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Siberia: In from the Cold

Like a warming wind, glosnost—openness—sweeps across the Sovial
Union’s vast outback, and Stheroans tn unprcedented numbers speak oul
against the mizuse of their rich storehouse of RO FreSOIUCES. From Jour-
niclistz to retndeer herders to local officials. they seek more confeod over thi
emvironrment ond destiny of thiz frontier, an area slightiy larger than the
Uinited Stafes. Mike Edwards and photogrupher Steve Kaymer report

# i L] i ; " g & II-:'
Last Days of the Gulag? «
As the Soviets dismiantle their notrrious “correctional™ [abor camps and
ppen their prison system to gréater scruting by the world, French writer
[T |"n'r"-' Vaudon and photogmpher Pterre Perrin vistt Perm 35, a camp

in the Ural Mountains

The Gulag Remembered «

From 1928 to 1953 loseph Stalin sent millions (o Soviet [abor camps, whe
millions perished. Mike Edwards describes the brutol gystemy, kriawn by (23
Hissian acromym gulag. and speais o survinioTs

Soviet Union Map

A douhle supplement outlines the sthnic diversily of the Soviet Linion and

highliphts the reography, people, and events that have shaped it istory

The Golden Hoard of Bactna <

\fter o decode of excovating on Afghan hillsides, Soviet archeeologis
L T : o it
Viktor Ivanovich Sarionidt in 1978 unearthed a trove of gold jeweliry
and other artifocts buried i 2,000-vear-old praves; here e presents o
I

selection of thase muaterpieces. With photographs by Leonid Bogdanoy

and Viadimir Tereberiin

Amt:rl::u s Ancient Hkt W ciI,Ll'I

Strange drowings on a desert flobr; oddly aligned stone columns, a peculiar
trough carved beneati o small wirnndow whhiat do |I'.-'.'_'.' mean j-'il-'l 8
Corison, o specialist who weds archoeology to astronomy, [ooks to the

cosmos for answers o some age-old puszles, Photographs oy Bob Sacha

The Enigma of Time 1

While most of us gre ohsessed with keeping rock o) i acholors deboate what

time actually is. lohn Baslough and photographer Bruce Dile reil the story
of a comcept that we think we understond until we try to define o

LOVER: Al @ campsite on the fundra a .'=r-'|'-‘-'-*.' wiorman chops wood. Nomadic
reindecr herders, her people fig] ht fora | of life as ofl and gpas development
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Young Nentsy reindeer herders welcome a supply helicopter in the frigid north
of Siberia, a region yielding its enormous wealth only through heroic efforts.

In from the Cold

Photographs by STEVE ﬂ.ﬁl‘fm NATIORAL GEQGHAPHIC PHROTOGHAPHER
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lite, 79-vear-old
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small cottape on the
Angara River near
Lake Bavkal. She
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and three children to
war and discase
Harsh conditions
nave ||.|J 4l POPU-
lation to only 25

millhion i1 Sibena, a



Like giant boxcars,

apartment buildings
sit on the permatrost
m Novyy Urengoy
atop the world’s
largest producing
natural gas field. To
the Sovier Umon,
Siberia s still a vast
Alaska-like fronner,
where such cities

scemingly spring up

overmght to support

workers who tap the
reglon's mineral
deposits

National Geographic, March 1900
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ONSIDER the reindeer. “A good
animal, a well-meaning ani-
mal,” Georgi Kadyrov says
He adds affectionately, *It
should live in heaven," It will
pull a sled. As couts and tents,

its fur warms in deepest winter. Its flesh is
tasty, and its bones vield buttons and knife
handles, Some Asians believe a powder of its
antlers will make an old man voung.

Georgi Kadyrov, aslight gentleman, lightly
bronzed, t= director of the Yamalsk) State
Farmon the Yamal Peninsula, a thumb of tun-
dra beyond the Arctic Circle in western Siberia
(some thumb: It is nearly as large as New
York State). Here hiz people, the Nentsy, have
herded reindeer for centurieés uncounted.
When Soviet collectivization reached Arctic
Siberia, the Nentsy were organized into work
units; each bossed by a drigadir, But the work
scarcely changed; the Nentsy still roamed, liv-
ing in tents with their loval huskies, following
the reindeer to patches of lchen.

“You should not offend the reindeer,”
Georgi Kadyrov adds, very seriously. " You
should keep him happy.” But the making of
great unhappiness, for man and beast, 15 upon
the Yamal Peninsula. Beneath its permafrost
and under the adjoining Kara Sea lie trillions
of cubic feet of natural gas —the world's big-
pest deposits, say Moscow experts. Sofragileis
the Yamal, almost like an icebérg with a green
skin stretched over, that some scientists
believe intensive development may cause the
peninsula to melt away.

All the same, helicoplers brought geologists
with tundra-ripping tractored vehicles. A rail-
road inched northward. Plans went forward
for docks, housing, roads, drilling pads, bor-
row pits, gas-cleaning plants, electric power
stations, compressors—all the vast facihibes
needed for & major field.

Energy is a major concern in the Soviet
Union as petroleum reserves shrink, coal out-
put lags, and activists, galvanized by Cherno-
bivl, challenge any expansion of nuclear
power. Western experts say the Soviels must
sooner ar later turn on more gas. But critics
within the US55 R argue that drillers should
develop more southerly fields before reaching
north to the Yamal, They accuse the ministries
that have a stake in this—the Oil and Gas
Ministry and the il and Gas Construction
Ministry (which builds pipelines and infro-
structuref—of lusting for more jobs and more

10

development capital to maintain their huge
hureaucracias.

In fact the ministries talk not just of supply-
ing Soviet needs from the Yamal but of selling
more gas to Western Eurape or even Liquefied
gas to the United States.

Until recently the ministries paid scant
attention to the Nentsy, who speak a language
related to Finnish and number just 35,000.
“They criticized us if we complained,”
Kadyrov said, “They would push us down
and not let us say a word. Their priorities are
gis, gas, gas, and you can go to hell.”

In prior years the locals would have been
quietly sacrificed to the alleged greater good.
Butl the Nentsy took their case to local offi-
cinls, whotook it to Mascow. They found sup-
port among the growing corps of Soviet
environmentalists. The juggernaut of drillers
and builders was halted, even though 1.2 bil-
linn dollars had been expended. Moscow
aordered a review of Yamal development
plans, including the impact upon the Nentsy.

The Nentsy have not won the war; this was
just a battle, And it is too early to say that the
greening of Siberia, vast storehouse of Soviet
resources, is at hand, But it 15 not too early to
siy that Siberia—"sleeping land, " as its name
means—is waking up.

SAY THIS after four months in Siberia. In
four trips I logged 50,000 miles in the
D.5.5.R., myvown testimonial to the awe-
same size of the awakening land. At four
million square miles it is about the size of our
510 states, with just 25 million people, about
California’s population, rattling around
inside. (That's the Soviet definition of Siberia,
which omits the Pacific provinces, called the
Soviet Far East. Western geographers usually
labe! an additional million-plus sguare miles
Siberia too. See map, following pages.)

Many a Muscovite shudders at the mention
of this locus of tsarist exile and of forced labaor
in the gulng under dictator Joseph Stalin. And
many a Siberyak carries genes imprinted with
these horrors.

But Siberians know something Muscovites

Soaking up the winter sun, onion plunts sprout
ot a windowsill behind glass that reflects

a vintage building in Irfutsk, Considered the
most attractive city in Siberia, Irkutsk was
Jfounded by Cossachs and later thrived as a fur-
processing and industrial center,

National Geogrmphic, March 1090
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GIL AND GAS .\” =
Frrw lived in the rwsmpy wet
o Siberia lowlands until vast reserves
of oif and qax ware discovered i e
IS60y. The arva today produces fwo-
thirds of the Sowiet Union's ail and gas.-_
and pipelines send huge amounts of
maturs! gas to Western Eurcpe.

4

the coaf mings of the Kusmetsk Baain,
called the Kurhas, and other regions
Heavy cosl use hax caused severe air
pallution i many cibies, and reservolon

dams have covered aralle land -

EEFECATE "EOF

Hitchhiking child rides
with the baggage on a
sled—a ubiguitos
carry=-ll for Stherians

—at the airport in
Norilsk, & mining and

srmelting center for

strafegic metals 200
miiles above the Arctic

Circle. Long distances,

a limited rail system,
and almost o poaved

roads make the air-
plane a worichorse of

Stherian transport.

i PERMAFROST

Development is hampared by
by

' fropen groond cailed

PeETmENET

permafrost. Unless deeply anchored
or afevated to avaed hoat transference,
structures shift and sag &= the

garth bonauth thaws.
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do not —that joy i to be found in this stagger-
ing space. Emptiness is nol for everybody; in
the city of Kemerovo in south-central Siberia,
they tell me that while 26 000 people arrive
every year, 24 000 leave.

Newcomers usgally are lured by big saln-
ries; many Siberian industrial workers earn
three times as much as their cousins in the
European U.5,5.R., west of the Urals. Those
who put down roots revel in mountrinsides of
hirch and larch aflame in autumn, even in the
horzonless span of snow. Space transiates
into — how strange, given the Sibenan stereo-
tvpe —a kind of freedom. Alaskans will under-
stand, and Montanans.

Siberia: In from the Cold

The USSR's
frigid
frontier

ARGEST REGION of the
world's largest nation,
sStherna sprawls across {our
million square miles of marshy
plains, vast forests, desolate
platesis, and rogged moun-
tains. Making up nearly half
the Soviet Union, Siberis con-
tains only @ percent of the
nation’s population.

A forbidding climate and
Spartan living conditions have
hindered the povernment's
attempts to exploit Siberia's
immeasurable wealth of gas,

. oil, coal, imber, and metals,

. COMPARISON OF AREAS AND LATITUDE

B ok TS P D A B Rl SRR =EElT,
BEADERDe A B ELES, Pl Cei | WAL & Gllis S
EA LA PARETY SRR, e TR i PLETTR

SRINTIHE FEFIEOE TR=

(On the Kolvma River in eastern Siberia a
transplant named Misha opens a jar and pours
me aslug of his sgmogon —white lightning —as
he talks of roaming the tundra for berries and
mushrooms, and of fish in the rivers. He'd
never go back to Leningrad,

And would Aleksandr Larichev, the mavor
of Novyy Urengovin the north, accept a trans-
fer to Moscow? At the question, he holds big
hands in front of his face as if to wail.

Siberians gaze at Moscow the way some
Texnns gaze at Washington, D. C., seeing
bungling bureaucrats. And Siberians can be
just as outspoken. * Yes, we have a two-party
system,” a man sayvs. “The womenkloturn

13



Battling the elemernds (s part of the job for

Siberio’s ol and gas workers, Despite the smow,

rougphnecks proceed with drilling at the giguntic

pos ffelds near Novyy Urengoy, where an oll rig

rises amid lce-encrusted eguipment {below ),
At a pas field on the Tazovskiy Peninsula,

high-pressure hoses shoot hot water fo mell

the permuoafrost for a construction project.

More and more Sevicts decry the destruction

of the fragile bumdra, which can faoke a cenfury

in recover

their
and the

rest of us with nothing,” But nothing in Sibe

I'.'II-'. II:::- |I.|I!| '.':I'-I.llli'ﬁ"'"; ||r I.'.'.!I.:' ..III -I :I

nice apartments and special stores,
| 1ad I.I.-.Il'llll':"'.I sAUSARFE. SUELaY Ill'.]-.l.l'!'. il
gsepms preferable to nothing on “the
!Ill.til..!l.':rll:l - .:I-I_Il'.l '3 -'-1|'|||'.| thi Sibe Y :||-. L'il!:" I ||'

Eurcpenn side, as if Siberin were an i2land

'-"'I||-i.|

I'o this realm s most honored sweriter, Valen-
tin Rasputing it's a colony—°
o Bussin that brianes in oS wealth of poods and
T hougl

siheria = sprinkled wath palitical divisions in

a4 Baree oo
Lhen 1s U st away lrom the shore

LUlonomous

LTS

intonomous —the Yakul
saviet Socialist Kepulilic, lor wnstance —they
are in truth meek subdivisions of the Russian
tederation, which spans the Urals west ta Len
ingrad. Thisis Moscow s backvard, and Mos

cow calls the tune on matters of development

Now
activists in the Baltic republics, want contro
nf their natural resources: That will be a fight
gold, timber, din

probably arcounted i 1988 for

many sSiberians, speaking out like

1 i o 1
e i ¥ 5 = |
L0 i PN |".||"|'.II L LLLE

maonds, furs
shout half (s,
hard cash receipt

Emboldened by Soviel President Makhail

Lrarbachev’' s iberalizing policses, Siberigns in

10 billion dollars) of all Sovie

smokestack cities demand oot only sausage

LI :-I"I'I'I ULl :I!T-lll'--l'.-l'l LIl 1"'-|I"-'|.'-;-.i|i|'r:' [E !I-:-'!"
hitherto secret pollution higuares —gleefally
[or Lthe
have bech about as gcentle as steamreollers

s il

DEGHAE Are SUrringe.

mitnistries that run mills and smelters

st the Nentsy but other indigenous
the lefder-
Yakut, Burya
off to labor camps begsinning in the

Stalin swepl
ip of the laroer sroups
I haknss

Yofiorriid Cai BErapnic, Waorch 1090






19305, Tethered by genes or lenguase to Cen-
tral Asia and Mongoha, pertaps some har-
bored -ante>oviet notions. Just as bad to
Stalin, they clung to their religions

In Ulan Ude, a city not far from the Mongo-
lian border, | watched Buryvat, who are Bud-
dhist= with a strain of ancient Paganism,
welcome spring in a ceremony not publichy
performed for hall a century. Weanng gro-
tesgue masks, they danced around a seer and
awalted his predictions. He was optimistic:
Crops will be hountiful, the men handsome,
the women beautiful

Perhiaps he also meéant thatthe 422,000 Bur-
val will flower anew. They |
cautious, having lost to Stalin an estimate
10,000 people and nearly all their temples

iave lone been

The Burvat and other indigenous groupsare
minorities 1n their own lind, outnumbered
by Soviel European immigrants. So
though Siberia is Asia, it doesn’t look . With
not even a Buddhist temple, Ulan Ude is no
more distinctive than a coal-mining city in
Ukraine. Except, of course, for the bronze
visage in its main sguare, the world's largest
head of Lenin, four vards {rom nape to pate.

i W]

UROPEANS Degan streaming inlo Sibe-
alter the tsar's Cossacks
khanate of
sibir, a relic of the Mongol Goliten
Horde, in 1581
traders, |'l|_1.'l|'._|:' Lhe FIVers, pt*:'-kulg the lustrous
sable, Like pioneers headed for Oregon, land
lesx peasants poured into Siberia in the 19th
century, escaping landlord-cursed Ukraine
Their East, our West: Parallels abound
Cities like Ynkotsk and Tyumen match Lara-
mie and Dodege City — military posts. Norlsk
15 Hutte, dedicaterd to ores, Irkutsk was St
Louis, outfitter of trappers and miners
Moscow never provided a real transport
avstem, A taxonomist classilying this critter by
i skimpy ransport network would pro-
nounce it vertehrate based on the 5. 800-mile

FLd SOwif

overthrew the Tatar

First came the Russtan fur

'rans-Siberinn Kailroad, which joins Mos-
sian ports. But he'd wonder where
the rest of the skeleton was, finding only a rib
here and there. You can't cross Siberia on
navement, Rivers still carry much traffic, asof
nld, but it is Aeroflot, the Soviet airline, that
knits all together. Service Is brusque and cab

ins may be tightly packed, but the fleet 15 huge:
wide-body jets down to biplanes that ski off to
villages in winter,

COW T

L

Changing the foace of the virgin lond, o natural
gas processing plant at Yamburg sprawls over
the waterlogged tundra of the Tazovsiiy Pen-
tnsula. Fuel from the Kusbas coalfields fires
the huge blast furnace at the nearby Zapsib
steel mill (right). Stheria's development, accel-
erated during World War 11, today provides
much needed export revenie,

Rail and river, however, birthed a -=.ri1|!,' ol
imdustrial cities in southern Siberin. Aeroflo
took me 1,700 miles from Moscow to the hig
raddy of these, Novositbirsk, home to 1.4 mil
lion people. It was January and frigid, vet the
central square was filled. They came to see the
New Year tree —substitate for the Christmas
tree— that glowed with yellow and red hights,
Children climbed about a cabin of ice while
grills wafted the aroma of kabobs

The city bespeaks kultyra. In one school, |
wilched reed-slender boyvs leap to music,

Notional Geegraphic, March 1900






At rome on the smow, o voung Nentsy bov stands in the sub-zero Arctic cold

near his chum, a tepee shelter made of reindeer de. Although organized into




work units under the Soviet collectivization program, the Nentsy retain muoch
af thetr Hfe-style and shill follow the wonderings of their reindeor



whille zirls greeled me with a poised curtsy

Aot 25 small, ithe
sibirsk schonl of ballet can accept in & vear
Five thousand ten-vear-olds apply from all
Siheri. they
move, how they feel mu=ic, and select —break
ing many o mother's hearl

At 14, students proctice as much as eight
hours @ day. Butter and sweets do not pass
ballet masters mtend to send thear
ender and flexible to the corps in

bodies 15 all the Novo

Over Tearhers ahserve how

these lips

Proteges 5
Lemngrad or Moscow or to the local |"|l|:;"|'

Cinto the stage of the Novosibirsk 1 heater
one nightl strode Laedtenant Pinkerton, siheg-
ing Russian. In past vears Puecinl's Madama
Butterlv
cholce [or a soviet audience, but Novosiiirsk
leads & privilezed life. Its campusy suburb,
boasts one of the best
stocked department stores | saw —good cam
eras and coatz, That helps keep the physicists,
and economists happy while they

ponder in this big Siberian think tank

wemer] a decadent

might hawve
Akademeorodok,

geologists

[BERIAN CITIES AT
than a doren. mcluding Novosiinrsk

dirty cities, more
et af the Soviel Unjon e
n WwWorld War 11,
WOO 000D workers and therr factones were relo-

S 5. R 1o Novosi-

Birsk . making this o maion |-r.ni|'..:  of steded

making the
I||I |-|.||.l_'.. I'l :l:.lll

caled from the BEurcpesn |
and heavy machinery
Later, Moscow wanied o confinue placing
mmdustry here, "We practically
the radlroad tracks to stop more coming, ™ said
nlanning officindl Viedimir Boitko, Develop
ment halted, foul gir and wnste
water full of chemicals— remains
The cleanup task fall= in part to

awd down on

but the mess

! 0 officials 1
met 1n 8 small office inan apartment buillding
Make-do quarters are a commentary on the
clout of Goskompnroda, be like
pur Environmenta! Protection Agency

1O8E. the Soviel aerency hije

intended ti

Fstablished in

viel to b fitted with teelh. Itean't Line & dirty

facrtory's boss more Lthan a hundried rablies
[aboul 516 at the new tourist exchange rate),
although it can try to have him deprived of his
sual |'"|-:|:J- tion bonus, which may be a fifth
of his pav. Real enforcement awnils the work-
ing oul of a new law —opposed by the manu-
[ncturing and extracting ministries

A Goskomprirodan engineer, WVnlentina
saboleva, said the Novosibirsk office mea

sures 1] pollutants, mcludine oitrogen and

"I-'--—I'T-ﬂ: &

sulfur compounds, and dust. She'd hke to see

palluting industnes relocated outside the city
stberia’s only subway leads to one of these

palluters. | descended stairs in & throng of bun-

'-I: |'|I Ill" |I||.' .I'I"|||- "‘:.‘.I_'i"l___ i _--l:ll.-:-ul'l[ ||.-|||_'—. 1]
expensive fur—most of Siberia’s harvest goes
0 Lhe Wesd pilm. A

Bl they cn allord & shia
5 r
hit, of sahle. mmnk p:'r|m|-= muskral

Lrawn
the stairs aheard of me flowed a river of fur

| emerged at the Oktvabrskava station and
approached an old building that looked like a

qhool. But 1t was surrounded by wire, the

-.1'||., .'.|I'| AL .l||]i-|-'.|.'l| Lzl
stood beside 1t Smoke rose from a chimnevin
hack. If this wasn't a refinery for gold mined
farther ¢ast, I will eat my shapka

windows were hlo

National Geographic, March 1900



Crowding the dock, residents of
Khorzolm awaidl the arrival of a

ferrybodrt on the Oh River near

the Arctic Circle. Made up

maostly of a Finnish-related peo
ple cailed the homi, the village
rilies on river traffic and oair-
Lifts for supplies.

A chamber dup 15 feet unto
the permafrost in the side of ©
gl prowvides g natural freeser
foir @ Nventsy nsharmaon on th
Youmal Peninsula. The Nentsy
people hawve protested the devel-
apment of ras deposits, fearing

desiruction of thelir way of [He




The Soviet Union is closemouthed about
gold and diamond production; by U, 5. esh-
mates, these earned more than four billion dol-
lars in foreign exchange in 1988,

HE DEEPER | went inte Sibéria, the
more 1 encountered the "pEt’imi i1
stagnation,” the term applied to the
18-vear regime ( 1964-1082) of the late
Soviel President Leonid Brezhnev, Anything
that's wrong, BIOB: Blame 1t On Brezhnev
As Gorbachev sought to inspire perestrinbka,
new methods, he excoriated his predecessor,
and burepucrats have taken up the cry
Stagnation denied citizens improved hous-
ing and other comforts. But in development
this was an era, as the Soviets say, of giganto-
mantya. Billions of rubles were invested in
huge Siberian dams, mines, mills —the bigger,
the better —with scant regard [or the ¢nviron-
ment. At Bratsk, 730 miles east of Novosi-
birsk, rose agreat dam, then a great aluminum
smelter to utilize its electricity. And nearby
pulp mill so large it still can't secure wood
enough to run at capacity. Bratsk is reportediy
among Siberie's most polloted cities. Local
party officials didn't approve my reguest to
visit—because, | believe, they didn't want me
Lo s the environmental mess
While building big, Brezhnev gave little
thought to cleaning up existing industry. This
15 demonstrated in the Kuzbhas, the vallev ol a
thousand smokes
It's only a Siberian hop-skip—about 200
miles—from Nowvosibirsk southeast to the
heart of this coal-mimng basin, the city ol
Novokuznetsk. I took an overnight train on a
spur of the Trans-Sibérinn. A sleepless trip
We stopped atl a dozen villages and were rat
tled every few minutes by passing coal trains
rolling out of the hurbas
In winter the air may be as still as death over
Novokuenetsk. Pollulants linger. I wentio the
local Goskompriroda office to ask about the
effects. A scientist alluded vaguely to health
problems among the 600,000 cltizens. Asked
to elaborate, he hesitated, glancig at s col-
leagues; this was their first encounter with a
Western journalist, Finally, he plunged on:
Lung-cancer rates are 30 percent higher than
the average for Soviel indusirial cities, and
reapiratory infections and eve inllammations
among children are higher. Incustrigl dust
and solfur diexide are blemed.
Near that office is: the huge Kuznetsky

Unorthodox approach is practiced by Dr.
Elena Litnsova {above) at the Institute of
Circulation and Pathology in Novosibirsik.

By using ice, the body temperafure of o young
hay will be reduced to as low as 72°F during
heart surgery (right), thereby temporarily stop-
ping the heort and bloosd fMow. Doctors say this

enables them to avoid oxygen deprivation
even without heart-lungy muachines,

Metallurgical Kombinat (KMEK) steelworks, a
symbol of Soviet might. Men with shovels and
wheslbarrows built this mill m the 19305 as
Joseph Stalin strove to industrialize. The city
grew up beside it. Workers proudly ¢laim that
in Warld War 11 KMK armored half of all
soviel tanks.

It was a4 rude surprise for KMK s director,
Aleksel Ruznetsov, Lo see protesters in frontof
his headguartéers one dav. “1 am beéing ruth-
lessly eriticized, " said Kuznetsov, a bluff man
with graving hair, Goskomprireda is pepper-
ing him with hundred-rable finesand tryimg to
block s bonus until KMK 15 cleaned up

Responding to demands from city officials
and citirens, EMEK hns closed some of its
works, intluding two coking ovens that sent
up sulfur and nitrogen compounds. Hut fires
still roar 1o 14 furnaces m the cavernods bhutld-
ing that poured tank armor. The fumes and
dust are choking.

Linder perestroika,; many heavy' imdustries
must go over to “self-Anancing,” mesmnng
that new equipment, including pollution-
control devices. must be bought fram proftits
“"That wouldn't be logical for us,” director
Ruznetsov sand, “We are 55 yvears old.” He

Nafional Geographic, March 1990






expects the national treasury to hand over400  turns outl chamber pots. “There s 8 need, ™ a
mitthon rubles for modernization SUDErVISOr sand

SOIMe 2OvViel eConoOmmisLs | TR L COURLEr- |'-.Ila'.-_:- minersshook the Kmen |:-'|'|-- ||_' |a=t
Wil il sal: close KMEK The Sowviet Umon vieaT, touching off a2 nationwide conl strke |
makes oo much steel, declares Abel Aganbe- !""-*—'|::'I=' temands for better housing and ne-
FYAD, NOONOMmMICcs 80YISeEr 1O Ladrnacnes | he ceEssities ke KR I v Woon DEOTTSES O W g
nation should make good tractors and harvest-  increases and more goods, NOw they have tak
ers. e saves,. 1nste il ol ysing so0 much metl o if| |'Il".'-l:'il'-:'.’l':l.'__' o wrest control of Lhes
MARINE SO Ny poor anes union from Communist Party officials

Baris Rumer, who looks at the Soviet econ In amine family's flat I dined with Viadimai

omy from Harvard's Russian Research Cen and Valentina., Party officials

:I..I.IE' =L E -l. i
ter, wonders if the Sowvet sovernment can the table was =&t with smoked salmon and

afford expensive antipollution devices. With  other hard-to-get delectables nnd plenty of
=0 many other demands, especially for housing  Ronyvos and shampanskoye. | asked Valentina,

and consumer goods, he believes that many & fetching blonde in a bright red dress, what
soviet industries will stay dirty she'd like to see different in her world

Faolhng mills shape KMK steel into streetcar Her answer: more cultural and sociad life; a
rails and construction Feams. Inone buildingl coffee shop, a thester, movies, sports facili
whittched pots, pans, nmd buckets clank along  ties, a jogging path; more trees, more plants
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teelworks that armored Soviel lanks now SDOTIANS haven L Seen cChesse 1n vears
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eEUTSE. lovely Irkutsk. No Siberian city
On the long

| *F] i il e S i
winte niehis of summer. motorboals and

15 50 pleasantly endowedl

rafts speckle its Angara River. I'm sure if
succuient fish called fharins that
holds the fishermen there until dark descends
fringed by cotton
woods and winking lights, the Angara feeds
the soul

In tsarist times the merchants and traders of
this ¥, of the Kurhas, were
enriched by gold, furs, and China tea. They

built sumptuous brick mansions, bul | ke bet-

&t st th

at 11 p.m. Bunning pewte:

) miles east

ter the log houses:, two or three stores, witl

fretwork and jug-eared shutlers paintecd blue

Four hundred of Lhese old Stherta

and greet
wellings —some tWo centuries old —are pre
sprved, for Irkutsk is conscious of its heritape
L b

I SLDEFIR

s Lo RaveE DeEtn saved, A rare tnine

IKussian Urthodox edilices graced
mInions ore

lestroved, the

gll the citie LITIE] JLANTE S

them down, Closed but not

Y10eria

I fros e Lodid

Winter mists shroud frozen Lake Bavkal (left),
the world’s largest freshwater Iake by volume
and home o o unigue array of flora and faumna
lce-free water marks the outflow of the Angara
River, Wessage on a billboard placed by Sibe-

Fig s inoreasing iy vocol emarornmentolists
viws to save Bayvkal from pollution by indus-
prtal wastes. An ardent defender of the lake,
author Valentin Rosputin is moved to tears as
e bemoans what he feels is a loss of troadi-
Honal social values in the Soviet Union,

| Bth-century Church of the Savior now stands
restored and agaim open [or worship

e, Irkutsk

congregations ||'II i 5 i

Including a

T LT 2] & T et

oS mine active

count the Baptist group whose preacher was

] | 1
irrested last vear for conductine ecnavthorized

Mevertheless, an
tald me Siberia 15 not especially nt
“You can feel out here that there 15 less pres

ST

ETVICeS Lirthodox  priest

IETATH

on reli

lgion



Hiph-spirited food merchants

enlbven o Sunday morning af

i private moarget in [riutsk
{ithaorte), I controsF fo sfalo
g stores, with theor long
vines and shimpy inventories,
the privately operated marfaets
offer more bountiful supplies
but at higher—often exorhi
bl —prices

Kabob vendors do a brisk
DLSITIESS 1L HE Mln Sdqudre o)

"'.'n-|'|'|.'.."r'-|l'.'-.r'. : Siberia's foar LN
city with g population of 1.4
million. The city grew rapidly
during World War 11, when fac-
tories were moved here from

vitlnerable areds.




In the Univermag, or department store, |

EF'I.:ll:i'uir_'|| | WA HLS i1 i Bloekaded i‘._'. it a SUp-

nly tradn had wust gotten through! As [gst as
clerks O fet] bhoxes, hoppers grabin 1 SNIFLS

Color? No

:T'_I'-Ifl|ll.'lil 5 r|--|||-- sl flnes ol St E shelves.

and shoes. Sizer matter —thes
Mor does it clean the air. “As we say, 'The
soviet Union 5 an exceptionid country,
declared Gennadi Filshin, an economist
“ Exceptions were given to build a lot of pollut
ing enterprises.” His sarcaam emphasized the
awiss cheese enforcement DANMNINE
ervironmentally damaging factones.
Mvearlvas big as Texas and Louisiang com-
Irkutsk Clblast (region) 15
industdalized, producing aluminum, chemi-

|.I|:-. .Ir||| '-.".'l-l||| [_l'l!i'u [I:

of a law

biined. heavily

TR N

Anparsk a

5 _-,I"l._ Ticl _ll'l._. Freorm 1l |;_'-.-_'._,'

thousand choking citizens went (o hospitals
when a plant producineg animot-feed supple
menfsvented a heavy dose of protein particles

sounding like & capitalist

shin casts & fTinty eye upon

economat -
“inilustrad over-
lasing af 50

saturation’ and areues for the

“bankrupt” [eotories thatl can't pay Lhewr
wav., For example, a plant fabricating con-
huilders: avoid i

And a bhakem

construction  parts;
Becalse the work 15 shoohiy
e used as hullets

Filshin was too radical for local party chiefs,
who did not hack him when he ran for the new
farliament last vear. How they misread
the public pulse! Against the party's candi-
date, he won 80 percent of the vote

Irkotek citizens march to protest pollution
and stridently demand that Moscow et then
shiare 1 development decisions

Before long,

Hemand

whose swerts can oniy

OV IEL

| immagine, Irkutsk also will
4 share of the hard currency that
Mostow earns rom the furs—mink, sable,

fox, squirrel —that tlow mnito & buge Irkutsk

warrhouse, It handles milllons of pelte from

eastern Siberta 160,000 sables, for example.
Most go to internntionsl auctions
and eventually cloak wealthy women in New
York City and Par Fokvo. A single
prime sible may bring a thousand dollars. The
trappe rubiles; the cash
with which he could buy a good Japanese TV
remmins in Maoscow

Il & Vil
arnd

natd in hard

N A FROZEN AFTERMOON the spuld
of »bena walted for me beside
the Angara River, Valentin Ras
nutin wore an old sweater, cor

high {elt

For si

days he'd been holed up in his sparsely fur

el Fis Al oot

:-.-fu'-.
rished dacha —ont, LN T I,_-E '||_'. I,:-.'|_|i_ 1'.':'fl._'r
reworking a collection of essavs on =iberia
Rasputin (oo reélabion o the minmous
tyrant) calls himsell a “retrograde wnter,” for
s stories and ahort novels, POTATY Fhiroueh-
out the Soviel Union, remember ald values—
honesty, roats. Faremwell to Matvora 15 about a
Siberian village flooded when a hvdroelectric
dam is bullt. The children will wander, se
their past, which is at the bottom of

the reservoir

ered from

“1t 15 my pain, " Rasputin said of old value:
dving. There is pam too 1o sending his work off

1o Moscow to be published and i wadting for

| ]
|||||I. S IO LFICK e || L I._ iy I"'.'ﬂ,||l..._

k! LSTMATam Wiy tid rether be 1o a boat on |.._I:'r:|_



Bavkal, 40 miles southeast of Irkutsk, than
painfully composing in his dacha. That lake, a
mile deep and 395 miles long, seems made for

contemplation. A man can ponder the origins
of its unigque speciea— 1,500 kinds of plants
and animals found nowhere elze, including
freshwater sponges. Or the staggering arith-
metic of its volume, 3,500 cubic miles, one-
fifth of all earth’s fresh water, Ur, i autumn,
lose himself in the orange glow of birches upon
the mountains round aboat, Rasputin has long
fought to rescue Bayvkal from pollution

Much of this enters Baykal from tribhutary

rivers dotted with industries. And right on
Bavk:
sy that, thanks to elaborate cleaning pro

's share is a wood pulp mill. Experts
cesses, the mill's waste water is barely toxic
purer than the effluent from U. 5. mills

and that its tall stack emits only traces of
sulfur compounils

Bult it is there, a concrete and steel evesore,
sending up a high plume of smoke and vapor
fl's most interesting lake. Many
[rkutsk citizens, incensed at ifs presence and
distrusting the experts, want the mill closed
[he pulp, however, 15 hai
ing rayvaon tire cord, and the ministry of pulp
and paper seems to be tryving to wail out the
protests

besicde the wor

lv needed lor mak-

T'S ;30 AT NIGHT whn KXossiva ( Kussia)
pulls into the Irkutsk ralrond station, on
the fourth day of a 5.80)-mile journey
from Moscow to Viadivostok., But the

station clock shows 4:30, For locomative enm-

neers and Aeroflol pilots, the #ight time zones

Nearly blotting out the sky of Novokuznetsk,
smoke pours from the KMK steel mill, built in
the 19305 during the rule of Soviet leader
Joseph Stalin, The pollution is blomed fora
hnst of atlments in the city, which led authori-
ties to close part of the fucility, Citing a sur-
plus of steel, some argue that the plant showld
he shut down altogether,

Chit v mueddy, unpaved street in the new ciby
of Neryungri, children of coal miners play near
a fire-prone wooden house, Health hazords
and substandard housing, along with the lack
of such necessities as soap, led to a strike by
covt] miners in the Kuzshas reglion (far right).
The strike spread throughout the counitry
before concessions were granted. Despite
government laows banning such strikes, some
muiners gtruck again and tried fo oust the
Commumnist Party unton leadership.

E.







tretching from

Moscow 1o the Pacific are
meaningless: all schedules are written in Mos-
Cow L
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Men don blue warm-up suits and pad along

the passapewnvs. Sausages emerge from lug-
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amovars boil waler for tes
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track. transportine milbons ol |-|.|-

[HEOE
coikl, lumber, machimery, and trucks

e Soviets kre at last switching some of this
il to the H.':;.I—'.:L| Armur vMamline |':.'-.II'I".|I|.
or HAM, which penetrates the wilderness 100
tor 300 miles north of the Tran:
tion of this 1,934-mile lme began i 1940 with
prison labor ted in World War 1
In the 1970 it became an 18-billion-dolla
Brezhnev endeavor

The butlders. confronted the trickery of per

mafrost. Shoe

Sth, Constri

but wns ha

pen the surtace, and the o

Bemealn il Warr ba L] betore long roads becomi

stDErAn engneers know a greal
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By many accounts, butlders of the HAM | 20,000, Nervungr 15 on 4 north-ammed ratl

- Fowwi

didn"t have the time to do their job right. 1 hey pur, the Little BAM. It's there because of

had 8 preprdpined schedule, and Hrezhnev  coal, scooped from a three-mile-long open pit

Wi '|:l|'!: rh._ ||'l|':||,'!..:-.- “The track was -|--|. ||;l-'| nvested Lhred LT lcelliirs 1m0 Lhine

the completion reports were wrilteén, ™ saidl mirie anc receives Iive milhon tons of coking

one cificial, And then track bed san in Lhe 1o coal a vear, about half the production

el H-:: L --|l'l|. LU N W |- llli:.l;l l'li. My ik -:I.il‘.i-llll'-. ||.!-I!"- "-ll'-I'I'.l o '||'

Repairs and detours threw the BAM fiveyears  life here and gets about 1,500 rublesa month. 1

Letiind seneclyle niet him at the end of ashift. Chorming mud
drivers whesled into a soquishy parking area in

HE BaM was expected to open new  giant U 5.-made Lectra Haul and Sowviet

areas for exploitation, for imber and  BelAz trucks that carry 180 tons each, and
copper, but there s just one payvolf 120-ton lapanese Komatsus, [t seemed like &
now, [hat's al MNervungn, Y900 miles rathering of elephant:
northeast of Irkutsk. Tts buildings, gleaming A rope of 0 man, Nikolad was lured by th
white, are a strenpe sight in the spruce and fir  money— three Umes what be earned in Sverd-

of the taien pvsk in the Urnds. Like many here, he'ssavin
buy & car anc a better tiat, back home
. That s about all you can hope forin Neryun
- ~d . MNever have | seen cibiEens wilth 0 mans
. thanes Lo be anery gbout. | was at the tran
AN |l- Wi -||I-l. |.I' L R ] L] el l=||||. I'I|
poor  statiohmaster Viktor Orachev; th
public-adadress system had announced  vet
LT O AT ity Ol '| £ MAnNAna-0oundg rakn
ready three hours tard
'he city's central heating plant was down

vhich meint no hot water in fats. (Thanl
condness it was summer, | Beside azshack madi
from packing crates, o nine-vear veteran of
Mervungri said bitterly: “1 was decerved. Th

promises of goo | hivime conditions were never

fulblled. ™ Hot water? Fle doesn't even hgwv
old wiater it his shack
[t's another BIOR: Brezhney inststed o

ria’ s ) indigenows grouns. sumbering 4,000
in this region, the Bvenk walched doevi
ment gobhle up their reindeer pastures wihi
wastes polsgnecd streams and poachers Killed
their animals, “We muost Heht.” declured
oung Valentin Alekseev, Indeed, the Evenk
have compleined all the wav to Moscow, Ad

least v ILUETETTET ---1':|_ ."‘-..Illllll I ||---'|.|_|5-.|-I'-

to us ke they used to

Long summer days of Stherto's northern lati-
tudes attract sunbathers to @ beach on the Ob
River near Novosibirsk. After the dorl and
bome-chilling winfer ands, Stberians refish
their all-topo=-brief stretch of warm weather,
tiking to the outdoors for camping, boatbing,

fshing, ond barbecues.




Oh ves—a few davs after I left Neryvungn,
Nikolai and the other coal-mine drivers went
on strike again, complaining of muddy roads

OMEDAY locomotives on the Little BAM
may toot In the city of Yakuitsk, 500
miles farther north. The route would
pass through goldfelds and to the eas
of diamond mines; the Yakut Autonomous
Republic 1s rich, " But Moscow never gives us
a drop of anvthing in return,” said one more
AngEry man, a8 Yukut journalist
a0 the territory has remained largely empty,
its capital city a backwater, 1is liteline is the
2. 053-mile<long Arctic-bound Lena River
Late into a summer night 1 watched small
ships unloading cement and other freight at
Yakutsk; come October, ice halts cargoes, and
Yakutsk goes into prolongéd hbeéernalion in
some of Siberia’s coldest weather, with tem-
peratures dropping to minus 83°F
Cn & snowy October evening I reached
Norilsk, 1,250 miles northwest of Yakutsk
Hefore passengers left the wide-body Ilyushin
jet, puards boarded to check identity cards and
travel documents, Norilsk was still a closed
city, even Soviet citizens needed special per-
mission to visit. I'm told I was the first West-
ern journalist to set ool in this infamouws
ex-gulag site above the Arctic Circle
As winter seis in, the tundra’s vivid green
s Tbselt offers hit-
e visual cheer. Its core of Stalin-era buildings

fades to white on gray, INori

with their wedding-cake embellishment rise
not from lawn but from asphall. Gardening =
hopeless; if frigid temperatures don't kill vour
roses, sulfur will. It comes from three smelters
processing ores contrining mckel, cobalt, cop
per, and other metals

Nonlsk welcomed me hospitably, with
memaorable feasts, as if there'd never heen a
Cold War —and a= 1if Norilsk wa= not & source
of militarily strategic metals, 1 foond people
invarimbly proud that theyv'd accommodated
to the hostile environment. Many lave lived
here a dogen vears or more. Yélena Rhalinin-
skiava, for one. Tough, enterprising Yelena

atolid apartment houses tower over a tradi-
tional wooden home follen into disrepair

in Yakutsh, capital of an autonomous republic
the size of India. Because of the city’s perma-
frost, earlier high rizes shifted and crachked

several times before builders devised a more
stahle construction method.
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run General Motors, but in Norilsk she

hosseés the local farm, providing milk from a
herd of cows as well as cucumbers and omons
she's
erable for 175,000 peaple.

Cires were discovered here in the 19205, Sa-
lin sent pohtical pnsoners to mme and build
Thousands
wiere closed in the 1950, patd workers conlin-

(rom ereenholises one reason e 1s Los-

wd, After the forced labor camps

ued to develop the mine-smelter complex. 1t s
dirty —dendening rivers with effluent, raining
sulfiric acid on tundra

I ot intoa green van with Galve Pavilikova
Near a park Galvastopped and put out ametal
tube to check air pollution, She checked dials
g |r1h.l1tlhu':H-l||l?lH- winced the sulfur diox-
cubic vard

f'.-LIj..u il

idelevelto beD. 02 aof a malligram per

Hmits

co-workers tnke daily readings at 13 locations
The sme

wilt pway sulfurous smoke, But on windless

within acceptahble

ters’ haigh stacks dre supposed Lo

days Morilsk smells like hellfire, and the smelt-
ers have to cut back operations

Diespite glasnost, sécrecy still cloaks smelter
operations and output, BEven sullur eomissions
Fut not much of a secret.
MNorilsk citizens told me that 2.5 million tone of
he larg
in Morth America comes from

e |_||.':|'i|-I||'._ S el

sulfur dioxide were released in 1984

2L OULDOLITFT RS

|

smelters at Sudbury, Onlars —about

750,000 tony jast vear

When [ asked officials of the kombinat —the
Norilsk Mining and Metallurpicnl Works
what was betng done o improve thelr pollu
tion situation, | was introduced to a8 bespecta
cled engineer, Viadimir Yolkov., He led me
through a smelter’'s whirring innards and ouw
into minug 5°F weather. The wind stung, a
cfidd the vellow dust il carned, which made ncid

I MV eyes. H00n we stoodd] on o catwalk over
tons and tons of sulfurextracted from the ores.

sulfur choxide emissions have been halvedd
since that bad vear of 1984, Volkov told me,
thanks to
sulfur-removal processes

Another |

in culting emissions further. The kombinat is

QM1 million dotlars ivvested 1

5 Billaon daollars 15 to heé invested

having gone over to self
[tnancing, will pay for this irom its prafits. It's
the workers who will ultimately pay, for this
money would otherwise be spent on housing,

day care, and other amenities

wiealthy  andl.

NE AFTERNOON while I was there,
Terran made life bietter in Mizh-

Adter he had swung

nevartovsk
on his last vine in the 1258 Holly-

wood clunker Imzan’'s Feghtl for Life, B
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Jockeying for pasition, competitors roar over o
field in Neryungri during a ravcous game of
motaball. Combining eycling, soccer, and polo,
maotoball features two teams of five players
each that try to push a 16-inch ball through
the other's goal. Originating in France in the
late 19205, the sport caught on during the
1960s in the Soviet Union, which now fields
the world’'s best teams.

people trooped out of the little studio at the
Dinlog video hall, seemingly satisfied that
they'd gotten their ruble’s worth of escape.

Dialog also rents videos; it hns Star Wars
and Ome Flew Over the Cucroo’s Nest among
its 500 titles. Svetlana Zaitzova, who's in
charge, estimates that there gre a thousand
video players among the nearly 300,000 citi-
rens of Nighnevartovsk. She considers that a
lot — " People live better here."

"Here” 5 about the middle of 554,208-
sipuare-mile Tyumen Oblast in western Sibe-
rid. Every Nizhnevartovsk family would own
a VCR if there were VCRs to buy, for Tvumen
15 awash in rubles from gas and oil. Drilling
foremen earn a thousand a month, five imes
the average Soviet worker's pay.

Amid the bogs and meandering rivers near
Nizhnevartovsk i= Lake Samotlor—"dead
luke"” in the language of a local people, the
Ehanty. After 1960, when the first oil well
gushed, Samotlor was anything but dead.

Though the easy oil 15 gone, the Samotlor
field still delivers 780 milhon barrels a year,
the highest production in the world.

Environmentalists say millions of barrels
from this and other fields in Tyumen Oblast
are spllled and soon reach streams that arve the
lifeblood of fishing communities,

A hotbed of protest is Salekhard, 700 miles
down the Ob River to the northwest. A small,
old city built mostly of wood, Salekhard strad-
dles the Arctic Circle at the river's mouth.
“Ten vears ago the Salekhard people used to
cutch 150 tons of sturgeon,” Hsheries officer
Evgenii Lebedev told me. No more. " Stur-
geon feed on the bottom where heavy oil set-
tles: The fishery is dying.”

Much of the oll, say other critics, flows from
ruptures—hundreds a vear—in corroded or
carelessly laid pipe. A Salekhard official
declares: “They are poisoning us."

Heavy metals and other industrial waste
from the south, as well as pesticides and hu-
man sewage, add to the sad picture of the Ohb,

Siberta: In from the Cold

probably the most polluted river in Siberia

In the 1980s the push for energy reached the
emptiness of the far north, Sovier cil reserves
were declining, and the coal industry seemed
incapahle of increasing production, Fearing a
crisis, Brezhnev drove drillers northward to
zet more natural gas. Millions of tons of equip-
ment were fretphted by air. Perhaps 75 billion
doliars was poured into the crash campaign.

The gas brigades spawned Novyy (New)
Urengov, a company town near the Arctic Cir-
cle. Novyy Urengoy is still raw after a decade
of boom, & mixture of high rises and shacks
With virtunlly no roads, only 200 of the 94,000
citizens keep cars (though many gnrage one on
the mainland).

There ore roads, of course, leading to dnll
sites. I went 20 miles across the flat snowscape
to Site 2234 Power lings soared over patches
of stuntéd birches and larches. On the horizon
gas flares burned, easily visible in the pale
sun—solow that at 10:300on a Februarvy morn,
a man's shadow stretehes a hundred feet.

There are 1,400 wells in the Urengoy gas
field. With adjnining fields it vields 14 trillion
cithic feet of -gas a yvear—two-thinds of all
Soviet production.

Novvy Urengoy can't house all the 65,000
workers who are needed, so0 Petva Ivanesh-
chev and 15,000 cohorts fly in from Ukraine,
the Urals, and other regions, bunking in trail-
ers. Petva works as a-driller 12 hours a day for
two weeks, then goes home with 600 rubles.

I met him up on & rig, where he fitted one
section of drilling pipe to another and watched
the string vanish into the well. The tempera-
ture wasminus 4°F; e wos evervwhere, Petva
wore prease-smesred coveralls, and three
more lnvers beneath. “If 1 didn't like it, 1
wolldn't be here, " he said with an easy smile.
Work doesn’t stop until the temperature drops
tominus43°F; lower than that, pipe may crack
if struck with & hammer

Alaska’s Prudhoe Bay never knew a furrier
bunch of roughnécks than the Novyy Urengoy
itinerants. No need to shave out here. [ suspect
that for 26-yvear-old Petva the raw conditions
explain how he describes his job: “romantic.”™

EADQUARTERS for the Arctic gas
development is vemote Nadym;
transpart Lo its outposts is by the
orange-gnd-blue  helicopters  of
Aeroflot. The Mi-8 has 221 seats arranged
around a Z50-gallon inboard fuel tank. On
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hoderdd are shovels, in case the e thing mires

| ¢inttered off northward ong morning with
ten hitchhiking Nentsy. At a lonely herders
camp inthe great treeless expanse of tundrawe
descended to let the pastengers off

[ spoke to t

round =adsage of 2 man. " The

e brigadir, Panteley Taro, a
YRS {11
5 [ iled ||_' il " he said. YWe wre losing th
natural life.” Swarms of mosquitoes found s

No Nentsy wants to work in the gas Delds

&

inteley continued, not even  swalling
"We'd rather lead our awn life.

“We don 't need these butldings, ™ a SNent=y
woman exclaimed. “*Whvy are they doing this
TR,

| e | reboardend nand watched the tents
vanish, Soon | was looking at the burldings she

pokeof —ina new zas town, Yamburg, on the

Crull of the (D

HE MENTSY have a wiay with mames
Yamburg means “messy place.” It'"s
nol 1ust the rosting junk armund the
|l::"":l|l |l|'_;|l_|l'|':- { By makeEs thie 0io
name fit so well, Tt s the myviad tracks Across
pools and canals where
permaliost has mielted

the tundra, and thia

Engimeers admil they did things wrong is
they crash-developed Yamburg Drilling
lwegran before insulated roads were laid. “Th
wiarkers weren 't supposed to drive twice on

e track.” g boss smad, *hecause three

[
-

i
iE
—
e

i — 3% e b | I
passes will cut the fundra, and it tnkes a8 hun

lred vears to mend” Apparently a lot of

vorkers couldn 't count

'he engmeers also did some things right
'hev decided Yamburg would be o town ol
2T 000 single worker without farmmlies
needing schools and sach, thus reducing con-
truction. And they prefabricated some of the
heavy equipment, cutting down the number ol
wiorkers on=site. Then they barged it (D neas

Lhe sitie an lrigeed 11 int lgce over e

Attracted to a distant lond by its hunger for
workers, d Vietriamese womian froternizes
with o Russion at a textile mill in Chita {above
left). In the sume city Tatyana Lukasheva
prepares to take the stage during the first Miss
Siberia contest, But there 15 little plamawar in
the Hves of most Stherian women. Though
therr htistuirds draw good salortes working

aon the ratlroad, the women of Berkakit {right)
find few opportunities o deguire even basic

needs i thelr town of rude shocks







His fury leashed by a tether, a brown bear charges a husky being trained to immo-
hilize the animol by biting its haunches. In o gentler pursiit o Khahass farmer
near Abakan drives his sheep home across the endless steppe in a land that, despite
efforts to tap its riches, is still defined by its agtonishing emptiness.




winter ice, to réduce scarmming of the tundia

Messy Ploce will soon yvield seven trilhon

cubic feet of gas a year.

FLEW ACROSS the Gull of the Ob to the
Yamal (*ultimate land”™) Peninsula and
landed at Sevakha ("gut,” for the nearby
whing). Beside this town on a
windy bluff the Ministry of Oil and Gas Con
struction had set up another headguarters
Amid the mud of breached tundra were crates
holiding prefab buildings, trucks, spare parts

Westward arrods the Yamal Peninsuln’s
vivid green stretched more scars, Travel over
bare tundra wasn't prohibited until last yesr,
and the Yamal siffers from the Soviets' inabil-
ity, thus far, to produce vehicles with soft,
oversize tires that infiict less damage

n the peninsu
Rara Sea, where drilling would commence, |
saw harracks and other facilities joined by ten-

FIVEF 0

a's western shore by the

ane Lracks

The ¥Yamal Nentsy, just 5,000 people, have
already lost a stageering 13,2 million acres of
grazing lands, Now that their protests have

Stheria: In from the Cold

been heard in Moscow, they ve been promised
all manner of good things; from paved roads
to new schools. The gas builders have shown
them a drawing of 4 big =teel cabin walking
on hydraulically operated shilts; the engineers
say it could bring such amenities as a canteen
and beauty parlor to remote reindeer camps
Really? From a4 minmstry that can't even get
aoff-road vehicles with soft tires?

Western economists say the Nentsy may
have to settle for roads and promises because
the Soviet nion sooner or later will need the
Yamal'sgas. There are trade-offs, of course; it
FRS F{!J’ll.rll_l,‘.- coal in ]-uHuI{'-:J cities, the air will
be cleaner for other citizens

Mo Siberian ever told me that his realm
should be independent of the Soviet Union, a
statys that 15 desired by activists in the Baltic
republics and elsewhere. What Siberians do
want 15 4 new deal! more say in local matters,
more protection of the land that gives thei
way of life its meanmg. Win or lose, the
MNentsy, the people of the rendeer, have
helped nwaken the "sleeping land, " ushenng
in & different future ]




Last Days of the




ULAG?

Photographs by PIERRE PERRIN sy

barbed wire, wire nel

ting, and serap metal. A Lten-
foot-high (ence ol faded wood
Nervi-looking soldiers, leathes
booled officers, and police dog
I'his 18 Perm 35, tucked tn the
Ural Mountains some 80D mitls

Ll -l'i'.'.'l' A8

For s ol day in July, from

L antil 10 pome, our tedam
{ French journalists was the
first to photograph wihat 15 sad
to B the last soviet labor camp

r pahitical prisoners. The
were 38 then: some DAVE since
been freed. lainost.

Beyvond a door prerced
[l_'. |:l-|: Fa 0 W :-l"_' CENCl DT E]

and (ron bars, we came

upon & roam devold of suntigh!
When we entered, Ruslan Keten
ey, Iar left, and Aleksand)
Lrobdovich declared,  You can
| Ii' .:il S PR '|'|.I|'|| I-'.l'l.l'l
tzed s with vouor visst, |

eeply we are touched Dy yout







el SIN WAS aAn eNOrmaous,

flabby man with

small eves and puffy
evielids, who seemed Lo have
long ago lost miterest in every:
thing but food.”™ Thus Natan
sharansky, former inmate of
Perm 15 (page 47), described
Lt Col. Nikalar Osin (below,
at center), in Fear No Ei

(Jsin was there in 1972 when
the small labor camp wag pickedd
to specialize in political incar-
ceration, and be will no doubi
be there when it closes its doors
Ehinng the carly 1980 he had gs
many @3 270 seky, prisoners, In
December 1988 there were b2
bn July onldy 38, There have
been no new arrivals for the past
three years. The lieutenant colo
nel is apprehensive that Perm 35
will b phazed out before his
retirement in two YELrs

We read him the names of
reparted prisoners,

“"Hillel Butman?"

“Set free”

“Vadimir Poresh, a Lenin
prad Christian®™

#Set free in 1987."

" Leanid Laubman "

“"Present.”

"Bohdan Klvmchak /"

“Present.”

Sixnty names, called up one
after the other. We find that a
distinction s made between war
Criminals, more of 185s genuine

maEny of
Lo leave Lhe country

spied, and “others, "
whom trie
illegally

We had entered the camp
through armor-cland doors {{ar
et and electne gates. For half
an hour we did nol hear a wored,
not even a monosylinble, only
the monotonous humming of
electne rasors and the noise of
shutting doors. The stares were
terribile, hroken. Some prisoners
passed in front of our cameris
over and over again o capture
our attention. Cthers were
hugging the walls,

A tll voung man was recitihje
Bible verses al the foot of his
hed . His neighbor was making
hiis berl. He had switched over
to the sederadrid e dirmsg th
Afghanistan war. " He wns
lucky that he was not shot, ™
pne officer told me

Cificer Nureev (left) led pris-
pners toward the workshops,
Able-bodied men work eight
hours a day, six days noweek: for
250 rubles (340 U, 5.} a month
Halfis taken for board. Being
productive = paid off in money
or by réducing the sentence
Hiefusing o work 1s paid off by
punishment, someétimes even

the infamous shise (Lop right),
an unheated, four-byv-eight-foot
cell with no hlankets {or the
wooden plank bed [olded
against the wall
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“We nre French, ™ we sad
"“We want ti pak witl | |
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‘Ah, Frenchmen. How wandet (TS

1, ' We are so used to being
deceived here, ™ he
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ORNTNG ROLL CALL

: The most depressing
J af ¢ T FOUTIAES
Faces are tense, SUspicious, XNo
one knows who has been turned
into an informer by the KGB

For Yadim Arenberg (nbove

left foreground), imprisoned in
LSS Tor planning to escape from
the Soviet Union by hijacking
un alrhner, the dream of [ree
dom came trye on Seplember

1889, Carrving asailor’s |
and two big wooden suitcases
he embiraced bis family {fight),
unahble to believe he was Anally
i the right si

gati=s ol steel doors

.=:r_ il |_||r_' I_'ll_"l_rfil_

Could this small dark bundle

of woman (above right) really

be Innf Ina, the young, gray

% |-|| ] |18 i'-|"| -_'_!rI 'r‘-'”i'l '.-.-|IIIII| ||-:'
exchanged letters for vears
before finally being allowed to
marry her? Ina who gave him a
daughter, Jeanne, whom he hay

SEET |_I|!I|_ OTYCE AT I‘|1'| Illrtll..- VOIS s

He made o puppet for his
davghter, e tells Ina, but th
camp guards smashed it to
pigces. It conld have contained
a secret message, they said

Mow Lhat be is & free man,
Vadim has decided not to leave
the Soviet Union after all bat to
settle his family in Kharkov and

open o Hebrew school. He prrass
that the years of repression are

eone. Bul orget the irniends wh

have stavied ehind? Never

Nedsomd Gei

L
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Perm %5 revisitedd

“The longer I look, the more

the colors strike me,” savs
Natan Sharansky, examin-
tig photographs for this
article gt his home in Isroel
with his wife, Avital. The for-
mer dissident was relensed
from Perm 35 in 19286, "“This
was o world 1 could only
see—iand still only see—in
black and white,™

A prisoner for nine yeurs,
three at Perm 35, Sharansky
spent long periods in solitary
confinement for his resis-
tance and hunger strikes

“Tust look ot that bench!™
he says, poinring to the photo
af the shizo (page 4.3). “In
rty time there was just a
piece of wood to put the
bread on. Had there been
the bench, I could have lain
dowm. We weren’'t allowed
to lie on the floor.”

Hiz fellow inmales were
the most diverse imaginahle,
fre suws, “Their [owest
common denominafor was

r *,
N Y
i -
|.1. 3

‘L

7

i

hatred of the KGEB, Throwgeh
that we were able to bridee
the gap of owr antogonisms,
Such pictures prompt
strony feelings, he savs. But
an emotional reaction would
bre o ristoee. I vour Lol
muore coldly at these photo-
graphs, vou can 2ee the old
mechamsms at work ar the
heart of perestrolka. They
could cloge down Perm 35
tordoy, but no democratic

institution exists fo prevernt
i reopening tomoreow. ™




The Gulag

Remembered

VAN LED THE WAY. Beside
Lake Lama, an hour’s flight
from MNarilsk in the Siberian

Arctic, he marchéd across the
snow, shoulders squared, as if
agmin a Red Army sergeant. HBut
loday Ivan carried o shovel.

He cleared snow from a
stump, reverling & paper, under
glass, with half a dozen names
(P esile),

In manmy Soviel cities comimat-
tees are planning memorials to
the victims ol the guiag, the sys
tern of lags, or camps, for which
Stherin is synmonymous. Joseph
Stalin sent 17 1o 25 million (or
mare) o labor camps from 1928
until his death in 1953

Ivan Sidorov was for ahead of
the memorial planners, placing
his simple tribule two decades
ago. It 15 more than what has
marked most praves; likely, a
tin-can hd with a glenctled nimn-
ber did the b Or bodies were
tossed anonymously into pits

Fourteen army offlicers from
the Baltic States—"sent here
because they weren't trusted, ™
Ivan sald — were interred near
Litke Lama in 124142, They
ware building a factory to extract
vitamins from fir needles. But,
malnourished, they died before
the factory produced

Ivan survived perhaps because
he was yvounger— 23 when
wounded in the Soviet-Finnish
War of 193%2-1940, Wounded
and capiyred. He considered
suicide—""(_apture was bad 1n
Stalin's eyes." Repatriated com-
rarles who surrendered without
fighting (aced the firing squad,
[van, good soldier, ot off light-
ly: five years at labor

T he was taken to Norilsk,
wehere mines and a smelter were
being developed ond where,
recalls nnother survivor, guards
shot 30 zeks — prisoners— daily,
“Just to frighten the rest of we "

43

Stagpering accounts of the
lags reached the West in the
19705 in Aleksandr Solzheni-
tsyn's Galag Archipelago
Glimpses of Stalin's terrar
appeared in the Soviet press in
the 19605, but then a curtain
dropped. Mow, with glysnost,
Soviet journals publish Solzhe-
nitsyn's work nnd ex-prisoners
feel free to =peak

Cieorgt Borisov recounts that
life looked promising in 1941; a
peasant’s son, he hod won a
seat in the Leninerad Theatrical
Institute. Then he opened his
mouth. Seemg 4 man in Ameri-
can boots, he pronounced them
hetter than Saviet boots. He
described village store shelves s
empty. He quoted Victor Hugo,
dubbing soldiers “gun meat "

Horisoy knows the stadent
who denounced him. Frosecuted
for praising capitalism,

PAMTSD] SANCTS FRIEOSDES CISLED T2 TRERCEY LADOE

L FE BECWsH AL AT RS
discreciting Soviet power,
demeaning the Ked Army, and,
worse, attending a meeting that
discussed killing Stalin (* They
just dreamed that up”), he was
sentenced (o ten vears” labor
plus five of village exile.
Pathologpically suspicious,
stalin expanded the tsars’' sys-
tem of exaling troublemakers Lo

aiberii. He began to éliminate
his enemies, real or imagined,
purging Communist Party
olfictals, scientisis, mAnRagers,
writers, and, fmally, i Soviet
historian Roy Medvedev's
wordse, “anvone hé dicn't Hke ™
By 1938 the " great terror™
stalked the land: more than a
million executed, perhaps seven
million in camps (graph),

Dironched in fenr nnd propa-
ganda, the masses applauded
the elimination of “enemies of
Ihe people™ and “wreckers™ of
the five-vear plans (even pesas
ants who stole potatoes from a
collective farm), Citirens
denounced bosses, friends; kin

Diritrd Mikhbatlov's Y erime”
nlen was caplure — by the Ger-
mans in World War T1. Freod
from Buchenwald, he returned
to Leningrad thinking ke'd seen
the end of terror. Instead he got
25 yoars. In Archangel Oblast
he cut timber. It was hell on
e —" God created the earth
and skes, bul the devil created
Archangel.”

After the war the lags swelled
with Cierman and Japanese
POW s, Soviet citizens who had
fought or were forced to labar
an the German side, and Rus-
stans, Ulkrainians, and Halts
whio kad tled Soviet rule, Roose
velt and Churchill had agreed Lo
roturn Soviel citizens found in
Western Europe; two million
were handed over

Camps spread across the
soviel Umion (map). Prisoners
dug canals, laid road= and rail-
roads, farmed, mined. They
died of malnutnition, tuberculo-
si5, execution —about 10 percent
or more o vear. Historian Med-
vedey puls it at 10 percent in the
[irst yvears of World War 1T,
when rations were cut and waork.
days stratched 1o 14 hours. His
father, an armyv officer, died un-
der such conditions in the dread
pd Kolvma River mining region
1,500 mites cast of Moscow

Medvedey and Western expert

National eopraphic, March 1000
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The Golden Hoard of

BACTRIA

By VIKTOR IVANOVICH SARIANIDI
Photographs by
LEONID BOGDANOV and VLADIMIR TEREBENIN

All that glitters is truly HE DARK PERIOD, it was called —the shadowy
gold in the grave of a two-century span between ancient empires in
mﬂurm:fﬂ e, the land of Bactria, on the northern plains of
ancient Bactria, in north- today’s Afghanistan.

emn nistan. When our In the rainy fall of 1978 that darkness lifted.

in:.-::’mn uﬁ:ﬂn t:::; Dig;%;ing in an unassuming mound known as Tillya Tepe,
in 1978, we found ;ﬂ_m the “golden hill,” we chanced upon the graves of eight
f:“ .nrh_f::f;:, omong ancients who had lived within that unknown period

em a gold hair pendant = gome 2 000 years ago. And with their bones we found the
ﬁf:’:’,{,:}"‘;ﬁ" ;:f g ! wealth they were to carry to the afterlife—more than
along the great 5ilk Route. 20,000 artifacts, mostly crafted of gold and semiprecious
Now these treasures face stones—a treasure of such artistic and descriptive rich-

w;: f'“": e :,';m ness that to speak of it was already to begin to understand

the aftermath of civilwar.  that distant time.

But before we had a chance to make plaster copies of the
pieces, before they could be studied or displayed, war
and confusion closed on Afghanistan. Today the price-
less hoard from Tillya Tepe is in Kabul, butits condition s
. unknown, and scholars have no access. My efforts to
2 * " have the trove fully safeguarded have so far met with
~ disappointment.

_ j Two eventful decades have passed since I first
went to Afghanistan from Moscow's Institute of

Archaeology in 1969. We arrived as part of the joint

Soviet-Afghan Expedition to examine the antiquities that

lay beneath the fabled Bactrian Plain, once an important

crossroadson the great Silk Route from the varied lands of
the Roman Empire in the west to the Chinese cities pro-
tected by the Great Wall in the east. We based ourcamp in
Sheberghan, a large village set on the dry plain between
the bleak foothills of the Hindu Kush and the desert
!i valley of the Amu Darya. It reminded me of home,

' for] was born in Tashkent, in Soviet Central Asia,

& where my father, looking for a more meaningful
life, had immigrated from  (Continued on page 58)







are slotted into a headband. A princess on
lem the move could disassemble the crown,

for a nomadic life lay it flat, slip it into her saddlebags, and
be om the road in mere minutes,

It came as a kit, this elaborate gold Many of the artifacts found at Tillya

crown taken from Grave Six. To archagol-  Tepe were imported from farmeay places

ogists it repeals a blend of "

l'mlfth'ﬁﬂkﬂnuh,!mlﬂﬂn the
siyle and practicality. It comes inte  local artwork, like this crown, was a
LF six pieces—the five elaborate Ies cultural hybrid, Bactria was auloromous



wears ago, but through the centuries

it was dominghed by

stomist

Achaemenid period,

in the path of Alexander the Great, and

the wave of nomadic Kashan and eastern
ans who swept
in the Dark

X
: the Persians
the Greek colonizers

the north fo
the time of these
burials. The gold crown testifies to the

high rank of women in Kushan culture, a
common tradition among nomadic tribes.
When we packed the treasures info
crates, I was in despair for two days
because I thought the crown, one of the
most important artifacts, was missing.
I finally found it, packed flat, in o box |
hrad not searched because if was reserved
for small objects. 53






Local gold from Bactrian rivers was made
into a necklace of hollow and black-
painted ivory beads, o a woman
in Grave Two, Gold grains were pains-
takingly soldered on after the hemi-
spheres of each bead were joined. The

5 that once held the necklace together
had Wear marks suggest it
was worn often.

CIAEETEN OF MCRY RIEADS. I O

Cupids astride dolphins

Details breathe life into a Greco-Bactrian Curly-haired cupids on a dress clasp
ibex, part of a ceremonial diadem. Rings appear distinctly Greco-Roman. But
under the hoofs once attached it to a base. scales om the whose eyes are
Early Kushan, heedless of Greco-Bactrian inset pearls, reveal the local goldsmith's
traditions, took such pieces apart, ignorance: Dolplins have no scales.
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Mix-and-match
Aphrodite

Familiar yet exotic, the figwre of
the Greek goddess of love recalls the
soft sensnousness of Greco-Roman
sculptures. But the wings—never
seen on Aphrodite in Greek or
Roman art —stem from ancient
Bactrian tradition, and the fore-
kead mark is imported India.
Bactrian art in the Dark Period was
seldom pure; patrons of the local
goldsmiths combined various tradi-
tions. This Aphrodite, in the form
keundreds of gold spangles lying on
the bosom of the young woman in
Grave 5ix.

Arigdne on a chimera, while a drunkard

extends a cup. The theme is Hellewic, but
the steed is Bactrian: In Greece the lovers
usually rode a panther.

ST A SNETCE
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Liovcad petopdie gal e as a
Leam member excavales
Lorave Two, The burtal
stles ftad been dug doten
trerough rubbile and ancient
tempie walls thal were
pnrelated o the graves
themselves, Though local
farnters Knew the mosd
as the “"golden hill," they
had forgotten why. Onr
LraTe offered a clue: Field
mice had iooted it, and
their nearby burrows were
filled with this gold plate-
lets. PMerhaps the mice had
hinneled some golid to the
shirface, where farmers
found 1f. Hence the mame

(Conttinued from page 50)  avillage in Greece. Sheberghan was
on the frontier of the strugeling Afghan nabion and mired in
poverty. Cotton fields pressed against the mud-brick houses
and mer I.'i-!.l.1|'||"l sat stolcally among ther stacks of melons and

gpiants at the central bazaar. When might fell, everything
was shill. Neighbors talked to neighbors in the -;1.:15'1; 1085 be
tween houses, and packsof hungry dogs circled in the -er.,- 5. it
was much as Bactria must have been during the I.*.arn reriod
Only in the morning, when the trucks started up, did '.IL-- f'l't§1
rentury return

On and off for nine vears we dug into the mounds near She-

berghan. At first we focused on an obvious site called Yemshi
| & e, the ruins of a monumental cif ¥ dating from the first cen
, perhaps the palace
ol the local ruler who controlled a L'|.:1-!+'I' of smalle

turv A. 0. Inside its walls we found a citac

lages that
now appeared as small swells of sunbaked earth.

But surely an earlier peopie had farmed this plain. Day afler
dusty day | drove from mound to mound, searching for some
sign of Bronze Age hife, my :-'::.L?-.'.j-.ll-.t_'a'. In the brittle grass on one
such mound my eves fell on a type of pamnted pots I'I'_"TLs | recog-
nized froma priordig in Centrai Asia. I pushed the date of hab-
itation 1in this area back a thousand years, to the beginnmng of
the second !:'-ill-:3111=ti|11 8.C. A fantastic find! While others were
t”'il-."-'-l|||l:|.'. nearby Yemshi lepe, my team set out to see whal
lay beneath this simple hillock

"-.|11.L| its top laver we tound a village rom the thard cenfury

B, . as we had expected, But from the laver beneath emereed
the outline of a massive edifice. Inside, withina double ine of
columns, stood a mud-brick altar coated with ashes. Surely this

was a temple for the worship of fire, built 3,200 vears ago,
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¢ WE EXCAVATED in late 1978, Atrghamstan was mching
toward a civil war. A new socialist republic had been
declared. We were not caught in any fighting, but
one morming armed tribesmen came on horseback
like sand devils off the desert, circling Tillva Tepe, asking angry

auestions. The mmehtened workmen implored us not to say

anything, or we would be shot. And then the riders were gone

Despite the growing danger our fascination with the ancient
inidu
Kush each day grew darker, promising the heaw |-'r'-'|'.1r'_!-_r|l."-.J
e started late at night on November
12 and forced ustobreak off work at noon the next day . But that
morning we had found several rusted fragmenis of irron bands
with nails sticking from them. One wasbentatarightangleand
Iooked a lot like a bracket from a wooden cothin

When the weather cleared, a workman suddenly turned u
disk that gleamed among the clods of damp earth. Gold! We
called a military guard and wat
And spon a grave emerged from beneath our picks and scoo

Staring at us were the hollow eve sockets of a skull, a vouny

temple ureed us on, while clouds that rolled in from the |

- n II -
rains of winter. A cold drizy

ed in with |"-.ILIII.-.|II'I:|'. nearts.,

|

woman between 25 and 30, perhaps a princess. Surrounding

her were layers of gold jewelry and ormamentation {below)

that had collaosed togethier from her disintegrated clothing
i : g

Lime wore awwayy the flesh
s |'|'|_Ii'.|'.l.*|r_._: af ...! K pislamn
nobicwoman, perhaps a
privncess, buried in Grave
Che, Her godd fewvelry ard
artifacts — the Hny disks
aned platelets sewn onto
her robes— slowly sank
amiong the bowes, Hres dirl
collapsed around then

We labored long to exca-
vate the skeleton (left)
separating arfifacts from
rubble and plotting the
fimds on Il.':r;rlw. as we did
to reconstruct each of the
praves, We worked well
trrtir the bitter Afelan
winter, our fingers muemb
with cold




s the Greco-Bactrian plodded along the moute that

[ riod waned and led from L yang to iT:1]'l.—"'|.'|5.

Bacina:
the Kushan Empire  Kome. They carmed the trade

hub of the great |
'.'.'-_'1?:|:"|_'| I ll:'!{' nrsi |.".|'II.'|- treasure ot tne Criend
tt'EldE' I'ﬂ‘-l..ItEE century A, D., caravans of procious stones, silk, and

e shagey packhorses and two- spices—in exchange for
ROMAMNS humped Bacirian camels Western goods. Sea lanes
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SLYTHIAMNS

Dunlwang

l.'-'-qn'.u'lll.

“Tasmralipel

i Fasnliki

based On monsoon winds Ensconced in the Amu
augmented caravans.

[he Kushan r

Darva Vallev, thiey exacted Incdim. Through the Khybéi
duties from the caravans Pass came aromatic resins

TS OVETY-
and bartered for artifacts anda
such as these below, all found animals—some bound for
ir1 the excavations, The markets as frawayv as thi
Kushan also traded along Wedite

earned the ways of
commerce and established
themselves as middlemen
along the age-old trade routes,

HUMNS

widyang
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The brilhance of her Dark Perntod finery astonished us
.

pilprimage began of village people, tounsts, and authorities

from Kabul. Some came on donkeys, others walking. One con-

e potent word "egold” soon spread across the plamn, and a

stant visttor was the tarmer whose cotton belds lay next to Our
excavation. He would sit tor hours on the edge of the dig, look
inge sad. "My wife has chased me from the house.” he told us.
‘She yelled at me, “All my life yvou've kept me in poverty, with
: gold lying under your feel
T‘ VoY .1J-I:Ir.! ¥

F
|

UTWHAT WAS the mound

! of Tillya Tepe! Who
puned the prnoess
! NEre -.':f'--:.| ||'|'i'l:', '
I his 15 what we Xnow: POur
| |

thousand vears ago the first

wericultural tribes A ared on
the Bacirian Plain: those who

yuilt the tire-worship temple
must have been among them
During the next thousand years
the temple was rebuilt several
hmes. Whenit fell out ofuse the
mud-brick walls crumbled into
a low mound. Tillya Tepe lay
still for 600 years until a small
village grew on the remains of
the long-torgotten temple. LThe
nllage did not last long, and
again the site crumbied nto

.

n
_"l'n T e TTTLLL L
A T | TuNESa-—T I E

o, S0t would remain ordil
vears until A.p. 1K), when the

-l
.
¥
.

| golden graves were dug into

r_‘l."-l.-

lhe sile’s '='|_'.-'=.':'L":.'i histary

While Tillya Tepe lay aban-
' doned, Baclria was buffeted by
the growing empires of the
Achaemenid Persians and the
Creek tollowers of Alexander
the Great, Dactria itsell grew
into an independent state,
Ao known as the Greco-bactnian
e “ ) kingdom. But the haunting
he warrior in Grave Four nobles burnied in the humble

i

was buried with bwo dug- mound were newcomers to Bactna—they had come from the
girs amd a stweord. Nearty, '
HE tomadic custom, 'Im"., . Cn the other side of Asia another drama was unfolding.
remriains of is horse, While , e . L T At T B
."ff‘-'l‘l-h'_'.: ||.‘|;_'-' grave, we IIl-l"| HENS Waleringe tnbes I'..-ll.I ! ||.i:-| 1 I.ZI 1I0r centunes on the Iron
reconstrivcted his clothing
Aeliwdip BT hliutied) sl aeiiei WICLE
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gast to plunder the Greco-Bacinan cities

tiers of China, an aggressive EToup of nomads called Kushan
ushed west by the Huns into the bleak ana himitless

et TR ANM A WO | | expanse of southern Siberia, There the Kushan encountered
the Scythians; another nomadic tribe that had coveted the

2 Hlourishing oasis cities on the trade routes to the south but




dared not act alone. United, the horde gathered courage and
raged across the Central Asian steppes 130 years before the
berth of Christ :-.=.'-.'u'-|n' charred fields and human sutferine

W his |1‘I'|- Y CrOss = Amu Darva—the Uxus Kiverto Alexan-

der the Great—they I.'nJ waste the Greco-Bactn

At tirst contemptuous of city lite and '--'T'.'L'I'- culture the
nomads gradually became enamored of the seductive Hellenic
trachition. Thevy rebuilt the cities they had sacked and createg
Lne ;Ll'fill L 7}1 11 E'III]"’l' 11
between the Greco-Bactrian period and the well-documented

TS

OWwWn depres ||I 'llll_' FLITe

flowering of the Kushan, ancient records fail us. As these
nomads siru i f:lnj with the wavs of urban life and I411|1.*F' the
chroniclers of Rome did not
visit them. The period was
dark until our own bme
when the Tillya Tepe trea
sures speak of those days
with resonance and clarity

The gold of Bacina shook
the world ot archasology. 1t
vas compared by crihcs to
the treasures of King lut-
ankhamun s tomb in Lgypt
[he artifacts were found in

LTk ".|_ IO 15N SOITVHe 111 ill-
i'l-:' MOL 15 l||l||'l.1 LrCFm |! 1R
l*ln::l"h o their Hme

Chance 1o
glimpse the extensive frade
betweon the East and Wes
wowhere in anhguity have
s0 many different objects
from so0 many  ditterent
cultures—Chinese mirmors
Roman comns, daggers from
Siberia— been found ti-
et in situ. And the loc .|| rt ol
Bactria discovered at Tillya

oy

They gave us

Lepe 15 a tantahzing amal
ram of influences. Never has there been an artifact like the

chu |-.'-1._ little gold -'%""Hndl‘-' (page 57) who g Grecian in con-

CE'p Lbhut has the distinctlv non-Grecian winesof a Bactrian deity
and an Indian forehead mark that indicates marita

status!

ELABORED into the winterwith Gingers numb and
shiriveled from the bitter winds that leaked
through the plywood huts we had erected. Each
thin gold "1.1 elet had to be ceaned and mven-
ld the pincers. We slept in She-
berghan bul ate n |-||.;|.l. S An I tinned meat from Moscow while
;illiu- » in the truck, embarrassed at how Hitle the workers had
['he plan was o return the following fall, mn 1979, Wi |n'|:'.-:'-d

an Afs 'Im vuard over the necropolis and hea Jp. for the Kab
Museum with the crates of excavated treasures. Put .-;||n];..-|

"1F|Ha| We could ban

Crold spangles sewon on the
hack of the warrior's robe
still cling together i a
layer of soil and ribs
coated wwoith presevvation
amd Tifted intact from the
prave. The fumic s
folded over to the left
fprical nomadie Kushan
Fashiion, Carped stone effr-
pies of Kushan rtlers
oo earlier in Afghan-
stan, confirm Hthe style




Tillya Tepe's
stunning
cemetery

 f— gy o T . .

| e graees of |rJ-'-'_I|'|J [
shroten below, were uncovered
pre by one as the moused 1tsell

s exravali |||. ‘_-|I-,'|||'||:|' rl-rl"-l'

il baried their relatives here

had no knowledge of what lay
beneath. | Iru'r_;.'.rrl-;; trom Ha
tipmrnst Lyer s | crde il
fage dating from 350 5.C. From
d [oroen -.‘..fﬂ.’r-lll e L gLy il i
grand ¢difice of walls and tur
rets, more fhan a thousaid
years older than the graves,

Withan the toalls e found oo

colummed halls and an altar

corered twith the ashes 1op
think wwere produced during
fIrg=TOrsiee Ceremonies.

But rohen the burials were
mutde, Tillya Tepe was fust an
atier hillock. At first we were
II“r'F|"I': red: The Srates were Lo
sunple, only pits with dirt
et s andd tooaden Ii'='|l|.|'rl|[._:- fa
protect the coffins (dingram,
Belowe), Whay enter such wealth
ltere? The graves alould hae
tieen mypestie and located in
somte ctty, My own theory 1s
that they were deliberately
camouflaged. Graves were dug
i1t secred for the local Kushan
ritlers, wito were fully mindful
ixf others” ereed, All rl'||'l:q.'.u'.".'__'-.
fy withm eyesight of Yemshi
Lepe, g searby citadel that
may have been the regional
Rushan tapital. To guard the
griaves, the rillers could merely
ook vul their palace win-
adows, Perhaps official
mtiniselewms, complefe
with emmpiy coffins,
Ly werrtfein He walls
of the citw.
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(LRAVE FIVE CiRAVE THREE

we lefl Afghamistan in a horrv in February
1979, never to return Lo the dig,

We had excavaled six graves (left) ofwhat may have been the
ramily cemetery of the rulers of a farge Kushan [.1r11'|n-|_'~.1-'.1[r|.
(srave Twoheld a bespangled matnarch between d)land 4l years
oid. In Grave Three lay another femate, perhaps a teenager. A
tall warrior, the anly male found, was buried in Grave Four. In
Grave Five was a young woman whose relative lack of orna-

BOM |"r|||_"I|'r.'| AT

ments sugpests she was ol lower rank. From Grave Six L'|'||L'I’|._'_:L'-.'l
another woman, also perhaps a princess, who wore a collaps
ible crown, The seventh grave had not vel been examined, and
the edghth emerged with the rains, as we sal in Moscow

Since then darkness has again engulfed the treasures, Sol:
diers we had trusted apparently looted the two unexcavated
graves lett in the necropolis. Artifacts similar to the ones we
found have turned up for sale. We saw the treasures of Tillya
Tepe anly once more, in 1982, when we had a chance to photo-
graph them i Kabul

Look well on these pictures of the Bactnan masterpneces that
tollow., Who knows when they will be seen agan{

GRrAVE ONT

The faces of these wormds,
from feve of the s1x exen-
rabed graves, we Wikl never
know. But artist Irina
Muaximova spent years
reconstructing therr gart,
based on the posifioning

of pewedry anid artifacts,

ias well as knowledge of
clothing styles in ancient
Central Azia, Much of the
romen s ?l.":ul".'url"_lf WiAE Hwrorn
i {ife, as wear marks
attest, but the elaborate
gold-spangled bodices and
heaty ankle decorations
were reserved for eterniiy,
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each depicting a goddess '--'l'*===--1!#3i.'f'_. A

mounted on a smarl
Hown (detail below).
warrior in Grave Four
wore this belt around
his tumic,
DIAMETEN, 4 Cm

Vierethragna,
mwﬁnmug
arimals surrownd kim.
Such motifs were com-
mon to Scythian arl but
seldom found in Greco-
Roman art.
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and gold-plated wooden sheath
(right) of @ ceremonial irom
with the buried

warrior. Turquoise inlays adorn
both scenes, On the hilt a bear

IHATS a grapeving, a common
Siberian or Sarmatian motif.

Scenes of potverful animals
mb&mﬂiﬂmm
owner's strength and courage,

CYERALL LERGTH: 37,5 Cm

Ghostly zebu

The influence of India
shines from a translucent
gemstone incised with an
abstract likeness of a zebi,
the humped Indian ox. A
hole has been bored length-
wise for beading. Becanse
the treasures have not been
available for detailed
study, many of the gem-
stones found have not
been properly identified.

LESUTHz 2.1 M
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Chinese buckles
These turquoise-studded gold buckles
bear images from the East —charioleers
with Oriental driving Chinese-
style canopied chariots. But the vwoi
griffins pulling the chariots suggest
Bacitrian design.

HAMITER: P.W CW




Early Kushan
artisans blend
cultures

HEY RULED O I.'I'II!"][-!'
but took or bartered
lor what suited them
[rom the caravans
thal traversed their land
Gradually the sons and grand-
sons of the herce Kushan
learned the wavs of aties
of leisure, and of higher
cultures as they grew from
nomads to sedentary merchants
Early Kushan clothed their
dead with barbaric magnifi-
cence, beading every sgtiare
inch of finery with tens and
hundreds of gold platelets
and artifacts. But their art
was usually clumsy, mirror
ing their cultural confusion,
CHten gold was valued only
tor its weight. Some bracelets
weighed 300 grams; ankle
ornaments; a full kilogram Shell-like dish
But they were devoid of art '
As the Kushan grew In
cultural sophistication, the
old art found its way back
into vogue. [The dameo of a
Lrreco-Bactrian ruler on the
facing page was an antique

Ihis cast, fluted vessel lay under the war-
rior’s head, Its weight of 638 grams was
stamped i Greek on the back of the dish

stone worked into a local
design. Baclrian craftsmen,
who were working for Kushan
rulers, were no ess skilled
than their predecessors,

but they lacked a strong
cultural base of their own:
they worked to please their
clients’ tastes, From ther hands
came ancient kitsch as well
as works of authenhic art,
Even artitacts that looked
Grecian lacked the feeling of
Lreel art

Bactrian baubles

Hearts of turquoise
decorate hollow
gold beads, once
part of a funerary
necklace,



Royal cameo

Fopped by @ Macedonian helmet
complete twith curled ribbon, he
prafile of a Greco-Bactrian ruler
graces o fuwo-hued stone laler sel

rr by i goldd necklace,

S
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Signet ring

Thas L'nhh'!]_.' i'.l'fH:‘l'-'lii' l.'rq'mlu.
winddess of wisdom carries a
shrteled awind sprear. “Athena’™ is
writlen in reverse, to produce
a postinre prrage,

Cosmetic pot

Beauly secrels burted for &

the afterlife once filled a
silver vessel inscribed
it corcles and mmfer-
WoTeM Tines.
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Antelope
bracelets

NWecks strarn and
eires bulge as four
stylized urtj'l:I'r:;n'-r
with Murguotse ears,
hovmns, and hoofs
sirive fo meed
aral the wrest of
the deceased noble-
rerormde o Ceriponp
T, Animials con-
forted for artistic
prurposes are charac-
teristic of Siherian
i Scythian destgn.

NTEI AT T A CE



Dust to dust. ..
gold lives on

I THE BOTTOM of an
EETNETL: I]'i'-.l:-_'i ] el I'II'_":'
F'li*. FWO meters
down -'|n.'!*._|. 2
hoard of gold reveals the sta.
tus of a Kushan noble-
woman, perhaps 40 vears
old, found in Grave Two,
e wooden coftin, whose
outline remains, once stood
el ||:':,E'- i:"||| I |'|I.-.| LILh IIL-!

When the woman was bur
IL'-.|.I 2l I'--III"=||.'.Li. '--I;-|:|.|-I.:|.t.||.'-.:|. 'r'n'i':h.
rold disks was wrapped
tightly around her body. On
one finger she wore the SIE
ek [II'I:l-_'I S2enNn on '.I-Il.-' :..-'.'-|.-I'I_|EfI
Page Her W Was bound
with a broad gold chin stay
On her breast lay a Chinese
mirror (like the one shown
on page 61), seen here asa
half-bunad disk

In the detail below, ante-
lopes from the bracelets
shown opposite peer from
the soil, OUne stll encircles
the wristbone, the other lies
by her upper arm. Both
bracelets show strong signs
of wear

(arave Two was hollow
until the wooden planks and
leather nides that supported
the earth above collapsed,
compressing all into a jumble
of bones, wooden scraps,
and artitacts that took
months to sort out, Every
spangle, every pattern, every
layer of wood dust was
painstakingly analyzed, To
complicate matters, the dead
woman wore tour or five lay-
ers of clothes, most with
their own opulent style of
embellishment




Showcase necklace

Daollops and teardrops of garmet and tur-
quotse wirred to gold disks radiate from
the neckiace of the nobletwoman in Graoe
Fioe. She was buried with Hitle other gold,
as if to emphasize this, her greatest trea-
sure. 1 he necklace was seten fo her robe.,

Lidded gold jar

Laurel leaves wreathe their way
around a gold cosmetic pot of Greco-
foman trfluence. The handle of the lid
(g shaped like a pomegranate. A fine
gold cluvin links top to bottom.

i ia

Story in 1vory

COnly fragments remain of an fvory
comb and a story etched tnto it, The
comb may kave been brought from
India to Bactvia, where it wwas buried
as part of a noblewoman's toiletries.

I ]




Treasures for
all humanity

OLDEN CONFETTI
thousands of span-
ples were stamped
out to enrich the at-

terlite of the d e rted. Each

platelet weighs next to noth-
ing. In 1975 a pocketiul ot

them might have bought a

new car in Kahul, and thes

sorely tested the homesty of
impoverished Atghan work-
ers On O Sl .'.II.."' SO as
gold was found, officials
turned suspicious of foreign-
ers, and soldiers kept a con-
stant vigil. A two-man

team —one Soviet and one

Afghan—was assigned to

each grave, and their tallies

of the daily findings had to
match perfectly

Cur expedihon left the site
on February 8, 1979, and the
whiereabouts of the treasures
became an instant contro-
versy. From the moment of
discovery there had been ru
muors that the FOI Was |!1I-'Ir'l;!:'1
spirited out of Afghanistan,
even taken to the Soviel

Union. As leader of the expe

dition, | can reassure the

world that the treasures are
shll in Kabul
What happens to them now

15 of concern to the inter

national community. | feel

that these artifacts deserve
the scrutiny of specialists.

They should be seen

|!]'|;'l.!'1.1;'-:,h'-..l at the world for all

the priceless knowledge they
1

reveal. Their story is not just
Afghan, not just Soviet or
Greek. They wrile a special
._'hal_'-t-r_'-r of history, and they
belong to all humanitby. i




A gigantic higure called the Owl Man,

still visible after 2,000 years on a

dry hillside near Nazca, Peru, points

one arm to earth, the other to

heaven where the bright star Arcturus

trails across the sky in May. Was he

meant to be an intermediary between

two realms, a role

assumed by the owl
and the owl shaman
in Andean lore? Or
were such effigies —
and the adjacent
arrow-straight Nazca
Lines—used as ritual
walkwavys for

Americas

Ancient
yKywatchers

celebrants seecking communion with
the divine? In the Andes today

people tread such sacred paths with
offerings to mountain and sky

gods, an action duplicated by a flashlight-
carrying walker in this time exposure.
Intense observers of the stars and
planets, ancient
Americans developed
elaborate rituals to
assure their place in
the cosmos and bring
order to their lives—

a field explored by the
new discipline of
archacoastronomy.

By JOHN B. CARLSON
Photographs by BOB SACHA
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Anasazs
astronomy

Symbol of the cosmos, the
great kiva of Casa Rin-
conada in Chaco Canyon,
New Mexico, reflects the
concepts of Anasazi build-
ers of the 11th century A.D.
In shape it duplicates the
circular sky. Its main door
faces celestial north, that
fived spot in the nighttime
sky around which all stars
seem to revolve,

Once the kiva was
enclosed by a heavy wood-
and-mud rocf supported
by four huge pillars set in
postholes, lighted here,
which defined the cardi-
nal directions (diagram
below). According to
stories told ot Acoma
Pueblo nearby, the First
People emerged from the
underworld by climbing
Jour trees.

Im this great chamber,
Sraternal groups likely sat
on the wall ledge while
muasked dancers emerged
Jrom the underground
chamber. Af summer sol-
stice, sun rays entered the
window o the right of
the north door and struck
i niche on the northwest
wall, dramatically mark-
ing the northernmost
journey of the sun.

DIAGSAM Y KEN DALLIFDN




~ Mapping the cosmos

Pre-Columbian Americans left no definitive charts of their
universe; clues from iconography, ethnology, and archaeology
guided these reconstructions. To each culture the universe
« vehcompassed sky, earth, and underworld. Bach saw celestial
bodies as living beings that influenced " .
humans and could be affected by *
them. Each believed its . ".;:TE'E
= —

people came from the o gl
earth and resided at o Wi
the center of the N
universe.

The Maya universe, here heaven, shown as a two- Pleindes is a rattlesnake rail. Portrayed as a sand paint- previous worlds before rising  sparkles with constellations
centered on a tiered pyramid, heoded dragon whose bodyis  The creation of the sun and, ing, the world view of Diné—  through a hollow reed into and the Milky Way, repre-
rested on a crocodilian in a a sky band of celestial sym- probably, the planet Venus “the people,” as the Navajo this “glittering” place. Each  sented by the band of crosses.
cosmic sea. Each quarter of bols. It arches over the moon  was explained by a tale of Hero call themselves—centers on quarter of the earth is char- Young warriors carry the
the earth was associated goddess—who holds the rab-  Twins who vied with the Lords the family hogan. The first acterized by a color, sacred blue sun and white moon.
with a color; the center was bit discerned in the moon’s of Death in a series of ball hogan was built at the place mountain, time of day, and Beyond the sky les a land

a fifth direction. Four divine  jfoce—a skeletal Venus, and pumes; the victorious twins of emergence of ancestors holy person. Guarded by ritled by the Big Wind
beings held up the dome of the sun god. The star cluster  became those celestial bodies. who traveled through three a rainbow god, the sky (vellow) and Big Thunder.

31



The Inca king believed him-  straight red lines shown are  the sky, forming patches that
self the son of the sun; his ceques, connections to sacred  resemble animals, such os
universe centered on the places. The major ceques the snalke (at top), toad,
Temple of the Sun at Cuzco, formed borders of the guar- tinamou bird, mother and
Peru. In one origin myth the  tered Inca world. The Milky  baby llama, fox, and another
Inca people came from three Way flowed into the under- tinamouw. The sun appears
caves: in another they rose world and, returning, as a mile god, the moon as
from Lake Titicaca. The brought dark, fertile mud o a female.

FAIMTINGS OY EEN ODALLIGSON. PFRIBCIFIAL DORSILTARTS! JOHN B, CARLSNN,. CENMTER FOR ARTHAEOAETHONDMY I MATAN, TRUEY
GREFFAR=FIEBLCE, UNIVERSITY OF ARITCRA IREVAIO ) SART URTON, COLEBATE UNIVERSITY MiNEXL |
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At winter solstice the sun
rises near Wijtii Pueblo in
Chaco Canyon behind a
gandstone pillar that prob-
ably served as a colendor
marker for the Anasazsi and
the Navajo. Rirtes assured
that the sun on the shortest
day would not disappear
forgver.

The sun passing directly
overhead marked a key
date in the tropics. At
Xochicaleo, Mexico, an
cighth-century stone-walled
shaft directs the sun at
zenith on May 14 to the
foorof an undergrownd
chamber (focing page),

a phenomenon measured

by Standstaw Iwaniszewski
and his wife, Gabriela,

e

Y

ITH AN EXCITEMENT born in my first childhood visit toa
planetarium, [ gazed up at the star-filled dome of the
southern Hemisphere's early winter sky. The great

square of Pegasus stood high in the north, while the red
planet Mars coursed in Aquanus, Aquila the Eagle, with
itz eve the brilliant star Altair, bobbed in the spectral river of the

Milky Wav where 1t arched across the horizon

[ had come to Machu Picchu, a sacred site thought to have been
one of the estates of the Inca king Pachacuti, to watch the sun nse on
the June solstice, shortest day of the yvear there. Four companions —
puide Kita Barrantes, Inca scholars John Rowe and Pat Lyon, pho-
tographer Bob sacha—and 1 were gathered to observe and record
the astronomical conditions that governed timing of the Inca festival
of renewal still known as Inti Ravmi, or Sun Festival. On this dav in
ancient times, accarding to one of the early Spanish chroniclers, the
kg rendered homage to the sun. Offernings were made, and omens
were read in the entrails of a llama sacrificed to the sun

MNow, in the predawn darkoess, we groped along cut stones of the

Inca road, bearing tripods and lights, transits and sighting

compasses, our footfalls muffled by the cascades of the Urubamba

Biver far below

As we set up our gear by the temple called the Torredn, the halo of
dawn was expanding behind San Gabriel peak. We watched the rays
of the sun stream out like a fan, striking the ruins above us, Seconds
later the rays poured through a window in the east-facing wall of the
temple, falling parallel to the cleft hewn in a sacred stone. Inti the
~un had again entered his house as he had done silently, without

Wilness, again and again over the centuries since the Inca r.l.'nrs.hi]'rers

had abandoned the site, until astrophy=icist David Dearborn dis-

£].

covered the solstice alignment in 198

Ohserving that moment at Machu Picchu, 1 felt I had come full
circle in a personal and professional quest that began in 1973, With
twio friends 1 had gone to the desert Southwest of the United States to
measure alignments of Anasarzi and Pueblo Indian rums. The chiff
dwellings of Mesa Verde, the towers in the canvons and on the mesas
of Hovenweep, the great semicircular ruins of Pueblo Bonito, all
seemed mamcoal to me, a voung physicist and radio astronomer.
Within a few vears—nafter a visit to Mexico with 1t= great ruined city
of Teotihuacan laid out like a vision of the universe— I began to stray
from the study of galactic centers in the far reaches of space and
joingd an emerging field of study called archaeosastronomy.

This new discipline, numbering scholars from anthropology,
archaealogy, and art history as well as from astronomy, seeks to
learn how and what ancient peoples abserved about the regular and
recurring motions of the sun, moon, planets, and stars. Equally
important, we are trving to understand in what manner they

Joux B, Cantson is director of the Center for Archaspastronomy in College
Park. Marvland. Bos SacHA, & frequent contribotor to this and other
nutional magarines, is a free-lunce photographer based in New York City
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I'man eagle's view, Machu Picchu spreads
rmicdpnificent cut-sfone arcliiteciure acrnss
Peruman heiphts. The spectacitlor city of the
Inca, possibly anlt by the great king Pachacufi,
inciudes the |orreon, an pnusual curve-

walled temple (below). I'ts cast-facing window
directs the first rays of the sun rising over

San Crabriel peak on fune 2] —winter solstice
in the Southern Hemisphere—parallel to o

atraieht edee corded in g sacred atone,

’ 1 1 " 1 == B " |-I|- I I I rif W 1L '
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[2 | O Indeedl maan AIMONE LITeEir 1l E atal SMEE R R LR T TTEEETD
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wWas NOt 8 sCIefnoe a5 we who mrt _-|| Il il 10 LI W Stern k1 THALS LAY

tenid to think of it. Bather. the movements of sun and moon were the
journeys of gods personat . In Mesoamoerica the stars and thi
bright olanets 1n thelr intmcate wanderings were oflen concetved ol
45 gods moving through the night sky on route (o rebirth ach sunug
Lhey wove an enGgrmous celestial tapestry mirrored in the warp and

. . i
ul i L 5 'I 'I 1 ..Il
whiedl ol the ives ol Lthe people themselvies

L0 ol rye ffdd predwt the recurrent paths of divine i1ghts wa
know th [es of Kings a empires; to discern the proper aay 1o
fuals, o for inimal migrat -1 geason of the lite-g1ving
in, and the time for planting. The power to foretell required that
abservers, probably specially trmined shamans or § t5, make ;
rate records and preserve them. The information must have been
imulated over generations and generations, the obzservers using

naked-eve sighting techni s to discover the patterns of movemaent

m the universs Nheir knowledee reached & level comparable to that
of ancient |'I:!Il! B l":i. thie [ %] "-I'.""'
I'heir records were preserved in calendars made of wood, stri
nd stone 117 A es IMETCH, WLl 11 & ril1tf-1 | bonks ol
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The body of a serpent seems
to descend the north stairs
af the Maya Temple of
Rukuloan at Chichén Itsa,
Mexico, af sunset on springe
g fall equinoxes, Perhaps
the stepped pyramid was
deltherately ortented so the
shadow cast by its north-
west corner would create
the phenomenon, wihich
today artracts thousands

af vigwers. The Moya muny
have considered this a
sacred appearance of
Kukulcan, the Feathered
Serpent,

animal hicle or plaster-coated bark paper. Heavenly comings and
gnings were also recorded in the alignment af bulldings and in city
plins These proviced sight lines o muck significant risings and set

tings of celestind Dodies. Such constructions olten approached our
own scientific astronomy in accuracy, but they had asacred purpose
We might compare this combination of technical knowledge and reli-
gious motive 1o a church window =0 placed that sunlight passing
through it will illomingte n saint's statue on the samt's day

Enarth too was mvested with divinity. Many pre-Columbian Amer-
ican groups believed thot their ancestors emerged from the under-
world by way of a cave — the mouth of the earth. The earth's surface

thisy divided into four quarters, often endowed with distinctive trees,
animals, detes, peroads of ime, and colors:. Just a3 they marked the
sky, 50 they sel down paths of pilgrimnge on the sacred landscape

l'he most notabhle—and controversinl —of these routes miay be the
ground drawings made on the bonme-dry desert ol southern Peru. The
geometric figures of animals and plants; the spirals, zigzags, trape-
roids, triangles; and the straight lines that streteh as far as the evi
all these are called MNazea Lines for the culture that estab-
lished rtself in that forbiddime terrain 2,000 years ago

Many speculations, some reasonnhle, same fanciful, have heen
made pbout the sigmificance of the lines. Une explanation suggests
that the straight ines were alipned to astronomical risings and set
tings. Ancther that at least some of the effigy figures represented
constellations. Still another idea, recently investigated in depth by
astronomer-anthropologist Anthonv Aveni and anthropologists Gary
Urton and Persis Clarkson, maintains that the long, straight lines
connected sacred sites and marked eitund pathways walked by

CAll s&0

celebrivnts to make olferings at the far ends. These hypotheses

alional Geopraphic, March 1080



A skiwatcher$ primer

To astranomersof ancient American cultures imap) the sun traveled Risima’
around the earth. Observing its' shifting rise on the horizom, they
were able to mark time and predict the future. Thus someone look-
ing east from the Maya site of Uxmal could create a 365-day calen-
dar by noting the swing of sunrise from spring equinox (usually
March 20) to first zenith passage some 60 days later, to summer sol-
stice on June 21, the sun's farthest northern reach. Moving south, -
the sun again hits the renith, then the'fall equinox (September 23),
before its southern extreme, winter solstice (December 22). These

Pacific
Ocean

maximum excursions laid out earth space into four parts.
The Maya based a 584-day ritual calendar on an idealized cycle
of the planet Venus: After a 236-day appearance as the morning star,
shown here, it disappears for 90 days before shining in the west as .
the evening star for 250 days. Eight days later it is in the east again. |
Not until the 16th century—in Europe —would astronomers |
realize that the earth revolves around the sun (small diagram).
Because of the 23 -degree tilt of its axiz, the earth has seasons,
which are reversed in Northern and Southern Hemispheres—the
June solstice signaling summer in the north and winter in the south

PAINTINS BY EEN DALLISON. PRINCIFAL CONFULTANTE: JOWW B CARLSOwN; LEROY £ DOGSETT,
W, L SEVAL ONSENIATONY






[Tlaemined by @ walking torch-
bewarer, an earth drawing called
Needle gnd Loom near Nazca,
backeround, recalls the Andeon crajfi
Some pre-Columbion Americans
sew the universe as o reflection of
the woove of g fime textile.

\ gquipu, or knotted string record,
kept calendor days and imventories
for the [nea. The Spanish were
agmazed ot how the state controlled
the flow of poods, without osing
“count of o single hen or lood
of firewood.” Cne of the last of the
Peruvian quipa makers, Nieves
Yuora Huotto ties knots for festival

tlays, his livestock, and his land

When the Ax e e thiz city in the early 14th centi t ha
|HIN 1N Mns for aln Lol ik [hose remiain limge the Valle
f Teotdhuacan with an imi four-cuartered g insnired thi
Azlec Lo name 1L Place of the Crodd | o them, ths was the navel ol
the universe, where the gods had | to credle A new world u |
e iRl i1

W hen leobhuscan was littie more Lhan ettlement, ahout th

Emnninge of the nNrst century Al LS PROEE MUst DRYE CISCOYEre
the remark e ahenment ol 8 [oiir-| il W [h P =110 Ui

; F I. L l I L) I 1 |
X LETLEI00 On Th B IsUaEilr T4 Ii} L Lo r-1es |

ith it= stem lving flat, ) Archaeologist Dors Hevoden postulated in

1971 that the four lobes corresponded 1o the fourfold cosmos of the

|_'|'|-I:|_I._|'=_'|l| gre] the stem ol Eh CAVE POIRLGOE 1 Tk clirection of a
pmificant pomt on the horizon. 1 his was the setting point of the stal
cluster we call the Pletade the prominent constellation that makes
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Teotthuacan,
mirror ol the cosmos

Cine of antiguity’s greatest cities, Teotifiundcan,
in Mexico, woas loid out in the first century A.D,

on a grid that reflects celestinl alignments of
thot time. The stupendouns Pyramid of the Sun

(below, left rear) foced west to o sacred moun
tazin, Cerro Coloradoe (diagram), and to the
potnt on the horizon where the Pleiades star
cluster set. From thot line the city planners
apparently ran a perpendicular northeast to
griother sacred mountoin, Cerro Gordo, @




maior source of the citv’s water. On this line they Laid

put their moain avenue, now called the Street of the

Pread, and on it budle the Pyramid of the Moon, the

1@ o

photographier's vanti

To (llustrate the city’s alignment, he held two
Fishlines Hphted by a red sbrobe before his (ens, Cne
line sights due south over the Pyramid of the Sun to
pyramid-shaped Cerro Patlachigue. The other, along
the Street of the Dead, 15 157 depgrees west of soutr,
the basic alignment of the city,

Two so-gilled pechked crosses—one in a ploster floor
saouthwest of the Pyramid of the Sun (below), the other
on Cerro Colorado—may have served as surveyor's
markers for t

ro suthurban barrios. Teotthuocon eventually exponded

1 giriet et which was maintoined aven

to etght sguare miles, an arec larger than imperial
Rirre, before berng abandoned about A D, 750, But its
influence had already spread. Some 70 known pecked
crasses, possibly used in ritual, occur in ruins from
northern Werico to Guatemalo, Likewise, the shewed

alignment s found o moany desoagmericion sifes,




Praving to sky, then to
earth, shaman Andrés Xiloj
prepares for o divination
based on the 260-day
Sacred Almanac of the
Mavi. By this time count,
sl kept in the Quiché
town of Momostenango,
Gruatemala, each day has
special meanings. The
Maoyve consult such
respected elders before
making business decisions
or scheduling rites of
marriage, birth, and death.

Finally they bailt o greal pyramid over it. They placed stairs leading
to the temple atop the pyramid in the same alignment as the cave's
extension. The temple faced, and the stairs pointed to, the Pleliades'
exact setting point, Thus earth, cave, sky, pyramid, and temple

B g :ll-!.._[!.':.llil'fl.' iZIL ll‘[‘!!’!l.'l.'t i:inL’II"lt'II:l!'Hl. :I![Ill. J!ﬂ]'1[|l.lr]'-,'.

The Teotithuacanos orientéd avenues, sireets, temples, and apart-
ment complexes (preceding pages), even channeled the San Juan
River, to conform to the fourfold layout, reflecting sensitivity to
significant features in the landscape and the heavens. Thus Teoti
huacan became the first planned metropaolis known in the Americas.

From its founding until it was destroved by fire of unknown canse
in the eighth century, Teotihuacan became also the largest and prob-
ably the most powerful city of the Western Hemisphere. With a pop-
ulation that may have exceeded 200,000, the Teotihuacanos created
2 trading network across Mesoamerica, spanning an area thoat today
comprises the 7. 5, southwest, Mexico, Guatemala, and Behize, its
southernmaost influence extending into Honduras and El Salvador
Among Lhe trade items: green obsichan, poltery, clay hgurines of

warriors, and —quite probably —certain deep-seated ideas of the
cosmoa and its physical expression on earth. All these found a ready
gudheénce in outlving reglons

Leaving the greil, shimmoering ruins, | traveled north to whi
seems o have been a Teotihuacan outpost built at latitude 237 29" N,
almost precisely on the Tropic of Cancer—the northernmost latitude
al which the sun will pass directly overhead ane dayv of the yvear. The
summer solstice, June 21, 8, however, not the only significant day at
Alta Vista in Mexico's Zacntecns state. The roins there still show the
lavout of a sqguare, colonnaded hall. From: its southeast side o laby
rinth leads to a road that points due east toward a mountain range
with a prominent peak known as Picacho Pelon. Well before dawn
on March 21, the day of the verpal eguinox, 1 waited in the labyrinth
with archaeologists J. Charles Kelley and his wafe, Kllen, who hadl
excavated the site, and several hundred tourists, ranchers, and
'I_-ii-",'i.-"l'l_-_'-l:l-l'l_'-]lll' COTH: L WiLtRess ||"II_' '—-'.IIEFi"-iI:

The day dawned cold and clear. A ruddy glow expanded o a
white hado sround Picacho Peldn's erest. Then the sun burst over its
top to illuminate the ancient observatory, marking a new phase in
the solar vear and, with it, the start of the planting season —a crucial
time in this semiarid region. A sense of renewal and participation in
something greater than one's self touched me and the cheering pil-
grims, whose numbers are increasing annually

1 OMETIME after the Testthuncanos had passed from ascendancy In
Mesoamerica, a Mayva-influenced people moved onto a hill near
k the modern Mexican city of Cuernavaca. Today the site 1=
known as Xochicalco, the House of Flowers. Just below the hill-
top they dedicated a temple decorated with carved panels of the
Feathered Serpent. Nearby they excavated and lined with stones 4
shaft that descends 30 {eet 1o & cave-tlemple complex
On May 14, two months after the equinox at Alta Vista, archaeol-
ogist Stamistaw Iwaniszewskl and | brought copal incense and o
small clay tncensario that had been given to him by a shaman. We
negded its smoke to make visible the column of sunlight that would
descend straight down the opening at noon, when the sun reached
its zenith, We entered the chamber and waited. Clear skies —and

Nalional Geopraphic, March 1901



crowds—were with us again as they had been at Alta Vista. Cuar

main concern was that tourists would lean out over the hole abwove us
and artificially eclipse the sun. As the seconds ticked down, we it the
incense. It swirled in air currents and rose. Creeping rapid|
] ,

= SRR O3F |

b ll.ll'l.'. it

he shaft. the sun's ravs =00n touched the earth at our feel

'he moment was captured, then it was gone. Yet again | sensed
that we had shared in an ancient manifestation of the sacred. We
waited without speaking for a time belore emerging into the blinding
sunlight.

Despite their importance, it 5 well not to emphasize such archites

turnl alignments as markers of solstice, equinox, and zenith without

attempting to understand the cultural contexts in which thev were
reated. When archaecastronomy was pnew . enthusiasts rashed to
plumb, align, and measure anything that looked halfway plausible
and tended 1o fnd significant celestial alignments everywhere
Often it has proved more profitable to begin with relevant cultural
traditions and work toward astronomy. For examiple, the ancient
:‘erI'-l_l._..'II:'I i view of [1le as a8 game [HEYEO 10T MO :'.'.I':.L"r k=

now here described more vividly than in the epic poem of the Cachi

Mava of highland Guatemala, the Pofol Vah, “This recounts thi
legendary journey of the Hero Twins

M balanque the JTaguar Sun to the underworld called Xibalba, where

lunahpu the Hunter and

thew face many trials (including the house of cold, the house ol

knives. and the house of vamoire bats! al the hands of the Lords of

De¢ath. There thes :']:'_'- 4 seres of ball games for thetr lives: thet

tather had earl
HIWEVEer, previal

selves transtormed into celestisl !---|r|;7-

1T i'l'-l. _-I||'|'| i LI ~and his head e TwWins

| and. after sacrificing the Lords of Death, are them

Good evidence indicates that the ancient Mava identified the twins

dmerica’s Ancrend Skvwalcher

_ f

-
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Sacred places have drown
Momostenango villogers
since ancient times. Here,
ot the day named 8 Monkey,
celebhrants enact a rifuwal

of remewal at mowntain
shrines, ench bearing a day
number from the Sacred
Almanac, They burn candles
and incense as offerings to
the sy, varth, ancestors,
and lords of time.
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For the Arst time since
pre-Columbian days the
ball court af Xochicaleo
comes alive on the spring
equinoy as teams from
Sinaloa play a game once
commaon throwerhount
Mesoamerica. In this ver
sion of the ceremonial
contest—one of 15 local
variations to survive
Sparnish repression-—
players may hit the hard
rrbber el oy with their
hips as they gttempt to
keep it in plaoy. For pro
tection they wear cotton
padding under o tradi-
tioniel deershin loincloth

Accustomed o ploying
an o flat, unfenced court,
the Sinaloa teams dikcon-
gred that the sloping sides
of this ancient court made
it easier to keep the ball
in bounds. Remorked one:
TN oW we now funw our
aneestors playved.” The
survival of such games
rests in part on the enjoy-
ment the players and
audience dertve from bet-
Hing on the outcomee.

f i Llrll'u[-ll TR [II.LJ'|.-'|.-'r'.-.
persontfied celestial
betrpgs, such as the power-
ful T'ezcatiipoca, or
Smoking Mirror, shown
irt east (red) and west
{black) manifestalions in
the Borgia Codex (far
leéft), an almanac from the
centril Mexican high-
linds. A striped sacrifi-
clad victim reveals the
probable fote of defeated
players.




Symbaols of Venus, the bright
plunet assoctoted with
warfare and death in Weso-
america, highlight this
brillicnt mural af Cocaxtla,
Mexico, here exaomingd by
archoaeclogist Jose Eduardo
Contrerus, The distinctive
hell identified Vienus in a
Maya styvle, while the five-
pointed stor with an “eve™
wits the centrul Mexican
syieribel for the death-
dealing planet.

The stonding male figure
reflects aspecis of the rain
godd in his goggle eves and
scorpion tatl. The Maya
sometimes painted their
sacrificial victims blue, and
this man may represdnt i
battle captive prepared for
sacrifice to appease the
rerim god.

with the sun and Venus. Astronomically, Venus (Hunahpu) behaves
like a brother to the sun {Xbalanque}, either rising before it at dawn
or setting after it at dusk. The complete cycle takes 554 days

The other twin, the sun, rises each day at a different point on the
landscape und so, from solstice to solstice, apparently travels bhack
and forth along the horzon. By astronomical coincdence, five 584
day cyeles of Venus equal eight 365-day years. The Mesoamericans
constructed an elght-yvear almanac baseéd upon the mterlocking
Venus-san cveles

Mesoamericans were also deeply concerhed with how that eight
vear almanac resonated with the all-important 260-day Sacred Alma-
nac. The latter almanac was a combinabion of two recurting « veles,
one of 13 deified numbers and one of 20 named days

Imamne putting the periods (200, 365, and 584 davs) of the alma-
nacs into a calendar computer set to account for n commaon arithmae-
tic factor in their joint cvcles, Set this computer in motion and

el Nattonal Geographic, March 1900



behold: the great Venus almanac of 104 vears (65 Venus cycles and
146 Sacred Almanacs), which has been tabulated in two of the four
surviving ancient Maya books, the so-called Dresden and Grolier
Codices.

But what was the great Venus almanac for?

To Mesoamericans the bright planet was the opposite of ancient
Rome's Venus, the poddese of love; it incarnated warfare and blood
sacrifice, Thereflore, one purpose of the Venus almanac was appar-
ently astrological —to determing a propitious time for ritual combat
and sacrifice. Although we believe the stylized battles resembled the
jousts of medieval Europe, the *knights” fought for their lives, and
the losers were put to death —sacrificed with honor.

UCH OF MY OWN BESEARCH in recent vears has focused on the
Grolier Codex, an almanac devoted exclusively to Venus. The
Grolier is the only one of the surviving Mava bark-paper
boolks that has remained in Mexico. Found in a dry cave about

1964, it was acquired by a private collector, though later exhibited.
A few scholars were initinlly of the opinion that the Grolier was a
modern forgery, although radiocarbon dates placed the paper in the
13th century A.D. But in 1982 1 was able to help demonstrate its
authenticity —lor it contained information discovered by Mava
scholar Flovd Lounshury only the previous yvear—something no
[orger of the 19605 ¢could have known.

This past vear, aided by n.National (zeographic Society grant, 1
have been able to clarify the identities of two Venus gods portrived
on its pages. One sudden insight came while [ was visiting a site in
highland Mexico known as Cacaxtla. 1 loocked down into a newly
excavated chamber at murals buried for more than a millennitum,
There stood twao life-size, blue-skinned figures, resembling rain gods
of a hybrid Mava styvle, with Venus hisroglyphs on their belts. These
figures relate to the themes of warfare, blood sacnfice, and fertility
found in the other Cacaxtia murals. And, with their Venus svm-
bolism, they can now be linked to astronomically timed ritual
witrfare and sacrifice —and to the pages of the Grolier Codex

In Maya architecture the Venus connection runs particularly
strong at the monumental House of the Governor (following pages),
the roval palace of a Late Classic ruler of Uxmal in northern
Yucatan. The king took his name from the Mayn rain god, Chac, an
identification made by art historian Jeff Kowalski.

The palace is skewed in orientation from the rest of the site plan
In the early 19705 Anthony Aveni and Mexican architect Horst Hur-
tung discovered that an axis running from the palace's central

Amervica's Ancrent Skvwalchers

(e of four known anoivnt
Muaya books, the Grolier
Codex depricts different
muonifestutions of Venus;
the column of glyphs on the
left of each panel records
diays in a 104-year Venus
almanac. These plaster-
coated bark-paper pages,
carbon-dated to the I3th
century, represent only half
of the 20-page original.
Priests used the almanac
to schedule battles, For
example, pancls 2, 6, and 10
show Venus's evening-star
manifestation as skeletnl
figures carrying weapons;
the first appearance of
the evening stor was a
propitious time for war.
The god on panel 6 is
decapitating a bound vic-
tim. Human sacrifices were
needed to appease the gods,
the Maya believed, to
assure rain, fertility, and
the perpetuation of the
people and their wniverse,

[EBICE FEEGRELL] T&RGNEY
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Setting sun confronts angry north-south, this great resi-

clowds over the House of the dence faces souwtheast. It sighis

Governor at Usmual, Mexico, across @ pyramid three miles

i busy Mava city a thousand distant to the horizon spol
viears agn, Uinithe most of the whihere Venus would have risen

city, which aligns roughly at = murximiim southers
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[he importance of Venus to more than ZI0 stone mesa evelids of each mask
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Such masbs gre cormman represenbine Verus

paloce 1B written on 118 fiice il




T L mrE i mAuEY EiisEiim

Mother Earth, Father Sky
—sacred Navafo figures—
ruiat be depicted os "identi-
cal in shape and size since
they are the two halves of a
whaole creation,”™ according
to Navaro lore. In this 50-
vear-old tapestry, sacred
plants grow from Mother
Earth; stoars and Milky Way
ernbellish Father Sky, shown
against his domaoin. The
trmuzge is turned to display
the figures upright,

doorway to a distant pyramid marked the southernmost limit on the
norizon of Venus s nsing as the morming star during the eigght-year

aimaniac cycle. Just last Septémber archacologist Ivan Sprajc

demonstrated that a 25-foot-tall pyramid at the site ealled Cehteuc
was positioned precisely at that point.

Might that alignment be merely a coincidence? That would be
most unlikely, for —unique in Maya sculpture —all the scores of rain-
god masks decorasting the palace's upper facade bear Venus glyphs
an thetr lower eyvelids. Moreover, masks on two of the lower corners
display the number e¢ight! Surely the mighty Lord Chac must have
stood before dawn in his palace doorway to watch the war god,
Venus, rise before his twin brother
the sun —triomphant heroes of the
Fopul Vil epic

[

HERE IS A PLACE 1n the south
western U, 5. where four realms

converge along perpendicular
past-west. north-south lines on a
single point, Visitors can hardly stop
themselves (rom performing a com-
maon ritizal. Each will put one foot in
pne reaim and one tn-another, 1
ane hand in the third and one in the
fourth. Here at the Four Corners the
redlms are WNew Mexico, Colorado,
Utah, and Arzona, with the lines
teing state boundaries |laid down n
tho 19th century. But there is & much
older fourfold realm here—the Dineé-
tah, sacred hometand of the Dind, as
the Navajo call themselves, Here s
'!|'|:'irj'||.':||'|'*l

arigin, bounded by

lour “world mountains”: the San
Francisco Peaks (west), Hesperus
Peak (north), Blanca Peak (east), and
Mount Tavlor (south)

With my fnend Von Del Chamber
lain, a specialist in the astronomy of
native peoples, | was eager to travel
back ggamn into the far reaches of the
Dinétah. Harry Walters, from Navago Community College at T=saile,
Anizona, served as guite to the domain of hiz ancestors, a world of
desert mesas and sagebrissh canvons. Hiking along canyvon trails; we

F IfTHA AT A Bl iWinian 1~I|I- | . L) " =LA

found ruins left both by the Navajo and the Anesazrs, the “ancient
ones” who had lived here before the Diné

We also found images inscribed and painted on canyon walls and
in rock-shelters. Among these were representations of the Yei, holy
beings resident before the First People emerged into this, the Fourth
World., One image, in the shape of an hourglass, was Child
Water. A bow-and-arrow figure nearby might well have represented
his twin brother, Monster Slaver. This pair calls to mind the Hero
Twins of Mesoamernca and other twins in pre-Columbian myths

At day's end we came to the bead of a blind canyvon, where ancient
images of power covering the rocks reddened in the fading suniight

ST O
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We soon had a campfire of cottonwood branches blazmmg, and the
|_-;-__'i-‘. -I_._'_||-;_-- roasing o't MNavalo iy orend .:Il'l'il'|.'l.'l.' '|'li|'-:'.:"i
with the pungent odors of sage and earth. As we joked and told
tories, moving closer to the dyving embers, the unseen dimension ol
the Dinétah penetrated our consciousness, The great sparking dome
f the desert's night sky brought home an old but deep truth, 1
incient Americans the night sky was brillinnt, miysierious, poweriul
L vitad nspect of drily experience.

| hey caretull DEErved the comngEs and goings ol 15 DO pes
ey peopled it with beings whose epic journeyvs aflected the
rhivithms of thetr ovwn ves, beings who wove human destimes mnto
he fabric of eternity, like the
MNAvalo blanket

[ most  modern |' Lo rica

iched by our house lamps an
Erpsed :':. the hghts of our
uburbs, Ther ot much mag
even astronom Tal I ]

ATER 10V ARYal |i| | |||| :"'l...l:.:
Vionument In Arnzooa,
J Von Del, gnd I chmbed at madeday

toa Droad-domed natura
ecessed high on a med-rock
vall and filled with the remair
thandoned dwellings, We lo

o gan overhanging outcrop

1 night skv., Owverhead of

darkened vault shone a spr

four-pomted crosses 48 (he

draw them. San mieht form Nava
rotstellations. bul mast seemer
CHOIT Y illl | Bere 15 much

on About L " CElng

[tve doXen are now known

siars were placed, and win

Navalo [egend hos it that as

ire seen o hold up the night

these stours were painted to support the

roof of the shelter and protect the people and dwellings below Iis “star ceiling™ was
How, by the way, did the stars get into the sky? Barly-in the 20th found in o rock-shelter in

enturv. the ereat N o hatali or medicine man. Hosteen Klah Camnyvon de Chelly Nationoal
, t MEin hesdnning the tash Moruement, Arizona, In

Novajo teacher Horry Wal-

bial il 1 tory about First Wornan and Fi
First Woman decuded to spell out-all the aws nes

ters. Such pictographs may
People. Laws could not be writien 1 sand or on water, since (ew

represent o hero who
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people wa ' iem betore U lisappeared. But when the la traveled to the heavens to

vere written in the sky, everyone could look up and study them recetve ritudl knowledge

First Woman and First Man had all the stars laid out on a blanket from the stars. Another ver-
hen the trickster Covote cami siom from SNavalo movtfslogy:

ang. Covote wanted to help, but the work of placing and naming Svmbols keep the rock

the stars was too <low for him. Sa he grabbed a corner of the blan ket celling from falling, as stars

and flipped the remaining stars into the sky, This is why the sky, ani hold up the sky,

perhaps the star cellings too, & filled with such a4 confusing array
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Under the same high Canyon de Chelly rock-shelter where Harry,
Von Del, and 1 had looked up at the star ceiling stand=s a half-buried
kiva. This circuiar underground ceremomal chamber built by the
Anasazi 700 to 300 vears ago has counterparts that Pueblo Indians
use toclay. Archaeologists find that kivas virtually always have a
small hole in the floor, called the sipagn by the Hopd, the symbolic
place of emergence from the underworld. They also have an entrance
hale with a ladder in the center of the roof, symbaolizing the final
emergence into the world of the sun. Both emergence myths resem-
bl thase of the Mesoamericans, with whom the Anasazi traded.

From Canvon die Chelly a line running east across Arizona would
mtersect Chaco Canyon in the San Juan basin of northwest New
Mexico, Chaco Canyon—with its great kivas, extensive ruins at
Pueblo Banito, and other Anasarn sites—is still special for me. It was
the first place T went in 1973 with sstronomer Ray Williamson to do
field research in archaeoastronomy. With tape measure, survevor's
transit, and an old shortwave radio to pick up the time standard sig-
nal origmating from the National Bureau of Standards, we combed
the magnificent masonry of the ruins to survey and measure align-
ments of kivas and other notable structures. We found, for instance,
that a great kiva in Pueble Bonito aligned true north-south and that
the town's massive southern wall ran east-west,

With itz many great pucbles Chaco Canvon lourished betwee#n the
Oth-and 13th centuries as the center of a'culture whose outposts were
spread as far as 130 miles away, Chaco was the hub of an extensive
road system, with segments radiating straight as arrows to outlving
pueblos,

Cine of the Jongest segments, the Great North Road, ignores diffi-
culties of terrain as it dips into gulches and rises over mesas 30 miles
due north, then jogs to a place known as Salmon Ruins. Such direct
connections bring to mind the Nazca Lines and the long, paved
roads called sackes that radiate from manv lowland Maya centers. In
fact, this tradition of straight lines between sacred places in a ritual
landscape can truly be called pan-American.

RCHAEOLOGISTS STILL DEBATE the nature of the huge complex at
Chaco; Was it the hub of a trading network, a redistribution
center, perhaps even a ceremonial center? We may never know.
Yet most would now agree that at the heart of the Chaco system

the great kivas such ns Casa Rinconada served as the ceremonial
gathering places for the Anasazi,

Casza Rinconada stands alone on the south side of the canyvon, a
kiva 63 feet across (pages 78-80). The massive roof, which must have
collapsed centuries ago, is now all gone. What remains are four foun-
dation holes dug to hold mighty wooden pillars that supported it
The holes form the corners of a square with sides orented o the car-
dinal directions. This arrangement recalls a legend of Acoma Pueblo,
ong of the groups descended from the Anasazi. In the Acoma story
four different trees grew up from the underworld to give the First
FPeople & way to climb to the surlace.

Casa Rinconada's twin T-shaped entrances are aligned on a north-
south axis. An unusual sipapu ramp enters [rom the north by way of

a chamber below. From this entrance celebrants —probably looking
much like kachinas, the dancing gods of the Pueblo Indians —might

have made their dramatic emergence from the underworld into

National Geographic, March 1990



The subject is the universe
for artist James Turrell,
who s creating o mor-
mentol earth sculpture in
the Arizond desert to give
viewers o heightened per-
ception of the cosmos-—an
J_'_'l.;!:'rfr"rl:-'."l:' common for
early American siEy-
watchers,

Dhiring visits fo ancient
esoamerican sties,
Turrell had been inspirad
sy the senze of power and
presence tn places “empiied
of their use.” In 1974 he
located Roden Crater, an
extinct volcanic cinder cone
(lower), while fiving a

small plane near Flagstaff,
He purchased the cone with

ttx surrounding area, 1, LK)

aores in all, and has been
reshaping spaces and sight
[irves with bhulldozers and
praders ever SLnce,

When Roden Crater (s
open to the public, Turrell
will encourrage viewers to
lie on thetr acies 1n the
cenfter af the crater to view
the heavens o= a vault
outlined by the rim (top).




he dark chamber to the sound of o throbbing ceremonial chant

| could imagine them when 1 armved for sunnse at summer solstict

one vear and heard the plaintive sound of a flute being plaved by a
yourmE woman sitbng alone m the mons ke the old hunchbacked

player Kokopelli of Hopi myth. I waited to see the first ray

window on the upper northeast side and illuminate a miche

patching sites of the Anasaz and ol the Navajo who cami

there much later. From a rock ledge marked by a four-pointes

vmbol, one can ook arross the cenvon Lo
cluimin risthe above Lhe horzof A lln!!I|'.'_I||"-
WMichael Lethik, who has studied che site for vears, an ans
servations from that ledge could watcl
ser to the colummn antil the day it
INLET SONSCE
ralcher was nol UED LD Announce the
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Lhe it N | LOAHDPIIAIE L1 s K Wilhamson
emphasized, the presence of Navaio sun symb nd other saci
miAEt neluding one or both of the myvthical NS on NeArpy rocl
panele — supoests that Navajo sunwatchers ax well as the Chaco Ana
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An ancient figure carries
gsyrmbaols af rain gnd fertibty
in this petroglvph pecked in
the dark pating of o basall
boulder in northern New
Mexico betiween 13040 and
15000, The four-pointed
feathered symbol on the
head may represent the
mckrringe star and identify
the Nngure as Sotugnianet,
the Hopi god of sky, clouds,
and radn. ot dedty bears
strifeing resembidance 1o the
Aztec god Quetzalcoatl,
Wi discovered moatze and
mrenfed the calendar. The
connection seems [ikely,
since trade networks inked
the Americin Southwest
fo central AMevicop, Meso-
americans had domesti-
cated maize by 3500 B.C.
arnd that technology spread
fo the Southwest by TNK
B.C., probably with the
rituals and gods that weon i
CARSTIre [E% SUCCESS

[The Milky Wiy beyornd
recialls the practice of star-
pazing still followed by
some Navajo to diggmosa
iliness and locate lost ob-
fects. Thelr forebears, like
pther cardy Americaons,
believed in promoting
reciprocal relationships with
the cosmaos to assure thair

ey surtivitl
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the alom bomb

What iz timer" repeated the late Nobel

wireate. "We nhyvsicists work with it ever
clav. but don'’t a<k me what it [17s just tio
diflicult to think about.’

Recently I sawn graffitoon awall of acaléin
Aystin, Texas, that attempted an answer
“Time is nature s way ol keeping everything
from happenmg all at once

Ask six peaple to explain time today, and
like the six blind men poking the elephant, you
may get six answers. A physicist might =ay
tirne is one of the two basic building blocks o
the umiverse, Lhe ol DN [ o
clockmaker time is the ticktock of his handi
work. Fora science-fiction fan it is the fourth
dimension. A bologist sees time In the mterna

cks that keep plants and animals in syni
with nature. For a banker it is money, while a
Buddhist monk contemplates time in the eter-
nally returning cyvcles of natur

“We have given more sttention to measu
ing time than to anything in nature, says Ld

not Winkler, Director of Time Services at the

FMeasuring thetr [Tves Tn miniites,
passengers rish for trians abf New York
City's (rrand Central Station. Despite our
mastery of clocks and calendars, the

riatiire of time itself remains ¢ mystery,



s hrdowes sween Stonehenee
southern England fright), where
centuries of farmers worshiped
thne seasons that rded thewr Dves,
Bieilr before 1500 B.C., this circle
of stones 18 thought by some fo be
the world's oldest obserwitory.
Celesrial movermenis an o
paster scale—the spomminsg of naeu-
tron stars—inspire scientises ot
Arecibo OQbservatory in Puerto
Rico (helow), Using a 20-acre
recelving dish, they can megsure
radio winves from such pulsars to
within a microsecond over sev
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yeurs, a preciston unexcelled
Even by atomic clocRs over somi-

(r prertidds.
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Naval Observatory in Washington,
Sut time remains an abstraction, & rid-
& only m our minds.”

s 'II omists tell us that chaldre:
have little sense of the
time ]1. may have been the same 1o

Ancestors.  Somde
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FOur esrly
scholars belleve thal peopie

lived in @ “timeless with
little or no sense

Julian Jaynes,
author, contends
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Time, quite literally, was something that
thing from happening at once

our perception of
ar planet. Thas 1
affected by the gravitational

celestial bocdy

KELEps even
Finstein also showesd that
neculiar to

timée is local,
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lizations that awak
ened five millennia ago along the life-gpiving
wvers of the Middle East: in Ssumer between
the Tigris and Euphrates and in |'-'.i,.‘~‘='1 along
Nile. Drawn like most ancient people to
the movements of the heavens pund
ing seasons, the Babylonmns deve
of 360 |:| Lhen
months
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mately every 297 days and the earth's evern
Tale "'|_ (1aAvs

knew the true
ear, but kept it at 360
Decause thelir prigsts insisted the number

0 the number of degrees
nosaesser magcal properties, The
practical Egyptians extended the vear by five
lavs. which they set aside for
the .'-"L-’l'I--'.=.|1'.r'=l.|.'.|ﬂn-:nll.rh_'

iabwlontian Astronomers

number of dave in a

which may have led

In acircle
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KRomans and by Pope Gregory X1 in 1582

save Us todday s Lergpdrian calendar, accurab

1O A cay in &very 3. 323 vears

Early societies alsa broke the dev itself into

smaller unms, presamably [or the same reason

a5 do our clocks and watc

185 2 VOU KNow

when you're supposed to be somewhere

[he sun, arcing daily across the sky, was
undoubtedly the first timepiece, followed per
ips by the shadow of a stick stuck in the
ground —a crude sundial to mark the hours,
The time-conscious Epyptians divided the

|
clay 1nto Lwin 5;'ri--; of 12 bours each. W P|;'j:u:

gight or ten? The I 2-hourdivision might have
come Irom thée numbering syvstem of the Dume
ritns or from star patterns i the sk

I the 11th eentury A, 8 Chinese scholar
named Su >ong erected a colossal conll L
boon that was among the lirst mechanical
water clocks

In a Beijing museum | examinegd a mode
ale of JU Song
creativity, More than 30 feet high, powered by
a waterwhesl |-|".--!:|:|r: with shaft= and levers,

TS COMDINEUIONn THAMTAITUM-CI00E SIETLERIE

B 1= & ol o | e
that did scant justice to the si

Is, anid a sort
of glockenspiel. Its crowning feature was a
water-triggered device -.!:Il'l.l AN esSCApement
that stopped the clock's movement at set inter

yrati

the quarter hours with gongs, be

! .'l-. arcimg 1t to run At 8 stedd

|
evalvietd there indepéendently,. the

FEOSTLEAFIDE AT TH S _ o= Bl 1

mechanical clock has achieved its
Frealfs glory in the Wieat

|' "'5:-"'-| Y Aan Unsnown iran -Ii.l'l LI 115t
mechanical clock in Europe is believed to hias
been built for an English monastery in the 13th
century. It and other early monastery clocks
Cil | LE ':. lll- CT1 |.IE'-.' E" i1 el li.l i'- |t
welghts —a kind of reverse windlass—hut no
hals; imitiates were called to prayver by bells,
cnown in Middle English as “cloks.”

In Pisi, Italy, I'found a lamp that, accord

ing Lo legend, led to more accurate clocks. In

the 16th century Grahleo Galiles, ayoung medi

Cal stuaent, 2 LHELS L iNLern SwWingmsg in a

church. Timiang it with his pulse, he found that

eRch awing ook the same amount of LGme.
recardiessol the dstance traveled, He had dis-
covered the pendulum, Bxhilarated, he gave

JOHN HOSLOUGH s last prticle [or the GEDGRAPH
whs on Eravity (Miay 1989%. Hoe divides his tim

betwein Colorado and Virginia
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ip medicine to lv ph L £
des passed before Duteh scientist Christia
Huveens built the Hirst pendalum clo 1shel
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Bv the 1 7th century the clock already wa
havins profound eff on society. 1
AOUON LRl T MG ney Decammd al
ingredient of emerging capitalism. In the ear
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Using the tonols of hig great-grondfother,

Dan Parkes restores the clocks of previ-
pus centuries in his London workshop
(above), “The modern digital clock 1s
mare gecurate certoindy, " savs Parhes,
Bt if vou're talking about the art of
manufacture, something beautiful to
lopk ot, then it hasn't anything to offe:
Beoautiful and useful, if somewhat
risky, an alarm clock belicved to have
been made in Paris around 1825 strikes
i ritich as if Fings (focing prage, center),
Stopped by the atomic blast at Hiro-
shima on the morning of August 6, 1945
mherngo Futopowa s wadch (top) records
the moment. Three years later scientists
built the first atomic clock, a nonradio-
active device that counts osciliations of
atoms, Todoy's models range in size from
mandde clocks to grandfather clocks, bul
fook more like filing cabinets. Assembly
of a Hewlett Packard clock begins with o

cvlireder contabminge cesinm (bottom),
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particularly outspoken for Paris. Greenwich
won, but French maps did not acknowledge it
until 1914, In a magnificent and rarely seen
hall at the Paris Observatory, 1 paid homuge o
the old French longitude marker, a line of 32
coppér bars set into the lofty ceiling, aging tes-
timony to what might have been: PMT — Paris
mean time.

There were other refinements: U, 5. time
zones in 1883, global time zones in 1884, day-
light saving time as early as 1915 —all artifices
strengtheming time’s grip on our hves.

Watches had evolved from portable clocks
four centuries earlier. The first ones were
suspended from belts or worn around the
neck, and later caomied in pockets. The mass
production of pocket watches in the United
States began in the 1860s. By then watches on
bracelets already had appeared, but they were
worn mostly by women, They didn't become
popilar for men, who thought them too deco-
rative, until World War I, when soldiers found
it hard to reach inside their bulky coats to
check the time.

Today watches pour off the assembly lines
in unbelievable numbers: more than half a bil-
lion & year, with some 300,000 sold daily in
the United States alone. This leads to my
theory —and [ welcome challenge —that more
timepieces have been built than all other
machines combined.

To see an industry pacesetter, [ took a train
into the mountains of central Japan toa watch
factory operated by the Seika Group, the
world's largest imepiece manufacturer. In a
4.5-acre plant, 1,150 robots, moving like fig-
uresin a Charlie Chaplin movie, screwed parts
into passing watches. Every two seconds a
new movement popped off the assembly line,

I recalled to my host, Seiko guide Hiroshi
Tsukahara, an earlier visit to Switzerland's
watchmaking district in the Jura Mountains,
There workmen labor for days by hand over
individual mechanical watches.

“The Swiss were slow originally to adjust to
the new quartz technology, ™ said Tsukahara,

Planning his doay, President George
Bush meets with Timothy J. McBride,
oné of 15 staff members whe arronge
his appointments. Internal medtings
ard unscheduled visits, including eight
by National Security Adviser Brent
Scowcroft, add to time demands on

the President, referred to as “Potus.™

The Enigma of Time

I pointed out that the Swiss are selling guartz
watches now —and accruing more revenue
than Japan. But Seiko alone produces more
walches than all Switzerland.

The secret of Seitko's success 15 the quarts
crystal, which it first marketed in 4 timepigce
in 1969. Powered by battery, & crystal in a
quartz watch vibrates 32,768 times a second.
An integrated circuit—a-series of tiny electric
switches—counts the vibrations and converts
them to a dial, standard or digital. In the latter
there are no moving parts,

“The trick was to make the crystal in the
shape of a tiny tuning fork, " said Kinji Fujita,
who was a member of the team responsible for
Spiko's first quartz watch. “This decreased
the size of the oscillator and cut power con-
symption.” Today an inexpensive gquartz
wilch runs more accurately than the best
mechanical watch made, which 15 faithful
within about a second a day.

N THE FACE OF THE DIGITAL DIAL'S pop-
ularity, is the standard watch dial facing
extinction? I doubt it. A digital readout
does time intervals better, Butit gives lit-

tle relative information, such as how far it is
from 5:45 to6o'clock. Besides, how will achild
of digital time know what “clockwise" means?

Have we become slaves to the clock? David
Landes, a historian of timekeeping af Harvard
University, thinks not.

“The clock et individuals know what time
belonged to their employers and what time
wits their own, Workers are now actually freer
than ever before. Without the clock, and now
the watch, there is no modein warld. It 5 the
difference between a complex, intricately
coordinated society and a primitive one only
vaguely aware of time's possibilities.”

A vast global timekeeping system keeps all
civilization synchronized.

How important this network is | saw for
myself one chill November day in China. As1
watched with a group of scientists in o frigid
observatory near Xian, Ukrainian folk danc-
ers stomped and spun in a television program
broadcast from the Soviet Union, relayed by a
satellite hovering above Indonesia. “Hmm,"
said Wu Guel-chen, China’s chief timekeéeper,
“this program is better than most."

Wu and scientists in Shanghai and Beijing
tine in Soviet television at 9:50 every eve-
ning —not for amusement but to check atomic
clocks in the three cities,
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By tmmg the TV stgnal’s arcival, they can
tell if one of these clocks 15 runmingg fast or slow
China's single time zone, stretching 3,000
miles from Hll.'m:_.:hm to Libet, 15 synchronized
by asignal from the observatory where we sat
freezing. China's continuimg effort 1o keep
time to within a billionth of a second a day
began as part of modernization, to join the rest
of the industrialized world.

Most of us in or out of China couldn't care
less about what ttme 1115 to within a biltlionth of
asecand. Inhuman terms, evenasyouwatch a
second Lick away, 1t's gone,

But our technological waorld needs the pre-
cise time. A navigator ol sen or alofl, plotting

Layers of imestone along the Grond
Canyon's South Rim mirk anclent seas.
Below lies a mile-deep record of earth's
history reaching back two billion veoars.,
By 18500 the discovery of "deep time " had
gquestioned Crenesis” 5,500-year account,
even as it hardened another Judeo-
Christian belief—ithat time moves in

i [ine rather thon in a cirele.

| L6

his location by satellite, relies on a time signal
accurate to within a smele millionth of a sec
and (microsecond), Deep space probes like the
planglary explorer Voyager 1l are guided by
radlio signals timed to billionths of a second

[RanGsecancls)

And physicists tracking motion inside an
atomic nucleus reckon in picoseconds (tril-
honths of a second) or even lfemtoseconds
(thousandths of a picosecomd). To grasp this,
consider that there are more femtoseconds in
one =econd than there were seconds in the past
31 milhon vears.

rOMIC CLOCKS al somé 50 mekeeping
i stabons around the waorld from Wash-
I— ingion and Paris to Moscow and Xian

allow this remarkable splitting of sec-

onds. These clocks are unbelievably precise

Since the 1940s. scientists have known that
the electrons of atoms oscillate with a rhythm
s0 regular that —like a pendulum —they could
be used to tell time.

First butlt in 1948, these clocks generally
use gtoms of cestum, a silvery white metal,
Cesitm clocks are accurate to within a few
nanoseconds a day and can help test ong of
this century’s most profound scientific state
ments: Albert Finstein's theorv of special
relulivity

The theory predicts that a clack will slow
as its speed of motion increases. Im 1071
four cesium clocks were dispatched aboprd
commitrcial ethners to go around the world,
first eastward and then westward, Because of
the eastward spin of the earth with its atmao-
sphere, the plane traveling east would go
faster, and its clock was expecied to lose 315
nanoseconds o the clock going west, [t lost
131 —well within the theary's range

In a basement room atop & splendid tree-
covered hill in northwest Washington, 1. C,,
sits & battery of what look hike laree suitciees
with dials on top. Nothing on these dials sver
mdicates, as far ns 1 could tell, when it is time
to ent lunch.

Frotected ngainst maoisture and temperature
varmtions—the perennml enemies of the
timekeesper—these cesium clocks at the 11, 5,
Meival Observatory churn away the hours at
the rate of 9,192,631,7 70 oscillations 4 second.

like all cesium clocks

“Our primary job is to keep Lhe time for the
military
UsE,

Bul our product 15 aiso for cavilian
saktl chiel tume (Continued on poge 121

National Geographic, March 1900
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Defying time—1in a somewhat macabre
wany—Jeremy Benthom endures at Lind-
versity College London where his body,
preserved in 1832, greets visitors, Social
reformer Bentham willed that his re-
mutins be dissected for science and thot
his skeleton be dressed in his own
clothes; a wax likeness reploces his
mammified head, stored elsewhere.

I'n search of posterity, some put thelr
faith i cryonic suspension—Dbeing frozen
in liguid nitrogen at death wunidl science
can revive and restore them. Pam Chill
views her cof, previously frozen by Trans
Time, Inc., of Ookland, Califormia; the
process for humons costs $ 140,000, To

mend the ravages of time, some people
repair to ot mud boths (below),
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clocks have a second added. The man who
announcas one ol
Bermard (Cuinot
of Wenghts and Measures in Paris, with input
from the International Earth Rotation Ses

vice, With

he computes universal time. Assuch he is final

|Irll':'l_' L

‘lean secondcs’ 15

f the Intemational Bureau

[ata from 50 major time services
arbiter of all the world s clocks

ls our timekeeping obsessive? Consider this:
Locked in a cellar in Boulder, Colorado, 15
the standard for determining the length of a
Cperated by the
National Institute of Standards and Technol-
ogy, this cesium device, called NBS-6, 15 the
nation’s most precise atomic clock. 1t
rate to withon one second

NIST scientists have mastered timekeeping

speond in the United States

B O -
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“We can mesasure e

materigl objects because time doesn 't have lit-
tle molecules dancing all over the place,
David Allan, a time theonist at N1S

AL last, with oul

[l i'-'.'.l-',’_lll'-l!-:'n WE LD T

batest clocks. wi declare comething

But does this

Lal] TRy

Hime 15 not: dancing molecules

give us a clue to what time 157

Not says Allan., “Clocks are ver
limited devices.” He points out that the past
“MNor
ot expectations of it,"™ he
cavs. "'The most a clock gives 15 the tme an
instant ago —not even the time mow ™

A clock alzso sy
We find thas intnguing, 1 think, because inter-
val time
mierstate, or in the rthyvthms of music; dance,

really

tloes not exist except in our memory

1E
future, except in
s how long something takes
in sports, science, driving down the
and poetry —usually involves action

feno of blea, Lariek

was the first to wonder how a specific interval

y iith-century B

colld consist of smaller intervals that coulad De
-_II.!:-lii'-'iI|l_'li encllessty, 1he [riLl alox has hewil

dered Lthe ages

Touched by the love of family and friends, Atha Hoy (above) celebrated her 100th
birthdoyv on April 19, 1986, in Northfield, Ohilo. She credited her long Tife to “faith
in the good Lord,” az well as a happy childhood and marriage, which follonwed
soon after the double dote by horse and buggy recorded in her photo album, Chne
of 45,000 centenarians in the UL 5., she died a week after her 1015t birthdoy.

Fhe Enigmia aof Time



A\ heart the size of a walnud
nromises the it of bme fo o
babry born with an wneder-
developed one—and an aver-
ape life expectancy af five
days. One of many bological
clocks in humaoars, the heart
must heat continuousiy o1
death comes in minutes.

Finding a donoy heart in
lexos, California surgeon

Leonard Balley adjusts a
tube vsed to inject a paralyz-
ing salution {(facing page),
then is sped by chartered fel
arnd ambulonce, carryving the
heart packed tn ice (abowe).

Ar Lomo Linda Universiry
Medical Center, his staff
loweered 20-day-old Krysta

Falloon's body temperuature
tiy 81.7°F, stopping her heart
for 59 minutes. After the
transplant, blood flushed the
heart, and slowly it began
beating. Eight howrs after
securing the donor heart, D,
Bailey calmly checks moni
toring lines (right center).

She's dotng remaria by
well " sarvs Christing
Foalloon, here with siy-
month-gld Krysta and hus-
band Lawney., Cheered by a
Snecess rdle of SO percent
sirmce [985, Christing still
erows wncertatnty, “We talke

each doy as a gift
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simply did notexist, " said Hawking. The rea-
son i& that the other side of the beginning of
time is an abiding mystery, an unfathomable
darkness without matter or motion. And to
modern scientists, motion and time are invan-
ably linked.

OR ISAAC NEWTON time had a life of its
own— an almost divine process cutting
n path across all nature. Einstein
changed all that with his theories of rel-
abivity, As the experiment with the traveling
clocks showed, time for Einstein depends on
how fast vou're traveling. It no longer is abso-
lute, And events determine how fast time
passes instead of the other way around —the
way | think most of us would like to view it.
| asked Stephen Hawking, often regarded
#s this halfl century’s answer (o Albert Ein-
stein, to explain relative fime.

“There is only one absolute,” Hawking
told me, “It i= not time but the speed of
light™ - 186,282 miles a second. In asense the
speed of light is Einstein's master clock, since
there can be no velocity without time and the
speed of light never varies, So the speed of light
really is the best way to meéasure a meter,

But there's a hitch

One thing that affects both light and time is
gravity, In the universe of Einstein’s relativ-
itv, gravity is caused by the intrusion of a large
chunk of maiter like the sun into space and
time. It is & geometric effect, like the one vou
see il you place a bowling ball ona trampoling.

Gravity bends hoth space and time. Thusin
the presence of a large stellar object, light has
to travel farther between two points; and time
slows down, relativistically speaking. This
does present a problem. On the surface of Jupi-
ter, with 318 times the mass of earth, g cesium
clock would ran noticeably slower than one at
home. And what happens then to our light-
measured meter?

John Wheeler, an eminent Princeton physi-
cist and friond of Einstein, likes to take the
idea to an extreme. He pictures what happens
on the surface of a black hole, & superdense
body created when a massive star collapses
of its own gravitational pull. A black hole's
gravity field is «o intense that not even light
can escape its surface, and time would stand
still there.

“This shows us,” says Wheeler, who gave
black holes their name, “that ime is & measur-
ing tool, not an absolute flow or a substance.”

The Enigma of Time

Without an event, there s no time. This
means, Wheeler believes; that time may be a
secondary feature of nature, nol a basic ane,

“But we're only talking about the physicsof
time here,” savs Wheeler. "As much as any-
bady else, Einstein recognized that the mind's
perception of time 15 a more subtle matter.”

This kind of time—of our bodies and
mincds— has origins deep in a primordial past
long before a set of gears on the wall told us
when to go to bed.

The body's dominant Hme cycle is called
the circadian rhythm, from the Latin circa,
approximately, and dies, day. The control
mechanism for this body clock is believed to lie
in the brain's hypothalamus above the roof of
the mouth. For most of us a normal circadian
cycle is 28 hours, give or take 15 minutes,

Why not 247

“"Being slightly out of syne with nature may
have created a kind ol tension necessary for
survival,” explained Charles Ehrot, president
of General Chronobionics near Chicago. Fas-
cinating. 1f the planet ever does gotoa 23-hour
day, will we lose our edge?

NuMBRR of body-clock watchers believe

we also tick to an array of weeklv oyeles,

These regulate changes in body chemi-

cals, the response pattern of the

immune system, and a cyclic rise and fall

of heartbeat -and blood crculation. These

rhythme, some chronobiologists believe, may

help explain the designation of the seven-day

week as i unit of time — the only calendar umt
that does not trace its origins to astronomy,

Charles Ehret is cerfan that i you abuse
these powerful mternal rhythms—circadian
or otherwise —vou are m for trouble: After-
noon drowsiness, the Monday morning blues,
jet lag, even sleep disorders and depression
can result from the mismatch between the
clock on the wall and the onesin the body,

“The invention of the clock may have freed
us from the natural ¢veles of the beavens, ™
sai] Ehret. " Butit did not free us from the nat-
ural cycles within,”

The Western idea that past, present, and
future are arranged in a straight line —that
time does not repeat — seems (o have grownout
of a Judeo-Christian tradition in which events
like the creatton and Christ's resurrection take
on special meaning because thev occur in a
sequence. It may also lead to a belief in life
after death, rather than earthly reincarnation.
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clock working. At the top loomed a weight-
driven mechanism of gears and levers span-
ning 15 feet and paced by a 685-pound
pendulum that takes two seconds helween Hick
and tock. The minute hands on the clock’s
four faces are each 14 feel long and travel 115
vear ab e fp

e most famous clock is also one of the
loudest. Its chimes carrv four miles. We
e belfry where Big Ben redides
There is 4 story that a 19th-century works
| inspired the name

Far decades it so ssmbol

ciimbed 1o 1

commissioner ol vast ot

vore Lhie 1.5 %% =ton Diel

e power that the Britsh Broadoasting Cor-
poration broadceast 1ts chimes live on the
jaarter how

[here are several versions of a story tha
two workmen a few years ago griped aboul
their bossjust as the microphones were turned
on. Their explicit words were carmed around
the globe. Now the BEC rarcly plcks up the

efls live

g SCITENTISTS can break a second down
thousandth of a trillionth part. Wi
have an idea when time began and that
it may not run forever. Bi i ITT

]-||I_||I_I|,_|'lr_- ISS1ITE

s '”'I:'I.| G -':u-.'J_. itself is a3 much a part of the
ctockwork universe as any clock wie ever built
e know that |1|'|'-'~|-.'-=| titne 35 relative—
that 1t depends on things thal happen instead
af the othes '-'n"*_‘-'-‘-'*-ti.l'--l

]||_;! '._l_':'|,_|_[ B Lhe Questions we .'.“ have about

time: Can we travel through it, or can it be re
viarsied 2 Who has not wished to turn back clock
Al .I.||'r|||.;:' Lo @rose mistapges, to return as o
child with adult wisdom, to ride with Alexan

er through Asia or chat with Shakespeare?

Commaon sense savs it's impossible: Look at
{

A film of an egg as i) falls to the floor and
hireaks, Run the film backward., Watch the egg
reassemble, then rise through the nir

Chis demonstrates a basic law of science
that nature is a processof disorganization, nol

organization. This imoreasing natural disor-
der—or entropy—15 based on the principle
that there dre more possible disordered stales
i mAture th

This tendency toward disorder i= called an
nrrow of dme. There E- also a psychologieal

i thete are ordersd states

arrow of time, which lkewise @ves Us i SEnse
that time 15 passing in just one divection. [t 15
the reason we remember the past, but not the
it the universe isexpanding

not donlirAacung Fves us anotner arrow o

future. 1 he tactt

LT
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Killing time fokes but o millionth of 4 sec-
ond for a bullet shattering-a watch. Air
molecules, compressed before impact,
ignited into a silhouette of the buliet as it
triveled at 3,200 feet a second. Such high-
spead photogruphs, in which a foash of
light acts as the camera’s shutter, freeze

tirne, revealing dction invisible to the
hueman eye. The techmique enhances stud-
ies of explosives, machinery, advanced
muuterials, birds, insects, and athletes,
Running Maryvland’s Sovage River for
the 1989 World Whitewuter Champilon-
ships, kavaeker Fabio Ceccato blurs when
photographed at one-gighth of a second
(ahove), With a shutter speed of one two-
thousandths of a second, details emerge
about paddle angles and bady position.



A pioneer in making atomic clocks Frick,” Harvard’s Norman Ramsey (center) enjovs
a moment of glory after winning half of the 19859 Nobel Prize in Physics. Wolfgang
Patl of the University of Bonn in West Germany (left) and Hons Dehmelt of the
University of Washington tn Scattle share the other half, Like Ramsey's work, thetr
research into trapping (ons hos advanced the science of precise measurement. I1

might even, in time, challenge our most basic concepts of past, present, and future.

tme. All these arrows persuade most seientists
that time can move in only one direction
eefitl to visualize

¥ it physicists find 1

takine

harkward-running Ume at the

level, i the enerv-mattier exchanges
place deep in the atom’s interion

'Sométimes when a subatomic particle is
5 possiile o ook &8
IL-85 11 e eNergy, EOing backward in time
created the particle,” Richard Fevynman of
Caltech had said. “We don't know that {
happens anywhere glse’

Three other physicists [homme,
Ulvi Yurtsever, and Michael 5. Morris—spec-
llated in a study 8t Caltech that the laws of

iIII'-' .\:'-ll--. rl:l:-:l‘ll r!l.-'l Il:lrlil' | I-r.l..ll |f'|l'-.'|'| e |.-.I il. Il:'-l

EneErey. i

convertect it

Kin 5

in principle. A subatomic particle by traveling

through a "wormhole, " a shortcul betwee
two points widely separated in space, might
Dackward i Lime

if physical law permits such
highly doubt that humans will

evVer achieve 1t i practice

: IME IS THE BEST TEACHER. " a philoso
w/

| nher once wrote. “Unfortunately, it kills
all its pupils.” Today s

EJII'-".-'I wEl, C¥L]

A ER

me of the pupils
ire attempting to outwit the master

In Oakland, Californix, clhients of

pany called Trans Time, Inc., are

- -} i )
to hve thetr bodies—or

W Cormn-
SN WP
fri-
I he bodies and headds are

just thear hegds
ren whin they die
stored in stmnless-steel capsules hilled with Lig-
kil

when death is vanguished and science is able

il mitroeeEn poinl in the fuiure

| 32

W revive and restore them. Unable to detegt

time, they are attempting o arrest a naturd
Process—aging aticd oleslh
'nday we w=¢m bent on eithel EXpancitng

LT b, HHving |'| eSO |||'.'...-:lli_' More (nLn
hriefer periods. Our TV ads, f
are plectronically compressed to give more
bang for the buck. Many viewers find such ads

more vital and convincing oif

BV i EXAMmple,

But leremy Ril
kin, author of Time Wars: Thi
fiect 1n Human History, deplores this fixation
wit i Uhe humantty 15

K !

| .

DeCAEseE Liere 1s
j :

Primary Con

| effictency and speed

sapped outl of the life process

no room for experiencing, lor savaoring, or for
st beinge.
Nevertheless; L

wavs Il

2 whal we make of 1
rvard s Lhavia e
trisck events and swimming
thousandths or milllonths of
Wi ultimately
we use time and how it affects us,
But, still, what ¢5 time?
After all my travels and talking and reading
I behieve that Professor Wheeler's concept
of time comes the closest to an actual explana
ton: that it 15 a dimension and, hke any
other dimension, onh

LiIneE TIEEEs 1N
eeonds, byl we
fLI'E '-tlill!_l"l|'I|||.|..'|||-.I.

R I

A secondary  quality
i raburs

Bul wi humans have internalizced it s0 pow-
erfully that Ume has taken on a meaneng all i
awr. Wi
and calencdnrs that we ourselves have created
We alreads

2000, But in the grand scheme of things, it wil

e just another cdas ]

rin our hves by numbers on clocks

anticigetle saturday, Innsiery ,
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THE MAzZDA M PV

HO SAYS [HERE'S

WeE BT T™E Mazpa MPV BASED ON "Kansel ENGINEERING, |15 ENGINEERIN
A VERY STRONG FOUNDATION. [HE HOME, HASED ON HUMAN FEELINGS, AND IT MAKE

You ¥xNOW HOW YOUR HOME FEELS. THE Mazpa MPV ALSO FEEL JUST RIGHT.
EVERYTHING HAS ITS PLACE, A PERFECT FI1 IT's A FEELING YOU'LL NOTICE INSTANTL
SO IT ALL FEELS JUST RIGHT FHE MOMENT YOU STEP INSIDE,

THATS THE FEELING YOU'LL GET TN AN You'LL ALSO FEEL THE FOWER OF Al

MPV, THANKS TO SOMETHING WE CALI OPTIONAL JU-LITRE FUEL-INJECTED VO,



) PLACE LIKE HOME?

PLUS THE CONTROL OF OUR REAR-WHEEL L OME TEST-DRIVE THE Mazpa MPV.
ANTI-LOCK BRAKE SysTEM. IHEREISEVEN 1TSS GUARANTEED TO MAKE YOU FEEL RIGHT
A 4WD MODEL, S0 YOU CAN FEEL AT HOME AT HOME. FOR MORE INFORMATION, CALI
IN THE COUNTRY. R IN THE sNOW. AND TO THI% TOLL-FREE NUMBER: S00-424.03102
ADD TO YOUR FEELING OF SECURITY, THE

. [
MPV 15 BACKED WITH THE MAZDA 36-MONTH/ m
W00 -MILE WARBANTY, THE BEST IN I'TS CLASS. “_ ]l._bFI F}: ELS RILIH ]




FROM THE

FRESIDENT

Window on the Soviet Union

NE FINT MORNING 10 June 19105 my gramd{sther,
Crilbért Hovey Grosvenor, left Society headd-
quarters with o Kodak folding camera under
his arm, packed up his wile and fmmily. took

transatinntic passape on the S.5. Momburg, and set
Ut o explore Hussi,

The photographs e made there, bke that of the
uniformed Kremlin guard ot

et mukes clear, we Westlerners have a lot to leamn
about the pation Chuarchill onee deseribed as “a riddle
wrapped in a mystery inside an enigmuo.” How many
of us Gin nome the 1§ Soviet republics, much less
deseribe the people who live there? Soviet domestic
polines offers viang proof that the mosac of more
than & hundred ethnic groups maled by Nicholas 1T m

nght. were to be the last
ghmpses of sanst Ruossan
that most GeEoGarHc read-
ers would ever sée. In lus
story. about the joumey,
reported m the November
t914 ssue. he made omi-
nous Rode of |+|I:'
power concentrated mn the

T ROTTIOLS

hands of one individual™
and the “omidity, nay
fear . . . of being overheard

when talking [frankly on
political subjects.”

Who could have guesscd
what lay ahead—thar g
small bt vocal group of Tefi-
ists called the Bolsheviks
would rise topower T Or that
il Ruossin was on the eve of
revolution, about to mioke
one of RSTory s most mong

mental leaps of faith”

[oday Gilbert H. Grosve-
nors Russian photographs
WPPIT SN PTECTOnx TTRC ME e
tos of 4 lost time —like the

1913 didn"t disappear after
the Russinn Revaluation,

scrnng the opportunity to
cxplore, in the first three
manths of this year the Gieo-
GraPHIC has published five
slones (three m this 1ssue)
that shed new light on Soviel
politics, archacology, histo-
rv, and environmental poli-
cv—sulbvjects unthinkable a
few short vinars ago,

We also took part last
sUmmer 1 it successtul jornt
expedition (o the bottom of
the Atantic Ocean. Stafl
photographer Emory Krs-
o] descended 5,080 meters
m the Soviel submersible
\ir Iin what promises o be
in exciting partnership with
the P. P. Shirshov Institute
af Ciceanalogy. This month
keristof will resom the Sowvi-
s for a deep dive in the
[ndian Cloean o invesiigale
thermal vonts
] Later this spring the 5o

last glimpse of daviight from
o window just before s shades are driown, plunging all
within into darkness

Wnning in thas space rwo years ago, | noted that our
neghbors At the Soviel Embassy had begun the work
of reopening that wandow andwished Mikhml Crorba-
chey success with hus bold experiment in glasnosi

Since then. a3 we all know, headlines have chrom-
cled the breathtaking specd with which the LL5.5.R
and the nations of Eastern Europe have béen moving
from the shadows into the light —clamonng o be
heard and seon and understood. And a5 we come 1o
know the people and reglons concealed so long by the
[ron Curtam, [ think we may be expenencing ong ol
the most incredible peography lessoms of our time.,

As the supplemeéent map of the Soviet Union in this

ety will publish The Sovie
Cnton Towday, 1 book on the mation’s notural and
numan landscapes, along wilh a companion video cis-
sette, “Dhscover Russa,” 1o bring Amencans face-to-
ace with Russtan history and culture
In all these developments we see the power of geog-
raphy to demystify current events. o place the head-
Iy Dredk down
barmers of fear and misunderstanding.
[1 was on such o mssion that Cnlbert H. Grosvenor

limes of day m b larger context

triveled to Rusin in the summerof 1913, And in that
spitit we marvel npow, with our neighbors to the east,
at 1he histore events unfolding belore us.

Lt ALvaiirar |
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Hianm
Your articles on Vietnam today were superd
{November 1989). Tt i= indeed time for the
United Stateés to take the lead in o new era of
relations. Those of us who served therg seem
more willing than the government that sent us
there, Where are the American statesmen who
can see bevond containment and Cold War, and
the national tragedy of U, 5. involvement?

Dox MankuaMm

Rolling Hills Estates; Colifornin

| spent several monthsin 198% 1in Vietnam as part
of a United Nations effort to help rehabilitate
forests severely degraded by 30 vears of war,
chemical defolintion. poor government policies,
and rural poverty. | was prepared to be treated
coolly. On the contrary [ was uniformly received
with genuine friendliness. Evervwhere, the mes-
SAET Wis “We want to be friends with Amernica,”
inel hopes were high that the Vietnamese puliou
from Cambodia would open the door to normal-
1zed relations with the West

Ricsuann PAgno

Alexandria, Firginia

Two historical points were not adequately ex-
plained. The murder of Lhem was presented as a
coup. Dur leaders, notably Ambassador Lodge
and President Kennedy, have been accused of
connivance in the coup. I true, that act more
than any others made the Vietnamese war our
wat. The other point, the final defeat of South
Vietnam was given as an example of General
Giap's military prowess. His flagrant violation
of the Parispeace accord certainly made the con-
quest easier, as did the decision of oar Congress
to withhold military supplies

Jorx R. LOEFFLER

Elbridpe, New York

Peter White journeved to Vietnam to “seek an-
swers 1o a big question. How is it that these . . .
people . . . have for 14 vears now failed to bring
to their vast majority evena halfway decent stan-
clardd of lving " The answer in 4 word —commu-
nism. [ was in Vietnam in 1067 and 1968, when
the phrase " boat people” was unknown. Mo one
then fled the war as they now flee the peice.

Jors JAEGER

Ireine, California

To me, n former South Vietnamese citizen, it is
clear why the economy is getting worse: fatling
communism and aging, stubborn, incapahle
leaders. For invtance, a four-star general whose
ecdlucation was never more than outdated war
technigques is in charge of the education, technol-
ogy, and =cience programs, Let's not blame the
poor Vietnamese. Communism never works, not
in China, not in Russia, and especially not

in Vietnam.
Tri~NG T. NGUYEN

Cormopolis, Pennsylvania

Please do not show dogs or cats, puppies or kit-
tens Iving in Baskets ready to be slaughtered for
someone’ s meal. Eat they must, but why domes-
ticated animals? They are the extended family of
the human race, to be loved and cared for.
Axmwa HaLL
Vernom, New! Jiriey

U, 5. Presidents hunt and eat birds. In Europe
some people eat horses. In Vietnam they eat
dogs. Are we of North American culture betier
than others because we do not eat dogs? We must
not criticize the diet of other cultures if ours is
just as strange in theirview, I was pleased to read
the objective explanation of the photograph on
page 5201, unlike some descriptions that portray
Asians' consumption of dog as barbaric.

AXTHONY MENDES

Toronto, Ontaro

Hue, My City, Myself

Tran Van Dinh says some of his father’s prophe-
cies for him have come true, but “1 hiave never
become a famous literary figure " Twoiald like to
dissuade Mr. Dinh of that notton, His articulate
article will be read by millions in what is perhaps
the most uniformly respected publication in the
world. That, Mr. Dinh, is fame enough

Fraxg Ross

Livonia, Michigan

The Hue massacre wis much more than “brutal
actions by individual soldiers.” Numerous
soirees, including Douglns Pike of the Univer-
sity of California, hove documented that some
5.800 civilians were executed or abducted by
communist forces during the battie of Hue. Some
2,800 bodies were recovercd in moss graves
Those atrocities were not “actions by individual
soldiers.” Guenter Lewy (America in Vietnagm)
wrote; * Local commumst cadres, [ollowing pre-
parcd blackhsts, rounded up key civil servants,
officers, educators and religious figures —the
leaders of the community—and executed them
after trials before drumhead courts.™ The Hue
massacre was, without a doubt, organized from

H I
e Harky W. Haves. Editor
Sowttreast Asian and Afphanistaon
Review, Geneva, Sottzerland

National Geographic, Marvch 1090



its wet wings to dry. These cormorants, like penguins, are unahle

3tk L E : . o _ ; E _
= to flv. and venturing into shallow waters offshore m search ol food

e s the extent of thear travels. The exastence of the cormorants 1s bed

to only a small stretch of coastline, which makes them extreme:y

= ——————— Py vulnerable to both nature and man. To save endangered species, if

—— = 15 essential o protect thewr habitats
Galapagos Flightless ;
Cormaorant and understand the vital role of each
Caribisds SWerripcenlerion : : ;
Species: harrs SPCCHES within the earth s eCcosysiems,
Adolt size: Lerngth, 95em _ _ ' _ ! _
Adult weight: 2 5.4.0ky  COlOr images, with thenr unique ability
Habidtat: Bocky shorsting .
] to reach people, can help promote a
|sabwirie island:
il Ty greater awareness and understanding
Sorviving noambes: |
Less than 2.00 of the Lalapapgos thghtiess cormorant
] - 1 |T'|' 2 | 1
Da Ho and our entire wildiite heritage,




Sangon
\ simple fact thal Amerncan [Iberals conve-
niently dizregard is that none of the incredilil
misery that vou try to hide would have occurred
if North Vietnam had not invaded South Viet-
nam. We in South Vietnam had peace and com-
fort and prosperity prior to the invasion
NGUYEN HOANG
(rarden (rrove, Laiifornim

The caption on page 617 solves a 23-vear-old
mvitery for me. ] was in Vietnam asa memberof
Detachment B-13, Fifth Special Forces Group
Atrborne). and remember the incident of the

ARVN tank being stolen —driven out of & South

the photographs

Vielnamese Army motor
WE Were
wn operations; bl

ancd chisappesring
ordered to be on the lookout, espe
a1 COERITSeE ., WE THEYET TCEImes 1
Now | know what actually happene

ED JARMAN

Haorlingen, {210

In a Japanese Carden
This was 8 highly informative vet delightfully
sulnect, and
g Hruce Coats
wiik 4 classmate and friend at Rice University

!!ll'l_'\-l_lj:._l_,' :_L:_:';'!!':_:i‘ll' I Li¥ AL & |'::'-||I:":|'|'"
witre stunning
bt we never had occasion to

parent mutoal interest in las

SNETe OUE oW A
WISCHNE PAreEning
ED POLE DOUGLAS

Lyons, New York

IFyoucant pack




Your article made me realize how fortunate l am  créew of more than 2,200, 1t must have been he
tirdive o Fort Worth, forwe have one of the mosi who mformed our gunnery officer that seamen
Deautiiul japanese gardens here, including a reg were being carnied to the South Atlantic for dis
e of the Rvoanji. Our zarden is two miles  persal to U-boats, as many as 2,000 over the Bis-

pround and complete with waterfalls, teahouses,  morck’s crew requirements. The baron in his

\nd A& moon bridge. boirk implied there were no U-boats 1o the vicin
[omNA THORNTON Hy and that we could have mcked evervone up
I s
Eart Worth, Texo Actuslly a U-boat was seen by several

WALTER G. FuUpGE
Mayne, Britiskh Lolumbig

Findineg the Bismarck

A\ o member of the Dorsetshire’s crew, 1 was  What 1, then a boy of ten, remember is that my
gratified to see that we could have been responsi-  friend from next door in Hambure did not return
ble for the Bismarck's sinking. | note that Baron  that summer of 1941, He, a midshipman af 18,
Millenheim was one of only 115 survivorsof 8 was killed on the Bismarck. This and the erief of

ﬂ .t M&] tm
Ah, the family trip. What a moving
experience, Things can get emotional
Just packing up. Betore vou know 0
I, youre sobbing uncontrollably

into that sleeping bag that won't fit.
[ime to consider a Ram Wagon

[ can hold more than vour daughter’s closet and carry as many as 15
happy campers. And, with up to 4 tons of available towing capacity, 2 Ram
Wagon can pull off a trailer or boat with no sweat’ It even comes with
standard rear anti-lock brakes 1o help vou stop for those wondertul
souvenirs, like kitchen magnets of the states.

It’s really the only civilized way to take everyvone and every-
thing, everywhere. By the way, il vou're out on a quick a

run without all the gear, it’s fun to sing those awful
camp songs and histen to the echo.
{ he foweely new spirit of Diodlee,

Ram Wagon
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AUTHORS WANTED
BY N.Y. PUBLISHER

A well Enown New York subsidy book pub
iaher s searching for manusceipls worthy
ol pbleation,. Fietion, noo-letion, jroeln

faveniles, travel, scientifie, specialized andg
even controversionl subpoects will be vonsid
ered. I you have 4 book length manuserip!
PEERRY DOF .':"I'I“:'- 0 MAF mre AT Woarking
an i, ir] wanld ke ey T BE A

his widowed mother who hid lost an anly child
maile me begin to understand what war meant,
though I was only able to fully realize this two
vearsiater whenmy city wasdestroyved by bombs
RapL . BOGENSCHNEIDER
Haolstenhel, Wesl Crermany

| never found much authentic imformation on
the battle of the Bismarek hut the GEOGRAPHIC
just came to myv rescue. T he way vou people put
topether an article with drawings, pictures, and
dates i far above average and i= just ong of the
many reacons | have been a member for more
than 40 years
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H Cray BERGER
| Weonltowrvindle, Prisdsvivoneg

Invest Some Time in Poland
America's | read a recent news clip that Poland has a new

v official spokeswoman, Malporzata Niezabitow-
Youth sk The photo of her made my heart leap, as |
recoenized :f|-'r s one of vour conlAbuts iE Wil

ers. Her pucture had appeared on the Un ASsign

Et- ﬁ ment page for “The Last Jews of Poland”
=eptember 1986) and for “Discovering Amer

\H[}LU‘H]TEEH ica '_ ( January 1988), When che '-||.'|.'|.-'I1-'!I"|’-'E-I'I
4-H LEAD I‘R David Duke, she hid ber incredulity and hstened

patiently —a true professional—as he insisted

the Holocaust never happened. She must be a

CONTACT YOUR COUNT?Y | remarkable person. Brave for Poland
EXTENSION OFFILE PETER Bosco

Brookfield Center, Comnecthictl

Vewly ingtalled official spokestvoman Malge
sita Niezabitowoska works af ker desk in Warsaw

Che new vegimre moved Lo end press consorshiip

You can help. Join the aldest whals l1rll|t1 .
tion organization in the world. Membership
includes a :-'.ii.":-::'i:-.'li:-..-r'. boy Whalrmibolier, a

| quarterly journal about whales, dolphins
and porpoises For informatson, write to the
American Cetacean Society, 1.0, Box 2639

b LN | I II_'LIJ'". L -_'.|'|I ifTila

A7 143

Letters thould be addvesied to Members Forum,
Valiomal Ceopraphic Mogozipne, Box 37448
Wiashingten, D, €. 20013, and should 1tnclude

sender's gddvesy and telephone number. Not all

lettirs can be used. Thoxe that ore otll often be

b4 AMERICAN CETACEAN SOCIETY

Hermipet fatied 'I'llulliI r-l.'-r':'-;;:l.Jl
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Prehistorie Indians
in the North Cascades
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Tracking Sea Turtles
via Quter Space
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Creating a List of
Underwater Wonders
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OME THINGS—such as the size of the uni-
Virse — A hl.':l.'ﬂ-n[i the mind’s ability 1o
grasp. Another is the magnitude of human

suffering imposed by one man— Joseph Stalin.
By conservative estimates he Killed outright or
worked to death some 20 million people —maostly
citizens of his own nation. That's twice the num-
her of people living in the 50 siate capitals of the
L. S, combined and three times the toll of Hit-
ler's Holocaust,

" _ In recent months we've witnessed an astonish-

w ’ la bk ing collapse of the repressive Stalin era through-
A _ ' outl the Soviet Union and its Eastern European
allies—emotionally dramatized in the tearing
down of the Berlin Wall. A new Soviet openness,
or plasnost, has permitted us to bring you in this
izeue a look at two places made infamous by
Stalin's reign of terror—Siberia and the gulag

To report on the once dreaded Siberia, staffers
Mike Edwards and Steve Eaymer trooveled a
region larger thon the entire United States where
life is so harsh and job locales so remote that sala-
ries are tripled to attract workers

Now we are told of the "official closing” of the
pulpg—an acronym that became part of the
world's lexicon wath publication of Aleksandr
molzhenitsyn's Gulog Archipelago. Some experts
have put the number of people who suffered in
the gulag as high as 25 million. Solzhenitsyn,
| guoting Soviet sources, says that from 1918 to
1933 about 30 million died in the network of slave
labor camps or under harsh conditions of exile
Mo one can be sure.

Recently two UL S, congressmin, Frank Walf
of Virginia and Chris Smith of New Jersev, were
permitted to visit Perm 35 —supposedly the last
political detention camp in the gulag. “Some of
the prisoners we talked with have already been
released.” Congressman Wolf told me. "“'We are
hopeful that by the time vour article is published
the rest will be free.”

The article Wolf refers to 1s an amaring first
filming—by a team of French journalists —of a
labor camp still in operation. When Perm 35's
gates swing open for the last time, the dreaded
gulag may have ended, but the acronym thatl
Stalin made a synonvm for human suffering will
remiain a permanent part of our vocabulary.
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~__TOYOTA CAMRY

“Theres no place like home.
Unless you own a Camry.”

Theres something reassuring about a car that

can make you feel at home regardless of where you drive ir.

The Tovara Camry is like that. A car you feel

ar ease in. A car with a reputation for earning peo-

plek trust. And with the kind of features that make vou

Jeel welcome. Like a memory-tilt steering wheel thar

adjusts to where you like it, and then remembers

exactly where that is. Or a driver’s seat that adjusts

seven separate ways. Or a little ring around the {gni-

tion switch that lights up ar night so you don't have

to search around with vour key in the dark. Little
towiches 1o make driving nicer:

But perhaps the nicest little thing about the

Camry is that it’s a Tovota. And that means a heritage

of dependability and quality that really makes

you comfortable. So vou can feel ar home.

% “Toyota, I love what you do for me”
_“!Tfm,
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THE INVESTMENT

THAI PAYS
DALY

Guess how the smart money 1s going? Into Mercury Topaz, It has a wealth of standard

features. A 2.3-liter fuel-injected engine. Front-wheel drive. Four-wheel independent
suspension. And a price that would make any investor feel comfortable

For more information, visit a Lincoln-Mercury dealer or call 1-800-446-8888.

Topaz.
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DON'T LET THIS
COME BETWEEN
YOU AND YOUR
PEACE OF MIND.
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Your taxes will be that much less taxing if vou get them off vous
st of things to do and do them now. So file now and file accurately.
axiig.

And make your taxes less taxing
MAKE YOUR TAXES LESS TAXING. - oveonmorucson s JATo} roe m



WANTED:
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Eager Amateur
Explorers

WE SPONSOR EXPEDITIONS.
YOU GET TO GO.

Warkimg with volumteers of all ages. help uncover toods and other
evidence of prebistorc manin Afnca. | . Help monitor hoge leatherback
turthes bving thetr eges. . . Help survey Inca archnecture and
indscapimy mnountanous Pens.

Kight now, over 10 EARTHWATUH expedibons are Desig momted
irt every soentihc dlscphne, Sound for pomis throughout the workd
TheyT be led by outstanding people. scentsts who need vour help

As a team member, you belp fund the expedstion you sCOEmpany
Yo contritaie a fooed share of the expedition cost. But vour share s tax:
deductible a5 2 charmable contrsbuton in support ol scentific resagrch

EARTHWATCH. & nempreolit of ganmzatam, has béen sponsaneg
sCientfic expeditsmms for 17 vesrs. Last year, 2,76 EARTHWATCH volun
veers helped out on expedibions. This yesr, you can help make the Dscoy
anes others will just read about. The next discovery cookd be yours

Write or cill for more informmaten

EARTHWAITEH

RO M Auhigrs Street, Dent A, Beg 400, Watertows, MA KT (/17 955-221H)
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Take a walk on NordicTrack and discover
why it’s 8 ways better than a treadmill.
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WHY THE BEST THING TO PUT ON
YOUR CEREAL IS MORE CEREAL.
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