and a broad unsmiling head

I dove oo soon and grabbed oo guickly

My snake stick caught the animal well back
wlong his body, Immediately he turned, snap-
ping victoysly, nned began sliding back toward
my right hand

The jaws of the snake stick could not hold
him. 1 resisted the impulse to drop snake and
snoke stick and do my best to walk upon the
water (there belng no way w get out of it),
mutle a left-handed wrab for o point just be-
mind the guping pink mouth, and held on. My
fonm-rubber sloves, 1 reasoned, would pro-
it me if 1 missed and he didn't

The snake threw a couple of coils around
my arm, braced to bite if my grip should
loosen. I 'made urgently for the distant boat,
crawled up the ladder. flipped my victim into
a wet burinp bae, and sat down to di & little
serious breathing

Hal came aboard to view my catch.

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

“I know,” | sand; stretching and Aexing mo
cramped fingers

“He was really tryving to hite you.”™

| nodeled in Tullest agreement

“Let's find out what would have happened
if he hard,” 1 supgested,

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

"That's interesting,” sad Hal, with mos-
terly understatement

Close Calls, but No Catastrophes

(her snakes turndd up. We collectad sev-
eral. all ohive snakes: One demonstrated the
versalility of the serpentine heard by dislo-
cating his jaws and sliding the top one over to
hang a fang in my gloved finger. Thit one,
fortunately, did not penetrate; Hal fipped
another snoke into the bant, only to meet him
corning down the ladder a5 he wis going up.
Apn, no telling hite was delivered.

Next morning we strapped on Agun-Longs
anel famned out across a new stretch of hot-
tom Ben beckoned to me from 75 (eet awny,
As T swam toward him, [ sow him mdreuver-
ing to get shots of o pair of snakes. Mating? 1
couldn't tell There was reason to believe that

Tangling with trouble, Fva Cropp chngs desperately to an olive snake that attacked as she
trieel to snare it When the three-foot reptile soapped at ber gloved hiamd, Mres Crapp gailled
its il Cmusing the head end (o react by holding fost 1o the stk She eventually maneu-
vercd her cateh 1o the boat, where captured snakes wore studied and thetr venom epllected

563






this midwinter perlod was the mating season
and we had planned our visit with that in
mind. Some sclentists had suppested that seq
srkes ore most hepressive of matine time

| never did find out whether Ben's two
snakes were mating or not. As soon a5 1 goi
near them, one turned and came at me; not
with the normal soft. sinuoiis movements ol
hiz kind, but swiftly and jerkilv. Séa crea
lures betray their intentions by the wav thes
move. Their fnves may be expressionless, but
their bodies are eloquent

The snake coming at me seemed bent on
ureen! business, and his body languaee sitid
=0 [ picked up the first defensive weapon thit
came to hand: o lacge, stff sen slug

As the snnke darted close, I pushed it away
with the =lug. Asaffron blur streaked over Ty
riecht shoulder I lel o tue on my arm and saw
i gapane mouth bite and bite aEain. | droppaed
the sen slug and grabbed the wnthing bocy,
pulling 1t free, then releasing it before the
head could reach myv fingers T
ished, to reappear between my legs. He

I¢ snnke van-

stapped at my fippers and got his short lanegs

530 National Geographic, April 1972

inter mv Ll ||J_|._r —+ 0T rathet, 1nto the thick rub-
ber that coversd |

close to
two minutes, Dedicited [.!|L411|-_-r,L||I|-.-r thiit
b is, HBen kept shooting pictures instend of
wastng thne and grent material by coming to
my aud. At last myv tormentor headed (or the
bottom, still twitchine with rape. According
o the laws of nature, 1, the intruder, was de
feated and would soon be dead—as I probs-
wbly would have been, had 1 been swimmine
in my own skin mnstead of a rubber ane

L his onsbaneht (pases 564-3) lnsted

Serentist Keeps His Homework on lee

In afew davs’ time we hail 4 good numiber
of snakes ahourd, all of them of the alive va-
mely except for Lthe heavy, muscular beast el
caught the frst day. Since he was anigue in
our collection, amnd since Asfrofie slokesii is
hard to remember, we cilled him Claude—|
sjipose because the nime was so perfectly
iII-.._1||_|II'l ipirate. »everal of the snakes had e
foF no apparent reason, as sen shakes some
Lies oo capuvity. The dead animals had
gone mnio the boat's refrigerator, there to keep

Mating obive snakes entwine in a living Little &+ kpown of muiting behavior. bt
catluceus, the fomilisr serpent

mehicine. The pair will shortly e

S5 LTI T e males appear o be sexaally active in

e BNl qEC ] III'.|'- Females ane II'|'||-F-|_-'|_'||.|[|_'I| with JLLE AN

arate, a=-do Rl |'!i'l-l.' rE.Ll...'." I‘I'IILEJHI thal mov be (ored 'L|||i| ""”l-“J"l“. AT

loabng above a coral bed

Limes weeks—oven vears—after matine In



Divine With Sea Snakes 5§71

{resh untll Had ¢ouhd get around Bo thetmn. Sow
it was bme for hom to catch up on his herpe
tidogicad homework

There are about fGfty kmids of sea snakes;
mosl oceur—ind probably evolved
soith Astan and Australinn coisinl waters: A
[ew species are found as far away as Japan
anmdl the Persian Gulf. One, the vellow-hellied
Pelomis, has crossed to tropical America’s
wiest comast, and lives by the million m the
Bav of Panamny

P WArm

=en snpke species differ in form and be
havior, but bave cerliun fealures 10 common

“We're trving 1o find out how hife under
witter has affected the boa
tres,” Hal said, laving out [imp specimens
nndd tharp implemente “Some of the adapla-
tiotis are obvioids The flattensd, raddechike
tiil. the nustrls set on top of the snout 1nstead
of on each side, and egquipped with Haps Lo
heep them closed wunderwiter, the smialler
size of the broad bellv plites that Lind snakes

s ol these crei-

e 1h crpwiling,
“"Bul there are others yvou cin’t s8¢ al o
wlance; ke the speanlly adapted slond in Lhe

E AT R TR | fertiliaed eors ol

velon within the mother. and the

voune are borm alive, 5 few sea
smakes lav pppe ashore, safe from
IFVELT T |'rl'|IE-|.| (N g

mowuth that belps get tad of <ult from the sea
water they drink. 'm looking for more ol
those mternal changes.” Hal opened the bods
cavity of 4 snake and mjected hrightly eolored
atex into the veins and arteries

“This stuff will hitrden. so that Iater, at the
umiversity, we'll be able (o study the whaole
circulplory avatem.”

“What about the lungs?" | asked “Some
i stidkes can sty down lor two hours o
more between breathe How do they minage "

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

posing & membranous sac three-guarters as
long o= the snake iself, “Like most snakes
sea o sniakes hove only ope lhang, but thewrs 15 a
big ome. Piaart of 1t 15 lined wath ood vessels
for uxyveen absorption. But here, at the very
ehdd, there's a simple sac m which air1s stored

“Ancother device for stretching a dive 150
controllable heartheat These anmmals can

slow thetr pulse rate by 30 percent when thes
v Uncer

"But diving time vares with species, activ
iy, andd witer temperature. Phe bigzest have
rislitively  bleser lungs aned can stay down




longer. An active snike has o come up more
ollen than a resting ane. Amd a8 thie watier
pots warmer, diving tme eets shorter.

A he refched Tor the next specimen, some
thing aboul the fArst caught his attention
“Hih! Look here. A male, and in breeding
condition. Here are masses of sperm cells
reardy to be implanted m the oviducts of a
temale. The females of many
nnd jand-—can SLor
bodies for weeks or even vears

SPCCItE—Sen
these cells insicde their
until they
have epps ready for fertilization. The sperm
I
w embrvas develop
there and are horn alive.”

fertilizes the eepee in the aviduct

SlMMCIEs 03 S -1|.|.|-,1.'- :

Some Stukes lmmune to Others” Venom

Clur ledson in reptifian phystology wias 1n-
terruted by a commotion off the starboard
Ron, it appeared, had shipped unak-
trusively overboa

bririaam

|s deual) and now sur
fnced imoa state of perceptible agtaton (not
al adl ws ustmall. He was treading wates
g over his head a large olive spoke that he
held bare-handed by the tadl, and uttering
lowd and fervent sounds The full text of his

winrl

messape was garbfed by the waves that =ub
merged s mouth, but s eist was clear
saomehoidy et this [blubble] snake off me
{Iluhb

i WL 1t iR

¢ haneds,” We threw him a burlap bag

KRon came aboard smiling and breathing
just & [ittle deeply. Topflizht Australinn div-
ers like Kon, Ben. and Eva do not go in much
for gasping ) He was also sucking his finger

“Bite vou, did he™ 1 asked, sure that he

L

il not, Ron enjovs o joke now anid then
“Neah, well, he =ort of scratched me 'l b
right.” Then, seeing my ook of concern amd
risihie to the ocension, he mtoped: *Oswe! Nye
been bitten and I'm woimne to die. This is the
end of me! Boss |glancmg heavenward |, here
M I
of me heels on the deck and see the rolling of
me eveballs as the convulsions seize me”

Hal persisied. *1id he get poison in, do you
think? 've got some antivenin
alive snake venom—there's no serum for any
of these reel snakes vet—but i works for ane
of the coaktal species, and it might help.”

Ho, Hal, he never gol to chew on mie, lust
cirigeedd g fang: across: the sKin. If anvthing
gobt iy, 've sucked it out,”

Whether he had, or whether the sea snnke
Had withheld its venom (as these animals can
o at witl), Bon suffered no il effects

~ince o xchentitbhe studies had been ||I_a|_|
l=hed on the polsons ol the two specirs we
had collected, Hal ran some preliminary 1ests
His laboratory mice proved Claude and the
alivie sniakis
Both genera proved themselvies immune to

I comne, Soon vou will all hear the «

1= not for

b B infensely venomous, danil

their own and each other’s venom

Having farrly
pashed on to the Sauvmarez Reef, 50 miles
Jwdy o the eisl
species of sea smakes ang
water enviranment

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

sampled the SWaEins we

Here, we Lnew, were other
g different under-

Shiphoard  scientist,  herpe-
ilimst Idre Harold Hedwiwol
thelfty fills 2 sen snake lune with

wiaber (o deletriine ms volume
swearly three-qguarters as lony o
the smaks
MITIELLESE. IR J0 Sir-slorawsse s
thaat  allows the

ikstlf, 1he lune Lot

anErreml e Tk
lone  pnderwater todles alted @

= B
split-sevonid hreath

viglids §is

Strugeling  killes
venom Lo sclence. An instant

photograph was madde

siter thi
Astrotia ilokesii drove s Tanses
sopeealed bere by tissue of i

miten

The visihle

b .
crve ondy o hiold pre

through the
tnrs Fubilser voviers

(i






reflects its heht Ron, Ben, and 1 took turns at
the helm during the night passage, watching
the compass’s red glow and the white-topped
plaock masses of the big beam seas rolling in
out of the darkness

Although there is no dry land on the Sau-
marez Reef, it boaste a landmark visible for
miles; n U8, Liberty ship, high and almost
dry on the outer coral rampart, rising 30 fest
above the white water that swirls around it
Hlown onto the coral by a cvelone in 1945,
the Franciz Prestor Blair still looks from a
chistance like a ship under wav Instead of the
forlorn, Tust-rotted ruin she is. We sighted her
at dawn, and by midmorning we swuny at
anchor behind the reel on which the sad hulk
stood, On the ovean side a few hundred vards
away, cobalt breakers us big as bouses ex-
ploded in slow frost-white cataclysm aned
almost padpable thunder,

Tiny Head Holds Deadly Peril

Beneath the surface we found a marine
world different from that of the Swaine
Extraordinary visibilitv—aup o 200 feet, we
reckoned—and o smaller fish population
gave 1t an empty look, a sense of ocean and
remoteness from the redalm of man. But (he
sinkes were there | spotted a slender tiny-
headed specimen on the first dive, and added
Microcephalophis gracilis—one of the twao
most venomous sen stakes—to our st

Exploring the reef edge, Ben found a mat-
ing pedr, small dark creatures of a <l un-
named species. The two intertwined for a
moment and then rose straight up, still half
cncirchog 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 come to inspect our swaving anchor
chaim with apparently nmorous fascination.
We followed it on s rounds, noting again
that, like others of its breed, it passed by Jit-
tle fish without so much as a snap of the jaws

I had noticed this curious behavior belore
and wondered at it Unlike M. pracilis nnd
some other small-headed snakes that live on
fish eges, the vlive snake & a fish eater. But
how did it stay alive if it never pursued a fish?

This time I knew. Hal had explained that
this particular species cannet catch fish un-
less it corners them in crevices. Placed in an
aguarium with free-swimming fish, the olive
snake will starve
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A stlvery fiash near the foot of 4 corml cliff
caught my eve I swam over and saw, for the
first and lust time, b snake that had proved
itself 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 motionléss fish abom 2% inches long,
gleaming white, with a few liver-colorerd
spots: noerevice dweller, seized by stealth in
the Arpryvsnras tradition,

Later I put on an Agua-Lung to explore the
itse of o superb bommie (as Australinns call
4 coral bead), a 30-foot monolith rigng out
of pure sand. 1 eased along the hottom, peer-
ing into caves and crannies and feeling Yonse-
thing like an olive snake myself, A glossy
httle black snake appeared. gentle ns a kitten
It made no attempt to bite ac | dipped it into
a nel hag

I showed Hal my new neguisition

“Po vou know whit vou have here?” he
acked, peering closely ar my little shiny binck
snake. " Do vou know what this is™ he addecd
rhetorically, “This animal 15 a melamstic
variant of Emvdocephaluy annulatus” He
meant a black version of the turtle-headed,
ringed sea snake.

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

*Happiness is another species of seasnake,”
=aid Hal

Even Sharks Shun Sea Snakes

The next morning we collected another
M. gracelis, which we found with its minute
hewd stuck mto a hole in the sand from which
it was probably ingesting fish eges (right). We
watched it for 37 minules, not wishing to
tnterrupt its meal, until cold, boredom, and
the warrval of o large shark moved us to
unpluge 1l from the botlom

During the entire span of its leisurely meal,
M. gracilis protruded blind and unprotected
irom an open expanse of sand botiom. 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 Iead in time to the extinction of the
species Ubvionsly, this and other sez snukes
have few enemies

Apart from sume Asians, who et sea snakes
and sell their skins, sen eagles are the only
creatares proven to feed regularly on these
repiiles. They seige them on the surface as
they come up to breathe, and drop them on
rocks to Kill them



Sharks? Despite the fact that Hal has os
cosionndly foand snnkes in sharks stomach
trawlermen report that these scavengers
which eat evervthing else thiey throw aver-
bagrd, will nol touch sea snipkes

(M her carmvorous B<h? The hardes Gl fen-
o hundred-pound snappers and groupers
that seem to dominate Austrolion reef hiic are
Ul capable of eating snakes, ancl are largels
prutected by their heavy scides from the bite
of 4 counterattncking reptile. Yet we had
wnlched hundreds of such fish iEnore living
—and dentl—=en snakes, and seen that the
i snakes have no mbred fear of them Al
nhserver ol the e cveles in snake countrs
o el e ||,'I'|a[||_|_'1| o risk A& renoralization
‘Flesh-eatinge fish don't eat sea snakes " And
I woitldd T wrong

Lake most generplizalions thts one neeils
a quitlifier. The gualifving word 15 " Pacih
“Pucific Besh-eating hsh don't [normally ] ¢at

spi snakes" is proluhly a defensible propos

tinn, Some At
and grouper families, according to & fascimat
i stady by Dy Ira Rubimoft and Dir. Choom
Kropach of the Smithsanian’s Tropical Re
sparch Institute, torll eat sed snakes when ey

antic fish of the same snappwer

are wiven the apportunity. Which, in niature
would be never, since there aren’t any sen
caphes i the Atlant

[t appears that the genetic ¢onditioning
of the present Pacithc hsh signals 1o them A
(act that their forebears had to learn the
hard wav: “If vou eat sen snakes, vou die.”
And fact it 19 For though sea-snake medt s
edibie, and the venom harmless when digest

erl, A4 snake swi
stomach fimmg of its captor and RO it Andd
unlike sharks, which often mangle their pres

;|'-'.'|.|;'|| |1 |I||!-| r‘|'|.|:'. |II1|' '|'||'

before swallowing i, snappers and groupers
tlown theirs intact

has, m theory, Pacific fish died, and even
||:|;|||_' their kind became |-r-|-.'r.-|:|"r1|-.--l Fl L
cat snakes Exceptional fsh with an appetite
ectively killed off belore

for anakes wWere se
they could spawn more snake enters But
according to the Smithsoman study, Athantn

Like a magician s rope, willows MWirroe.
ceplalophis gracilis rises from the sen Boor,
= baricd hed probime o hole for bsh ogrs
Cine-such food-hunting Jorays Lhe setpwenl en
e [tseld with sand thal fAELsAn flasough
Harmiessly, Eves coversd and body exposer],
Lhis five-foot cpecimen Ted [or nearty 40 min

ites, rnored by carmiyvorods Bal




Underwater taste test

browd
riEhi







carnivores, uninhibited by anv such genetic
mechonisms, guip down whole snnkes and

somelimes die as o result Clocasionally they
regurgtate the Wving reptile b for dving,
which suggests that the indnadoal snake (and
not his posterity alone) may benehit by biting
e that T Atlanth
brought topether in
large numbers, as they might be by the pro-
posed sea-level Panama coanal, there would

In anyv case, it is probab
h=h and sen snahes are

he an ecolomcnl crisis
nttnck the snakes But as =oon as the Atlantic
carnivores learn what their Pacific relatives
already know, and avoid the deadly reptiles,
sed snikes might infest the Canbhean

Hand-fed Fish Prove a Point

Lyr. Rubinofl and Dr. Kropach were wark-
mg with Pelamis, the onlv sei snnke found on
the west const of tropical America, and with
tank-adapted Amernican fish. Yet we felt that
their theories should apply equally to the
Vustrahan reef creatures. We decided totrv a
similar test mn nature gl Heron I<land, an
altractive httle resort whose andersen sur-
FI'ILI.|.'|||.I.IEE_:-L Are Proled tised from S CAr hshermen
ANd CO

lectors. Fish at Heron eat what divers
hand them. Would that include sea snakes,
or pieces thereof?

We headed for Heron, 20 hours away, Lo
hnd out. Ben, Evi, and I set up our fesding
station about twenty feel down, Soon a dozen
assorted members of the grouper family had
rallied around

As Ben photographed and I watched, Eva
took bits of coral trout from a plustic bag and
held them out to the ciccling fish, A wort of
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AL hrst, the fish may

Laethal trio varies widely in size
and oolor, Light-hued dstrodiy
the most mussive sen
make, can repch the thickness

e Tall

of mman's lorearm. Botin dead
l1ne<s it hovws {o ane ol the sea's
mast posonous repiles, Mioro-
cepialopingg

ERSLTLIE

Wihose

sl

gracels,
mieans “slender
headled enake ['hie snih NIRRT = b
Hive snalke at bt can grow

by =% Fept

feeding frenzv developed: the groupers oc-
casionally broke away Lo tear into a school o
nttie hsh and emerge with chomping jaws.

Now Eva tossed out tlead sea
shinke. Instantly three or four fish roshed at i,

a sl

bit it, and dropped it Next came a piece of
skinned smake. A blue cod swallowed it at
once, théen broke out of the feeding circle in
apparent distress, gulping and stretching his
He retired to deeper water, his
appetite clearly ruined for the moment

A5 i final test Eva tied a dead snake 1o a
trout fesh, Repeatedly, the fish
struck, dislodeed the prece of batt and ignored
the snanke. Then a Maort cod, bolder than the
others, seized wut at the
same time. He swiallowed the meat and per-
haps, in the process, gol part of the snake

gl covers

plece ol

yath snake and

down hiz gullet (preceding pages) In any case,
lke the b
neaded for deep water. There he holed up in
a tny cave and proceeded to swallow the
ERUTe snake

Which, I suppaose, only goes to prove thal
Lhe¢ soundest theories ndmit of exceptions.

still, the mamn point was abundantly re-
established: That sea snakes, those deadly
mmviaders from the landmasses of the earth,
lve safely in the murderous jungle of the
of the venom
the epp enlers, for in-

li ue cod, he stopped, gulped. and

coral reel through t
that some of them
sLIARCE—Never use
Neither hiding nor hurrying, these mi-
grants from the airy realms of brush and foe-
est now lve unleared and unfesring in the
stone  wilderness of
aliens al home in an alien word. []
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If you cant change your habits
change your tires.
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) Up from a realm of perpetual night

Mhﬂ'i 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 floor—marine biologists 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 taken—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 circulatory system

with an injection of
latex (nght).

EIREAT F_ RS8O

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 you nominate them for membership on
the form below.

MATIONAL GEOGRAPHIC SOCIETY MEMBERSHIP

| WIEH TO JOIM

SUBSCRIPTION TO THE NATIONAL GEDGRAPHIC

L = CALENDAR YEAR 1971 MEMBERSHIPF DUES /WCLUDE
(GIFT MEMBERSHIP)

| MHOMINATE

P E S MY
MEMAER MaAME







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 running this ad.)
chance Copy down the emergeney numbers listed

S0 most |lhr i I.':-'f'l panies hive programs on the mside front cover or first page of vour
that teach school kids to report emerrencies I-"ZIZ'["|-"'.".*' directory. Add vour family

In 'i:t-rir'|'.|| [elephone areas, six and seven — doctor s number, And the number of the
vear olds are tanght to dial 0", give their nearest hoapital, Next, tack ap the list near
name and tell our operator where they are yvour phene. Then get your Kids to memorize
and what's wrong., While older students nre it, just in case it pets lost.
trained to dial emergency numbers direct By the time they re through memorizinge
hecause that's the fasteat Wity to cnll Lor ,",--!]'l_ those numbers ':.:'.I":'l- e o ineto have BVETY
But of course, we ecan't reach every kid. grownup in the house knowing them. too
We need yvour help at home. | Which is why ( Which iz al=0 why we're running this ad. )

GTE

GENERAL TELEPHONE & ELECTRONICS



DISCOVER REAL
TRAVEL
ADVENTURE!
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Chevrolet. 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 LLand 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 S .
4 »
Have a good

first Square
time. Polaroid’s new Square Shooter 2

Shooter.
Look at the

picture. L.ook




CUT RINGS AROUND
OTHER MOWERS

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

i ! . 1 =N K i
AEICY LR SHOAOTS MICITHT IO 2T

more \han o shortcut o a

q DoKing I's b
hiee Bolers W T Fh g
features you'll appreciate
Augged 7 hp engine. Optional
elactric storter. A satety et

that stop= the engine if vou're

not fifmly in the saoddle end

compi@tely under control. And

this new rider cuts o genercus

28 mweth thot makes short
work of lown choros

The new Bolens riding mower
Turmms on o dirme. Muscles jig

way over the mosl ralling
lrwhs. And leds you aee whel

yUILl IO QIO - 287vary m niile,

Bolens rolary mower needs no
grass bDog...leaves nothing
behind to rake up...actuclly
foods your [lown every tme
you cul il.

a0 anlope | ad! Tl
ctory litts the gro cuta il
chops itinio Liny particles
biows it Bock to ground lew
chere Il becom mlch |
i ! Wi, reloin mois
tur 1 X if 1
Jres 1 he modd
push and el pallee



"Way out Wesl"® is no longer oul of the way.
Excellant highways bring you 10 {or close-tips
ol the breathtaking bioness n ths half-milhion

square mile vacationland.

You can relax In the Informal hospitaiity ol
sCenic resort or ranch on one day—and sampla
big city sights and delights on the next, Gatting

arouna |6 easy

We'll send you & color preview ol your

Mallon Vacation, Maill the coupon. or wrile

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

Plaase send me inlormalion aboul a TWO-NATION VYACATION

in Oregon, Washingion and British Columbia

PACIFIC NORTHWEST VACATIONLAND

Parliament Buildings

VIO

;

|, GBritish Columbia

Vicloris

c

anacda

-
i



in the great,green
Pacific Northwest

Escape-{o where
the world is still fun.

These davs — the Tun beging where the high- V hey go tTaster and farther on less Tuel Fual

Wiay ends that went (o wastée now Ooes N0 Doser
- = i Exhaus grargy i idlarmed.  LUnderwares
he new Evinrude motors like the 865 hp thaust ' | L L e d. Under

" SNANNE Mo COoOMmouter L AT PR far mi
riurmph above make i1 easier than ever e nhapis ALA LOMpY LAY I ' ot

. ; Muin hvoiro-guvnamir @t
gnjoy the Qood lite aflipat — away om the = J aiTh !

r"::U'I.:"".Il"ll"I H | :||||'||I-I -EI-.I-_l -:ll.'"'E':l — 1108 11..rl__-r_:‘ I'Il_ FLEm = -||I-I ..'.J::. .!I._-:_ .
| oday s mid-size Evinrudes do things only the are 1o wavs to go, at your Evinruge dealer
bigaest and most expensive motors could di :

i few years ago

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

; ; i Full fina gatalog fres. 16 new Evienide: — & fa 125
WLRT  Eacdl ;'f'ur‘.:f Ve YO .E'.-I".'.:ﬁl_'El'I g cironic

ho. Write;: Evinruede Aorors, 40048 N 2X7th St &M
gnition, unike your cat Wwrbihes. Wis S3208

CLEAN WATER: our future mrldlngﬂnﬂEV,'NRgﬂ E” ;ﬁr'.-'l
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Once you understand

how central air conditioning works,

HOT M0

12000 AlR | -a

How central air
conditioning works:

. Hot, menst nousehold air
tw drmwen Lheougeh o filler
by means of a fan blowor
ioeatisd in yoor Tarmee.
. It then pesses throagh a
coolit eod] that whbsords

E b hiemt

0. This alwor b hoat 1=
Ehien plassed on by

red tigrrnnl Cubses L oy
onbdoor pondemsimg il

i ownarre Lhe heat 13 blown
W Ere Oy 3 f=n whieh
cHsehareres o, inido | e

cHE sk mir

B AL the siume Lime Lhe
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froart Lhwe Buadise, Lhe eosling

coll PRIMNVES SE00ES Ve
s e ] ks
ik WY
t, Cloan, coul, Jiehumadifiod
afr 1% then orreodatosd
throwuph the doet wark it
§YET Y MMRTI Gl WOHIE e

A Lt al, locided i
L Living wmen, lsts v
splpet U bempseradsm

lewal vonn wand

ELECTROMEL AIR
L ANER

Cantral mr condibionmy 1= one ol the best
investments vou can make for your family, In termes of
eomford, well-heing, and good living

Properly applied and installed, a central nir
eanditioning system will give vou cool nir distributed
eveniy throughout vour entire home, With proper eiire,
it wall grive vou years of relinble service and comfort. It
eold Inerease the valoe and salubility of vousr Bome.

The eost eould be much lower than you might think

®
CONDITIONED AIR

Particularly if vou huve a foreed warm-air furnice to

begrn with. Hecauss, for bot
mnd duet wirk e reguined,
=0 1 VOur hotse g an adequate Torted warm-ilr
rurnace and ductwork, you're h:lJI.".r.=1].".|'_l|_rr'i_-_
The purpose of these paees on céntral nir
condifioning 15 W help you make o wise mvestment
W believe o eareful reading will reward vou wall
tof Veairs Lo cornes

| heatimg and eoading, 8 fan




GE builds gquality into
its components.

From the preceding page, you know basically how
central atrconditioning works. Now if you'll {'UEl':lilli'I.t'.IZ'u‘LLI:'
c-quii-.:m:nl, vou'll learn about some of the quality we
batild in,

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

Every (GF eondensing unit has o GE Climntaf{
COMPPESSOT, the heart ol Lha
whole system. This
compressor has & remarkable
recard of reliability in over
500,000 installations. What
makes it so good T 1t
desirrmied for the job and
manufsctured with careful
attention to quality. 1§ has
destipn features like a quick-
acting thermol overload
cantrol to prevent motor
hurnout : & centrifugml oil
pump for complete lubri-
eation of all moving parts;
mternil spring mounts to cut .
vibration: and unigque, super-strong maotar mesulntion
that resists refrigerant eontamination and helps Lo
withstand unusual voltage surges. All together, these
fentyres make 5 compressor Lhat's the envy of the
mdustry.

GE's efficient Spine Fin "coils

help prevent leaks.

Cnly GE central

nir conditioning
units have Sping
Fin rondonser
coils. The big
acvantage ts that
Spine Fin coils

are permanently
bonded Lo
continuous copper or aluminum tubing, This eliminates
over 90% of the brazed joints, the spots where leaks can
oveur to couse fallures, On an equal weight basis, theyre
almost twice 8% effertive as conventional plate fin coils,
Thats why GE needs only hall the weight for heat
transfer surfnces as competitive units.

Mow for the condensing units.

The Executive mode! can give you operatmg eosts ap to
15% lower than other ecompressor models of the s
enpucity, This is our top-of-the-line model, with nn
automitie two-speed {an so that it loats along quietly on
moderate days, but has plenty of reserve power to shift
nutomntieally into high air-fow on o scorcher {o Keep
vou eool and comlortable,

The Executive comes to vou with a live-year
Proteetion Plan st no extra cost, During the first year,
under normil usage, there is no charge lor parts or labor

GENERAL @D ELECTRIC

'l understand
Genm E:drit’s woﬂ(swshzwell.

(exeept for fillers, exterior panels or grilles), Daring the
st four yesrs, a labor charie only for replacement or
repair of covered parts. Parts and lsbor {or repair to the
compressar or leaks in the sealed system are coversd
for the entire five-yoar period.

We abso have o Deluxe modet that offers vou
matched component relisbility. It foatures a classie
appedrance and a manuully operated two-speed fan.

Chur Debuxe model earries o one-yoar parts only
warranty plus on additional four-yesr parts only )
warranty for the molor compressor | Labar, diagmostic
calls and local delivery of parts not ineludad,)

Top air discharge i3 better: I menns that hot airis
directed upward; not sideways at the bushes. The nose
3 directiod wpamed
and not toward
v meigrh bors

ot Tl top
discharge britgs in
air [rom {our sides
at fow weloeily
which hoelpsto
prevent clogmng
af pondenser
surfares with
leaves, grass
chippings, ete.

GE's Mational Service Contract.

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

irtee (F108.00 plus loend or stk tases on 36,000

TU/H cooling system). It sovers serviee, both parta
and Inbor, required as o result of normal usage from Lhe
second through ffth vear from date the equipment is
installed. Serviee is performesd by an authorized GE
Central Afr Conditioning setvicer of vour choiee, (Be
stire Lo read the eontract for details of coverage and
exroptions, such as normal maintenance and filtor
replacements.)

Mow are you ready for total cooling comfort?

Your GE Central Air Conditioning desafer will determine
the cooling comfort system thats right for your home
and pocket ook, He’s well qunlified to figure your
requirements, to install properly and 10 provide
complete service,

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,

RECASTIVE

r—.. ____ . . N | TN T —— —— e e S ey - i e— = — S w— . -r1
| Genoral Fleetrie Company NG-472 |
| Appiiunce Purk, AP4-2004 |
|  Louisville. Kemtueky 401225 I
| : .

| Please send me more inlormistion on eentral air conditsoning |
| athd the (GE coaling prodseis. |
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Mazola 100%
Corn Ol

Dresses Sﬂ

| !

golden

i
-]
? i
1

I

IJ

u_
11

viazola orings out the natural
fresiness in all your salads
You know, all vagatable ous
chor T oome Trarm Bond
wholesome corr, Bul
Mazoda does! Its 1005
potden Corntnl: so i
Blends right with salad

dressing ingredienis—

erihances the tastse of

NErps., e AROTINES. 2N SEHCES
Torught, dress your salad
rght wath NMaroia!
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Tﬁn had ul' Aha

‘m % didn’t have °

;y P ~'-.., 'a,;,ra Winnebago
for his

!;,""_ campaign tours...

"The kids sure anjoyed thal stop . . . Mouni
Rushmore! Lincoln, Washington, Jelterson
end Teddy Roosavall carved on 8 mountain
7. . with thair laces 1aller than a live-siory

" building. Winnebago sure has made this a
graat trip. And so convenient! Everything

" “wa nead is built-in — kitchen, bathroom,
bedrooms — the works. Sure baals last year
when we spenl half our lime stopping
at restaurants and trying to lind motels with

room for five people and a dog.” 'F

“F

L Winnebago molof fHitemeas
priced from B5. 708 *

| ) i < ] lnd oid LEE TR -RE TRE 1o
JERAIE SR A I ITF = (1] 1 1TEE o 1 'r.:l:r'ilfr';'.'iu

WINNEBAGO

Amernica s best-selling motor home




g el bo -|. FE YO | rough or smooth ri :."..'_ rreat new reserve tane |
Wing, 1l return the favor . =T AreY exira gas or waber "-. Sl)A-approved spark

nda I a0 1s al ur Honda dea ;T

The ﬁﬂnda TraJl 90




e
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With our help these dolls are making a profit for these guys in Watts.
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Québec 3,000 years later:
Have we got something to show you !
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The Linted-Edition Regeney:
A very special Ninetyv-Eight with the Titfany touch
to mark Oldsmobiles 75th Anniversary
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Kids. The free spints in yvour life;

No one appreciatesthis 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 has to be seen, to be
beheved.

Hohday Inn has made it easy and
inexpensive for you to share these things
with your family. Because your free spirits
are [ree with us, 100,

That's right. If your children areunder
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 just two dollars. You can also take
advantage of our list of expenenced baby-
sitters if youneed them.

20 nstead of telling vour children all
about the world, let Holiday Inn help sou
show 1t to them:-All at a reasonable cost.

Make a reservation soon at any

Haoliday Inn by calling the one nearest vou,

Then take your free spirit for a free nde.

‘T he most accommodating
people in the world.
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jirect from Minneapolis/St. Paul
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..clipeet from Seattle/ Tacoma
direct

Naobody flies to the Orient direct
from more U.5. cities
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acenary. Blutts, springs, caves
akes, hills. Mother Nature works

overtime in Missourt., The panoramea

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

MalL TO:

MISSOURI:

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

T

You will qualifv if:
® vou getf o kick out of packing the kids into

vour station wagon and driving off 10 a
big adventore in Mars land's
Chesapenke Bay Coomtry! ® vou're
imterested in rediscovering the
unigue charm of lighthouses! ® vpu
love browsing through quaimt fishing vil-
bages dating from the 17th Century and
stifl lived il ® you pppreciate some of
the most delicious scafood in the
world! ® vou really like o ream
through unspotled country where
the salt air and the sun and the
dunes and the besches make
yiru forget such things as tour-
st traps! H you meet the above
qualifications, come o
Yiarviand, We pusranice vou
one of the most exciting
vacations vou'll have for
Veurs (o come.

Maryland . . . just an oyster shell's

J.'hru'l-'- [rom Washingion, D.C.!
| T H'.J 4 OF ARRERECE [HO )
May we send you a

colorful Maryland Travel Kits Wreile
Maryland Division of Tourism
Suite NG-42,  State ONfice Bullding
Annapaolis, Maryland 21401
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Sportabout, you get the only car -:_'-1.'E'r:1i|;'l'.l to fix it over 1900 free number 1o call in Detroir if
wagon made in Americathatgives dealers will loan vou a car. Free. vou have a problem. And we
you sleek, racy looks, a rear lift gate promise you 1l get action, not a
andd 608 cubic leet of cargo space. runaround.

You also get a car that's heen _ Noebody in the busi ness does all
road - tested and checked over so - i, Myt e Harar ‘.i'.i-- OF YOU ||I T '-.-|'. Uy & car,
thoroughly that we make this v Lot o ey i Whic h 15 r'r va b |1 .'-.|n reonle
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In less than a second this vacation could end.

Too many vacations end on our high- straighten them out, improve visibility
ways, Especially on the older roads. on them. And close the gaps in the
Many of our highways are danger- Interstate Svstem.
ously outdated. 200,000 miles of We can’t ignore these needs.
primary roads were built over old Because loo many people are taking
horse and buggy routes. Those older one-way trips on our outdated
roads simply can't carry todav's high- highways.
speed traffic.
It's a chilling fact that last vear's
death rate on our older highwavs was
mare than double that of the
Interstale Svstem.
What's being done? Not nearly
enough. :
What should we do? Upgrade We can make the world a better place
EEEI'.'II!IE[-III"}' roads. Make them wider, to lree in. Calerpillar machines will help.

[H caterpiLLAR




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 flcet now numbers
110,000 trucks.

And with auto repair costs
rising 46°% since 1961, you can
imagine what that's done to our
budget.

We've heen doing some of our
own repair work, but our costs
went up just as much—from 3230
to £340 per truck.

Our total running expenses
from S612 to $823 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, 21971
residential telephone rates have # Consumer
goneup only 8% overall since 1361, s Price Index
And long distance rates have s Up 3T%
actually gone down. While thef:
cost of living has gono .

L ]:r'-'l.-'. o+ ;IBTI
s =" _+° Phone Rates
196]l wuSamemn, ___ o= Up 8%
{CP.L)

Obviously, this can't go on.
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.
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