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VEN with someone slse’s war sweeping
El_hruugh their mountains, the Hmong
people of Laos were gracious hosts to
anvone who walked far emough to reach
their villages. In 1973 1 found an exception
just east of the Mekong River. My welcome
was s0 cool I feared | had stumbled on a vil-
lage that had defected to the other side.

Nothing so simple. When the headman
returned from his fields, he told me the vil-
lage's opium crop—its only source of cash-
had been sprayed and destroyed by Amer-
cans. “A cloud fell out the back of the plane,
and all our fields died,” he said.

Also, village mothers tearfully told me,
within a few days so had five babies and all
the young pigs and dogs. Rightly or wrong-
lv, they blamed the spray for the deaths.

Later I learned that narcotics agents had
used a heavy dose of a herbicide thought to
be harmless to humans. Lurking in it was
the then almost unknown chemical dioxin.

A decade later and half a world away, the
United States government had to buy an en-
tire town—lLimes Beach, Missouri—be-
cause it had been so polluted with dioxin it
was considered uninhabitable.

scientists say dioxan 15 the most poisonous
chemical ever made by man. But not a single
human death has vet been definitely attrib-
uted to it Frighteningly, we still don't know
how dangerous it i,

Even more sobering, we spray, eat, wash
with, and generally douse our world with
thousands of chemicals designed to make a
better life for mankind. Are they all safe?
How many, like the DDT still made and sold
outside the U, 5., are quietly poisoning our
environment? How many are more deadly
than the problems they seek to solve?

In this 1ssue we look at one fallout from
this chemical world we have created: how to
deal with just the waste products we know
are hazardous, This problem is a sobering
reminder that the benefits of modern tech-
nology can carry unexpectedly high costs,

Former EPA Administrator William
Ruckelshaus has said, “Living in a tech-
nological society is like rding a bucking
bronco. I don't believe we can afford to get
off, and I doubt that someone will magmically
appear who can lead it about on a leash. The
questionis; How dowe become better bronco
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WHEN THE RUS INVADED RUSGIA...

IKIng Irall East

IKING ROOTS struck deep into
Russian soil when Scandinavian
warriors and traders, known as the
Rus, created the land's first organized

state —and gave their name to a future

empire. The legendary Rurik of the Rus

became Prince of Novgorod in A.D. 862. A

thousand years later his bronze figure

(right) adorns a huge monument in the

kremlin square of that city, By the 11th

century a Rus state centered at Kiev
stretched from the Baltic to the Black Sea.

Modern Soviet scholars, in a debate
heavily tinged with nationalism, are negative
about the role of the Vikings, known as
Varangians, in the formation of the Slav
state. They maintain that a confederation
of Slav tribes existed three centuries before
the Vikings arrived. But Western historians
find that the first rulers of a state in what
is now Russia, Belorussia, and the Ukraine
were not Slavs but Scandinavians.

At first the realm was pagan, and its
tenth-century transition to Orthodox
Christianity is foreshadowed by a cross
found among runic graffiti on bones
discovered near Minsk (left).

To bring vou this epic tale (page 290) of
the Vikings who “went the other way,”
Robert Paul Jordan and Jim Brandenburg
retraced their path from Sweden eastward
and south down great rivers like the
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Dnieper that once drew Viking ships toward
Constantinople.









RELUDE to a long

journey through the

Russian wilderness,
inhabitants of a settlement
on Lake Ladoga hurry to
ready a fleet of riverboats
for the powerful Rus, as
they called thetr Viking
overlords. After wintering
over in such towns,
marauding the adjacent
countryside, the Vikings
wotld push inland in
spring with their trade
cargoes. Flotillas
numbering at times in the
hundreds would ultimately
carry the greatest volume
of European trade goods
of the time, When the
Vikings dominated trade
in the region, beginning
around A p, B}, the easl
shore of the Baltic was
home to many different
tribes, including
Lithuanians, Finns,
and Letts.



ERILOUS passages, a
series of seven rock-
strewn rapids faced the

Vikings between Kiev and
the Black Sea. Some were
negotiable by daredevil
oarsmen, but others had
to be portaged, presenting
hazards of another kind:
marauding tribes who
dwelt along the Dnieper.
Muost fearsome of all were
the Turkic Petchenegs,
who in 972 slew Prince
Svyataslav of the Rus and
made a drinking cup of
his skull. In this depiction
Vikings fight off the
Petchenegs, while their
Slavic slaves carry the
boats and goods.
Abducted by the Vikings,
Slavs bear a name derived
from Latin and Greek
waords for slave.,
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their ruler’s choosing,

the people of Kiev are
herded into the Dnieper
as Byzantine prelates

FUHCETI into a faith of

administer mass

baptism into the
Christian faith. Tradition
holds that Viadimir,

a prince of the Rus
dynasty, later canonized
for converting Kievan Rus
to Christianity, sent
emissaries shopping for

a religion for his pagan
kingdom, When Islam
demanded abstinence, he
rejected it, saving, “Drink
is the joy of the Rus. We
cannot exist without that
pleasure.” In fact, he
probably chose the Greek
Orthodox Church in order
to strengthen his ties with
the rich Byzantine
Empire.



UDE PRESENCE in
the Golden Horn, the
Vikings in their small

boats are reminded by a
Byvzantine naval vessel

that they are forbidden to
carry arms in Constantinople.
Though the city’s fabled
wealth inspired them to
several attacks, they were
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ultimately appeased with

lucrative trade agreements.

Later, as mercenaries,
they fought valiantly
under the Byzantine

banner from Syria to
Sicily and served for

generations as the emperors
personal Varanguan
Guard.
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# Modern dam

STHE LIGHTS dimmed " Historical mﬂ shichin: Bui
during Europe’s Dark Ages, :ﬁ.mﬂlm modern shorelings
eighth-century Scandinavians

penetrated most of the known
world in their forays of conguest
and trade. Norwegian and Danish
Vikings concentrated on western
Europe, but the Swedes turned
toward the eastern Baltic, where
they thrust deep into the lands of the
Slavs. Known as Varangians and Rus,
they traded with the strong, plundered
the weak. They portaged to the

Dnieper, where they founded the
Principality of Kiev. By other portages
they reached the Volga, where the
entrenched Jewish Khazars and Muslim
Bulgars forced them to pay tribute for a
lucrative silver trade. By the 1 I1th century
the Vikings were all but assimilated by the
indigenous tribes,
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1KINGS! Down the passage of a millen-

nium their exploits still reverberate like

a battle cry. For 250 and more tumul-

tuous yeurs, ending around the middle

of the 11th century A.D,, these ferce

marauders vovaged forth from their dark

Scandinavian [astness to scourge much of
¢ivilization.

Striking westward in fragile, shallow-

draft ships, heathen
HTHI-E ﬂF freecbooters  terrorized

and plundered a Chris-

tian  Europe. People

prayed for peace: *From

the fury of the Northmen

deliver us, O Lord.” As

oy o explorers and colonists,

the bearded barbarans

crossed  the  Atlantic

and settled lceland and

Crreenland. Pive centu-

[ ] ries before Columbus

Trall they chanced upon a

EHS[ into the east, where they

were called the Rus,

Their legacy lives on; Russia itself takes

its name from these adventurer-merchants,

This 1s their seldom-told story, a tale as as-
tonishing as the saga of the western road.

Scandinavians were also known as Va-

rangians; the Baltic was the Varangian Sea,

their long eastern path the Varangian Way,

Following the faint trail led me into ancient

lands and times. It also took me through the

troubled world of this day, where the old cry

for peace Tings out as strong as ever.

Eastern Vikings—the Varangan Rus—

coursed wild rivers through the brooding

taiga and windswept steppe of Finno-Ugric,

Balt, and Slav tribes. Along the way they es-

tablished fortified trading posts, from which

they rowed in convoy down the Volga and

Dnieper to the Caspian and Black Seas. The

enterprising Rus carried cargoes destined

for the elite of Baghdad and Byvzantium—

furs, amber, honey, wax, weapons, and

slaves. Returning, they bore the Orient's
rich brocades and silver. Even now hoards

strange coast, “well-
wooded and with low
hills"—Amerca.

Cither Vikings, many
oul of Sweden, thrust
across the Baltic deep

2590

af coins minted in such places as Tashkent
and Samarkand are unearthed in Sweden,

Viking chieftains became rulers of Slav
cities like Novgorod and Kiev, founding a
dynasty and marrving into Europe's roval
houses, Several imes Viking fleets satled the
Black Sea to attack mighty Byzantium. The
Grecks, impressed by the “ax-bearing bar-
barians," hired them as mercenaries. Giving
their name to the famed Varangian Guard,
they guarded the most Christian emperor in
Constantinople and fought for him in the
field. In the tenth century Prince Viadimar,
Viking-descended ruler of Kievan Rus,
brought Christianity up the Dnieper, for-
cing his subjects into its waters {or baptism.

BEGAN MY JOURNEY into this

stormy past late on a June evening beside

the old Viking road where it rolls, hard-

surfaced, two-lane, through fields of peas
and rve up to Stockholm. The midnight sun
was dying hard, and a fillip of arctic sea air
quickened the blood. "Green winter,” the
Swedes call it

An occasional car and motoreyele roared
hy; a smiling bicyclist waved a bouquet of
wildflowers, “For my wife,” he saul. Half a
mile distant a pair of swans pounded power-
ful wings through the rosy twilight. 1 had a
feeling of unreality, even though the tidy
dwellings of Taby parish and a modern
shopping center lay just over the horizon.

Rune stones dictated the mood, thou-
sand-vear-old sentinels looming along the
road, memorials to good works, far-flung
sea wolves, hife and death. This was the
Téaby district in those davs too, and a local
magnate wanted to be remembered. He
placed about 20 stones. I stopped beside one
nedr a causeway. T he inscriplion read: ¥ Jar-
labanke had these stones raised in memory
of himself while he stifl hved. And he bwlt
this bridge for his soul, And alone he owned
the whaole of Taby. God help his soul.”

No one knows how many rune stone in-
seriptions exist. Sweden has far more than
Norway and Denmark—some 3,000, Many
have been incorporated into venerahble
buildings and churches. Some stand alone
where they always have.

All afiord glimpses of the Viking age and
its people. Jarlabanke tells us proudly
how he saw himself; man of achievement,



landowner, bridge builder, aspirant to
heaven. Other stones nearby convey other
messages; witness kstrid in her simple Lestl-
monial to her pilgnm husband, Osten: "He
visited Jerosalem and died in Greece.”™
Archaeology and written accounts pro-
vide additional avenues into the shrouded
Viking era. Sweden remains a storchouse
of archaesological wealth—the surface has
barely been scratched, At
the presenl rate, 2,000
yvears of diginng await.
Cdclly, the Baltic 1siand
of Gotland 1s scarcely men-
tioned in writings from Vi-
King times, and its market
towns are largely unexca
vated, yet more Viking
artifacts and buried trea-
sure have been turned up
there than in all the rest of
sweden. Raiders and trad-
ers lunneled through stra-
tegically located (Gotland;
the 1sland served as an in-
ternational entrepot. -
rates infested the Baltic
rotland’s merchants nd
their g1lver Around
1 20.0000 coins have been
found, 50,000 of Arahic
origin, the rest mostlv English or German
Farmers who plow up caches must turn
them over to the Central Qffice of National
Antiquities: they receive the silver's current
value, plus an sighth, plus an additional
bonus. “I'm the only legal treasure hunter
in Sweden,” remarked Majvor Ostergren, a
dedicated voung archaeologist with the cen-
tral affice, as we hiked through a forest ane
morning (page 293). She carmed a metal de-
tector on her shoulder like a rifle. "*When the
spow is falling and it is windy and cold, it is
no fun. But it can be exciting. Yesterday 1
ound, I & house, & belt mount made of
bronge, and also 40 coins. ™
We halted in a grassy, boulder-strewn
glade: no houses here. Majvor smiled. "Un
this site silver 1s spread all over. 'This was a
marketplace. The harbor was over there
Wattle-and-daub hous=es rested on the boul-
ders. There is 2 lot of settlement clay, earth
l_l.:]FI.-i.l. |II_'I| |_|:-.' f-.'l-_'ill"- |l'.|- ]'J'.J.I'-.I:Ii'ltl |.I|.|.|I.I|..I.1.i.‘..l||.
People hand-worked iron and bronze and

On the old Viking road in Sweden’s
I'iby district, 11th-century rung stones
rell of kinsmen who "died in Greece," the
foretgn lond most oftenr mentionad in
Swedden s 3,000 or so runic INscriptions
Lsing a 16-character alphabet, desigmed
for edsy carving, runé mosters [imited

messages (o bare ficts and [arse verse

i."-.'L' .1.-:::-'||_r

made plass and amber beads
uncovered grinding stonés and weights and
balances. Earlier it was believed that most
hoards had been found in open country,
beneath & tree or rock or in a field, but now
we know that we find them in the ancient
house sites,”

~he swept the detector slowly back and
forth. Suddenly it emitted a beep, then a
iing for the

steady tone. “Perhaps somet
byse, " Majvor wold me, *the elf who guards
theé houseés and meadow. 'Héeware of the
byse,” parents still warn thetr children.”

Whatever this find might be, 1t would
wiiil. 3he was impatient to be away. "“Well,'
she said, looking toward a spring that the
villagers used in the tenth century, “what
can he be doings" Photographer Jim Bran-
denburg knelt there, camera clicking
“shooting Howers," 1 sad

“Ah, ves—Iilowers,” Majvor declared
thoughts of hidden Viking wealth vanish-
i, "I only soldiers could shoot flowers.”™

191
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raveled to the small 1s-
land of Bjorko, site of Sweden s oldest
town, Birka. | wias welcomed by several
with Ma
LErm

_-||||1||-'.;- who would agree vior
consclentious objectors, serving then
performing maintenance duties,

1 stood with them on someoneé's gravie—
Viking bunal mounds billow by the thou
sands on Bijorkdo—while they scyvthed the
|.'._-J'; FTASS ":l'..‘l_"'. n ||'. LS Are :_1r.£l'|!'-ll'll'l|. |'I|'r';‘
We're the other side of the coln, ™
tall, blond 20-vear-old named Olof Michél
sen. “We refuse Well,

aghserved a

L IJL"-II jLe r'.|[lll:'l.'-'

there were peaceful Vikings in the old times

They used the L||L':'- worked with

their hands. We're working as they did then

Evolution—it makes vou wonder."

sovihe,

Birka itself 15 a wonderment, a time cap-
sile of the Viking age. Founded about A.D
800, it had vanished by the 970s. In its
prime ‘il centier of domesii
and international commerce,
market town with several harbors protected
by & hill fort and garrizon

Heneath the fort lay
ment, today still argely unexcavated and
marked by its hlack earth of human detritus.
self-governing under an officer of the king,
Birka had connections thal reached to the
ends of the known world.

The elements and
all this to a
meadowland, edied with birch and juniper

and dominated by the crumbled fort, Biorn

this was a4 @1

a palisaded

the teeming settle-

centuries have reduce

siumbering
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Ambrosiani, head of the museum depart
ment of the Museum of National Antiquities
in Stockholm, gulded me about. One of
Birka's most recent excavators, heé has
unéarthed a jetty, now inland, pinpointing
the location of an old harbor within the
town defenses

The archaeolomist believes that the set-
tlement had two kinds of residents: the
permanent citizens and merchants from
abroad. The locals were cremated and bur-
led outside the town; their mounded graves
contain maostly S

Scandinavian goods. T
merchants were given unburned bunals in
side the town) these graves yvield treasures
rom abroad

There are more than 3,000 graves. S0me
1,100 were excavated as the 19th century
ended. “Thev are mostly graves of adults,”
said my guide. "A number arée dou-
ble burigls—a man who=e wile or slavi
joined him in death. Very few children have
biren found.”

Rirka's grave goods attest a prosperity

| s

and an appreciation of luxury usually nol
associated with the bloodthirsty Viking pe
riod. The museum’s display in Stockholn
dazzles the eve: Chinese and Byzanhine
silks, silver from Araby, pottery and glass
from the Rhineland, English and Irish
weapons and ornameants, furs, amber, gold,

parrings, clasps

" 0 GO VIEING™ meant a voyage of pil
lage and piracy. But the Vikings who
slew monks and melted their silver 1nto
ingots on the spot do not rivet the atien-

ton of experts like Dr. Ambrosiani, “Ar
chaeologists do not see that side of it,” he
said, “the wild thing, so much as1
onizers, the starting of towns, traders—ihe

."I B I_Il'
peacelul side.”

Trader-settlers steered their boatsinto the
cast along many paths (map, pages 285-9)

Leaping into summer, an exuberant
Latvion hurdies a midniwght bonjfire néar
Riga, celebrating the long “white night

af summer solstice—an ancignt resp
II

Baltic peoples. Viking river traders

wotld have witnessed such fires as they

1 4 ! 1 i i
sailed tnland from the Gulf of Rigo
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Remnant of Holy Russia, the medieval
Pechory Monastery near Pskov s still
home to some 80 OUrthodox monks, most
of them well past 60. By order of Rus
Prince Viadimir, Vikings christianizéd
the Kievan Rus only a few years before
therr Swedish homeland began to shed
pagarnism around A.D, JO0O0.

The most traveled route traversed the Gult
of Finland and coursed the River Neva and
other waterways to connect either with the
Volga, leading to Arab merchants dealing in
Asia's fabulous wares, or with the Dinieper
and Byzantium’s riches. Ihfficult portages
were necessary. On the Neva, the dragon
ships sailed past the future site of one of the
world’s great cities, Leningrad,

NOTHER WAY penstrated the Gult of

Riga, proceeded along the Western Divi-

na and into other watercourses flowing

o the Volga or Dnieper. In Riga, Lat-
vir's capital, Jim Brandenburg and 1 found
only mdirect reminders of the Northmen,
The polished fossil resin they prized so high-
Iy still casts its magic warmth and beaulty,
Latvians like to call their country Amber-
land, its shores the Amber Coast

“On the seashore after a storm, " said Vol-
demar Amaols, “vou find small pieces of am-
ber. You would think they were just rocks.
For me they are an everyday love affair,”
Voldemar, 54, 15 2 master amber worker.
His basement workshop is filled with hand
tools and grinding wheels, vise, buffer

“1 got started in 1966," he said. “1 was a
ship's electrician, and my wite told me to re-
turn to shore. Itis a very good hving. Once a
month I go into Riga, and the amber enter-
prise gives me the raw stones. You must be
inspired when vou are making the jewel. 1
can work 12 hours a day if I'm inspired, but
some days only three or four. If vou do &
beautiful jewel, vou are proud. People will
enjoy just seeingit.”

Upstairs he brought out a bottle of Hun-
garian Tokay. His mother-in-law, Emilia
Helde, a short, white-haired lady of 81,
jeined us, She too 1s an artist with amber, an
artist of passion. "It is the stone of the sun,”
shie sa1d, “the tears of the tree, the best and
most beautiful treasure.” Mrs. Helde was

296

o

wearing a pin she had created. [ admired it
“Are vou married ?” she asked. Off came the
pin—"A present for yvour wife."

To me Riga at first appeared the usual
Eastern European medieval-modern city
spires and red-tile roofs and glassy high
rises, Uther aspects soon turned up. After
dinner at the Hotel Latvia 1 watched the
nightclub's floor show. Its scantily clad cho-
rines and flashy routines were worthy of
Paris or L.as Vegas. On another occasion |
helped celebrate the annual ritual of St
John's Eve, at summer's beginning. During
this bacchanal, no respite is permitied until
dawn. Should yvour name be Janis ( John),

Narional reopraphic, March [w83
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Western scholars: By dominating the land How sweet it is, after an interminable

and ruling the cities in the ninth and tenth Leningrad winter, to embrace the sun in
centuries, the Vikings founded the Slovi 1 local park (Teft) or match wits with an
Rusnation. 1 he realmof the Kievan Rus be- unpredictable trick fountain (abowe) at
came Europe's biggest dominion; eventual- the Summer Palace of Peter the (rrect,

b it -'-':'.-r'1-:'1':| {from Lake Onega in the far north who founded the city in 1703, Frozen for
to the lower | :'IIII.'}'-:.'[ River in the south. and nearty hall the vear, the Neva River
from the Carpathian Mountains on the west

to the mouth of the Volea

deelta, upon which the city s built, was

the major entry point of the Vikings into

Russia. As St Petersburg 1t would serve

[he counter areument maintains that 300

verars before Northmen arrived., Slav tribes
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rapital, after Peter forged the nation into
had formed their own confederation. Scan 1 major Europaan power

dinavians had little effect on Slas -'-.E|I':r|'.
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the East, as it also was in the Wes A small contingent greeted us, We t

[im and I were denied access to Starava  the city, looked 1 on the Palace of Culture
MUusSELITE TNNIOILS, Ao« .rll"'-"'l
= in fact were off-imits to us. . ieon that included caviar, vodka, and
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United States. Yet authorities did e wias greal danger along the rives

Amber and furs, both a
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as its chronmiclers saluted 1t. Established
around A.D. 860, it is one of old Russia's old-
est cities and once was the Vikings main
northern trading post.

Arab and Byzantine writers of the time
aften were taken with the Rus. The Arab
geographer [bn Rustah trenchantly por-
traved them at whal may have been tenth-
century Novgorod:

“"As for the Rus, thev live on an island
. . . that takes three davs to walk round and
is covered with thick undergrowth and for-
ests:itismost unhealthy, . . . They harryv the
Slavs, using ships to reach them; they carry
them off as slaves and . . . sell them. They
have no fields but simply live on what they
get from the Slavs' lands. . . . When a sonis
born, the father will go up to the newborn
babv, sword in hand; throwing it down, he
savs, ‘I shall not leave vou with anv proper-
tv: You have only what yvou can provide
with this weapon.'"

And what about the appearance of these
hardy creatures? Encountering them some-
where on the Volga, the Arab diplomat Tbn
Fadlan recorded this impression:

“Newver had 1 seen people of more perfect
physique; they are tall as date palms, blond
and ruddy. They wear neither coat nor man-
tle, but each man carries a cape which cov-
ers one half of his body, leaving one hand
free. Their swords are Frankish in pattern,
broad, flat, and fluted.”

CCORDING to the much disputed 11th-
and IZth-century Primary Chromicle,
warring Slavic tribes invited three Vi-
king princes to rule over them and bring
order. Oncame the legendary Rurik, histwo
younger brothers, and Rus warriors. What-
ever the truth of the matter, the Rurik dy-
nastv seems to have begun in Novegorod in
the 860s, and only ended in the 16th century
with the son of Tsar Ivan the Terrible,
Christianity's civilizing influence arrived
late in the tenth century. In time an onion-
domed church stood an every street. “0Oh,

the churches,” said Nadia, the peppery In-
tourist guide assigned o us. “Many were
destroved by the Nazis; who held Novgo-
rod for two and a half vears. There are 47
now. Uinly one is an active church, the rest
are state monuments—museams. About
213,000 people live here. A million and a
half visitors come every vear from all over
the Soviet Union, and 50,000 foreigners.”

She ushered us into the medieval Church
of Dur Savior of the Transfipuration, “0Of
course,” she said, “this was not heated
in the winter, none of them were. But"—
an arch smile—"if vou believed in God,
it was warm.”

She pointed to a sorrowiul Christ looking
down from a central dome. From on high,
wherever we stood, He seemed to be watch-
ingz us, “His eves!” Nadia exclaimed. “When
they were restoring the mural, they could
work only ten minutes at a time—His eves
were so fierce.”

It happened to be Sunday. We drove to
the working church. Nadia, a nonbeliever,
entered with us and left abruptly a minute
later. Smoke from flickering tapers suffused
an aura of sadness. Worn old women wear-
ing babushkas crowded the narthex and
nave; a scattering of elderly men and voung
people stood among them. Somewhere a
babyv cried. Voices rose and {ell, chanting,
as the priest offered Communion. Crossing
themselves, the somber communicants
turned and slowly departed, arms folded
over chests.

Outside; | asked the guide why she had
not staved. Nadia shrugged: “"Who can un-
derstand what they do in there?"

Below Novgorod, Viking trade routes
broke off southeastward to the Volga and
Caspian; south to the Dmeper, Black Sea,
and Constantinople; westward to the Baltic,
Jim and [ followed the southern way, calling
at several river towns that had known the
Rius and finding little trace of them.

But we found no lack of hardworking
peaple, and alwavs, undernesath, we heard

A Russian Williamsburg, the early Viking stronghold of Novgorod draws
hordes of tourists to its open-air museum of historic woisden buildings. The
independent city-state flourished during the 12th and 13th centuries but
gradually succumbed to the rising power of Moscow, Ivan the Terrible, whose
son was the last of the Rus dynasty, virtually wiped the city off the muap in

1570 when he massacred many thousands.

Viking Trail East
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Sifting every ounce for artifucts hos
produced a deep pit gt Novgorod, where
28 levels of log-paved streets (upper

right, with unother street at left) dote
back to the earty tenth cerntury, when the
fortress city was.a Viking stronghoid. A
wealth of evidence attests to a significint
Viking presence in Russig. According [0 o
story gquestionied by scholiars, the Slavic

[FIDEE |'-_r' thIs FEEIOT WeTe 50 L0 Wil M

internal strife that in 860 they petitioned

the Vikings for strong [eaders—a call

answered by Ririk and his two brothers

the anxious murmur of a land tormented by
the fear of nuclear holocaust

Near the small city of Starayva Russa, past
which Viking traders once coursed, collec-
tive furmers and fishermen spoke of their
lives and problems, and of what they tersei
cilled “the echo of war.” Un the same day
two werks earlier, plaving separatelv, two
hovs, 11 and 13, had unearthed World War
[1 artillerv shells that exploded and took
Lt Iivies

AL Velikive Lukl, honored as o “wWarrior
cityv, our hosts invited us to place flowers
beside an eternal flame where more than
6,000 World War 11 dead lie. “The entire
city was destroved by the Nazis, said the
man next to me. “The population was
{0,000 in 1941, But only 1,100 were lefi
when Yelikive Luki was liberated in
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January of 1943, We shall never forgel

Stark evidence of the Vikings, and the
Slavs and Balts with whom thevy mtermin-
£ near »molensk., at Lnez-
mieper. Here spread the
fortified settlement with

rled. awalted
dovo on the

Memams of a

N
. |
-
i

around 2,000 erave mounds, Bunals were of

two kinds, as at Birka and other market
towns, Excavation of 500 mound=s by Pro-
fessor Daniel Avdusin of Moscow Univer-
sity, an emnent Soviet  archaeologist
chowerd most to be ¢remation burials, the
rest inhumation

“We're 1in the tenth century,” Profes-
sor Avdusin told me. YThe settement
15 at its peak. Ramparts of earth pro
tect 1t '
supplies delivered, goods purchased
sans and craftsmen work in shops

Arii-

black

Viking Frail East

smith, jewel maker, carverof bone combs.”

The archasologist conducted me through
Gnezdova's vast field of death. At one exca-
vated cremation, I picked up 8 curious sliver
of bleached wood, "“Yyvel,” said my guide.
“MNot wood, That's human bone,

We halted in a pine forest beside Bunal
Mound No. 13. Belore excavation it had
heen about 15 meters wide, one and a hall
meters high, with a flat top. Such a top usu-
allv marks a chieftain's tomb, rich in goods.
Soit proved to be. This cremation was a boat
Erave Ir -.--rl'.:Liru--‘. '.'l.'4'.'llHl‘|'-. .1'|.-.‘.-I-|li-._ CONTS.,
iron rivels (perhaps from the boat), beads of
crvstal and amber, and semiprecious stones.

Bunal Mound No. 13 disclosed proof ol
“LThe
Wrror was purned with 8 woman, ™ said
the archaeologst, 1 think she was probahly

something else. It was a double grave




a siave gl

minds us verv much of what t

What we have tound here re
ne Arab [bn
Fadlan wrots
lbn Padlan at-
tenided the ship burnal of a Rus chieftain
“They gather his wealth
Lhree parts—one part for bz Bmily, one
part to provide clothes for him, and a third

|I.-" I'nr -'.'|.':|'.'-."l'.' |- --l'|||I|'= I::-:l'_ l.:'il'i-.:- jE! |I.l II

in 922, alone the Volga

and divide 11 into

they drink on the day that the slave woman
15 killed and burned with her master. =

& mrl slave volunteered to be burned
master, Ibn Fadlan relates. His
ship was hauled onto land and wood placed

beneath. A tent was ratsed on deck and a

with he

SN

procaded mattress set on 1. The nchl
clothed corpse was seated on the mattress
Beside him the Rus laid out food, nahidh,
and weapons. Thev “bhrought in a doe,
which thev cut in two and put in the ship.’
They also sliced up two horses with a sword
and pul them into the ship. Two cows re-

CETV e

the same fate

Onthedavof the burnal, the writer contin-
ues, Lhe slave vl saxd, Lo, 1 see mv lord
and master . . . he calls to me. Let me go Lo
him." Aboard the ship waited the old wom
L called the Anpel of Death, who would kill
her, The grl drank from a cup of nabidh
and sang a long song. She grew fearful and

L&
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hesitant. At once the old woman grasped her
head and led her into the tent

Inside the tent the g@rl died beside her
master by stabbingand strangling. Then the
<hip was fired. YSoon it was burning bright-
lv—first the boat, then the tent and the man
and the maiden and evervthing in the boat.”

RONICALLY, THE MAN who eventu-
ally ended such savagery m the East,
Prince Viadimir of Rievan Kus, himself
had been anidol worshiper and a libertineg
of Solomon's stature, If the Primary Chron-
icle 15 to be believed, Viadimir had 500
concubines—"'He was insatiable in vice.”

Viking Trail East

Latter-day Viking, a yvouth rakes to the
waater in Minsk, the home of several
Olvmpic-class rowers for the US.5. R By
par or sail, Viking vessels ruled northem
witerwayvs for some three centuries.

Perhaps to further ties with Byzantium,
Viadimir chose the Orthodox Church to
minister the Christian faith to his people.®
His reign saw adopton of Slavonic for the
liturgyn place of (sreek, a step that helped
preserve: his independence from Byzanti-
um. Onaday in 988 his subjects walked into
the Dnieper and submitted to mass bap-
tism—it was that or risk his certain displea-
siire  (painting, pages 284-5). Today's
Kievans know the road thev took. It is
Rreshchatic, Christening Street, the main
thoroughiare

And Kiev, where the far-reaching steppe
begins, has become the Soviet Union's third
largestcity, capital of the bountiul Ukraimne.
It is a stately city of hills and undulating ave-
nues arched with poplars and chestnuts, In
summer, from the bluff upon which the old-
gst section rests, one watches swift hvdro-
foils and leisurely passenger ships cleave the
broad, slate-biue Dinieper. Sunseekers clut-
tera beach on the far bank. Over all thas soar
church domes resplendent in gold leaf, Here
rose the important monastéery and cultural
centér called Pechervskala Lavra, now a
state muspum (page 312)

And beneath this splendor lies a fearful
nether world of labvrnnthine catacombs.
“There 15 a legend,” said museum girector
Yuri Kibalnik, “that the Varangans hid
cargoes and foodstuffs in the caves. For
hundreds of vears monks lived here in un-
derground cells. People were attracted by
the perie sound of the monks singing beneath
their feet. Most of the caves are man-maile.
We are still finding new pazsages "

Diown the centuries a cult of holy relics de-
veloped as religious hermits lived out their
lives in the chill labyrinths. Bunching my
way cautiously through small, dank tun-
nels, 1 wondered how many eremites had
contributed their bones to this charnel
house, Thousands, judging {rom the evi-
dence on all sides

Toee "Byeantine Empire, Bome of the East,” In
Mede Severy, inthe December 1985 GROGRAFPHI
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The remains of some, beheved by the
faithful to have supernatural powers, have
been placed in sepulchers for veneration. A
plaque identifies Nestor, putative compiler
of the Primary Chronicle. He rests in digni-
ty. Wrapped in a white shroud, face cov-
ered, his mummy occupies a& wooden
sepulcher with a top of glass.

RINCE VLADIMIR'S SON, Yaroslav

the Wise, guided Kievan Rus to its high-

est peak in the 1ith century. Commerce

flourished with Byvzantium, learning
and literature advanced under his patron-
age. He built on his ancestral ties to the
West, taking to wife a Swedish princess,
Ingigerd. One of his daughters, Elizabeth,
married Harald Hardraada, who became
Kingof Norway. Hisdaughter Anna became
Queen of France, and daughter Anastasia,
COueen of Hungary, Rovil marnages also
were arranged for four of his sons.

Of Yaroslav's works, one wonder abides.
The Cathedral of St. Sophia, gold domes
blazing on the heights of the city, still sum-
mons & sense of the glory that was Kievan
Rus. Today it is a state museum, and tour-
ists flock to its pageantry from across the
U.S.5.R. and abroad. Yaroslav built the
churchin the 1 1th century and lies thereina
marhble sarcophagus. “We knotw it is Yaro-
slav," said a guide. “He walked with alimp.
When the tomb was opened many vears ago,
his remains disclosed a malformed leg."

I stood long before a faded mural depict-
ing Yaroslav's great-grandmother Princess
Olga, the first of the Rus royalty to be bap-
tized, on a visit to Constantinople in 957
Just as her courageous act had filled Yaro-
slav with pride, so her regal person captivat-
el me. But there was something else about
her, something sublime, That qualty
caunsed Nestor to rhapsodize: “Olga was the
precursor of the Christian land, even as the
day-spring precedes the sun and as the dawn
precedes the day. For she shone like the
moon by night, and she was radiant among

the infidels like a pearl in the mire, . . ."

With the workaday Rus of Olga's time,
the infidels, life revolved around the =ea-
sons. In November they left Kiev to speénd
the winter collecting tribute from Slav
tribes. Returning in April when the ice had
melted, they fitted out their tree-trunk
boats. In June, after spring floods had reced-
ed, the Rus moved down the Dnieper. Dan-
gerous rapids and the threat of ambush from
hostile tribes faced them. With luck, a six-
week voyage would bring them to the Black
Sea. Across itiay opulent Constantinople—
lo them, Miklagard, the Big City—uwith it=s
marble palaces and exotic marts.

On a rainy morning in late July I boarded
a hydrofol of the smallest class, a Rocketa,
in Kiev. Several days and hvdrofoils later, a
weary velteranof one of Europe's longest riv-
ers, [ docked in Odessa on the Black Sea. To
the Vikings their old highway would seem as
strange as the planing, pounding craft that
carry today's commuters at speeds up (o 70
kilometers an hour (45 miles an hour),

NGINEERS have conguered the mighty
Dineper with six dams and locks. Huge
reservoirs—people call them seas—
have backed up, wider in places than the

eve can encompass. Where savage nomads
once lurked, fishermen occupy the shores

Small boats bob in the chop, lines payved out.
On every island vacationers loll in the sun,
tenting it. Passengers captive for hours in
crowded hydrofoils look on them with envy,

Almost ten million Russians, Belorus-
sians, and Ukrainians live on the Dnieper's
banks. None respects the river more than
Capt. Ivan Kornienko, of Cherkassy, whose
ship in summer delivers passengers, food,
oil, and fuel to passing traffic. In winter the
ship becomes an icebreaker.

“MNo," he told me, Ythis is not the river of
long ago, because of the dams. [ have been
on the Dnieper more than 20 years, and my
father before me. It has been a good mend.
But it is very treacherous. Where 1 made

Blessed and cursed by its position on the upper Dnieper, the ancient city of
Smolensk has survived centuries of bloodletting, as Russians fought Lithuanions
and Poles for the portage stronghold developed by the Vikings in the ninth century.
Maore recently the city was destroyved by Napoleon and again by the Nazis, Today
millions depenid om the river for transport, electricity, and water,

Viking Trail East
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Decorative and functional, (ems recove

Bronse ornaments

the hoord




Mother of Rus cities,
Kiev eraces the blui
[Dnigper nearly 600 mile
rarth of [ts mouth on the
Block Sea (right). In
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gvelopment on the east
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=andbanks shift w

:|-||--.
L MAKA
waves ke the ocean: A river ship must ds
cCide Lne MEnL Course, or 1L CRAn ore :.'-::|I‘I-.'--'.

From the balcony of their pleasant sixth-
--llull' ."“._-I 1 |

LPDEaIN KROTMIENKG, %a, and his

wife and 12-vear-old daughter surveyed the

Linicper s Wi CP, NErE ibout 153 kilometer:
He turned to me, choosing his words

thoughtiully. "You are th

TS LOMreifFner ol

LTEL L 1n

m seeing an American, Welcome

You ask me about the river, It has [Bigve
vided well for us. 1 relax off duty by doing
nothing, or 1 watch television, read. § help
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Prowd of their herolc role 1 the "Orredt OR THE VIKINGS, the Dnieper posed
Patrintic War" that cost thetr countr leadlier perils than anvthing today's
amie 20 million lives, World War I tamed river may offer. Byzantine kEm

peror Constantine Po ':lf'l"- roEFeEnitusE; in a
manugal written about 950, elogquently de-
bed fearful cataracts the Hus had to ne-
roliate. He listed =even by nami LIne
vipnette: Y AL the fourth great rapid, whicl

in Rus is called Aifor [Ever fherce]

vervone brings their ship to land and thos:
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who are to stand watch disembark. These \mbushers and calaracts claimed manva
viking on Lthe Kiev-Constantinople trade
enegs who lie constantly in ambush. The route. The lucky ones paused at St. Greg-
rest tike their belongngs out of the dugouts orv's Island to offer thanks, sacrificing
and lead the slaves, fettered in chains, birds, bread, and meat. Today the industr

across the land for six miles, until they are  al city of Zaporozh've (“the town beyvond the

sentinels are necessary because of the Petch-

past the rapids, After that they transport ramds”) overlooks the 1sland, and a greaf
their vessels, sometimes by hauling them, dam just above it straddles the Dnieper

sometimes by carrying them an their shoul Backed-up waters have deeply submerged

ders, past the rapids.” Lhe gigantic rocks., A museum of history
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Profane memorial to Viking vatnglory
i riric graffito scars a balustrade in
Istanbul’s Hagma Sophia. Only the name
Halvdan® remuains legthle—a
Varangian Guardsmoan perhiaps or one of
the hozt of Vilking guesters, whose

exploits left an indelible mark on matory

when 1 stopped by
Finally the Rus came to the river mouth
the only

5.5, R

wits rising on the islan
There, on the island of Berezany
rune stone ever found in the 1
discovered in 1905, 1 tracked it down to a
dusty storeroom in Odeszsa's archaeological

museum. It is simply a8 memonal rased by a

b

Gaotlander named Granl to the memaory ol
Karl

Few ordinary mortals

his comrade

will make a mark
that lingers & thousand vears, Fven more ¢x-
traordinan

¥
UrVIVES while

Crrani’s modest tribute to karl
nothing remaims of
Lhe VikKing presens -'||.II::-|I|::---|'.|| MELrO[
h=s they knew ds NMikiagard

Byzantium perizshed 300 years ago

L. hristian
O
[stanbul in
LT[R Al I|||Z..I|:'I-.:.‘il|'...'|r Fesr O
ed call of the muezzin Allah's su-
premacy. Where Europe meets Asia at L
Bosporus, the Turks' main city thrusts with
irections.

Secking the Viking past in Istanbul, I saw
a chstressing modern counterpart at every
hand. Soldiers armed with AK-47 assault
rifles =stood guard &l banks
hotels—any place where lerronsts mighi
stize money Lo finance their operations. “We

are glad the soldiers are there,”

-!_|||'II|II::I|I. was rechristened
193100

Broclalm

ineredible human vitality in all «

.
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declares an
American friend. long a resident. “The ter-

g ghing

Pa ke -'-'l|r]l-:'1.|.“
Ot of the Dnieper's mouth and over the
Black Sea the Rus sailed several times to at
tack and savage Maklagiard. Never did they
conguer. Treates were worked out. "We of
the Rus natton, Karl, Ingjald, Farulf, Ver-
mund, Hrollaf, Gunnar, Harald, Karni,
leif, Hroarr, Angantyvr, Throand,
Leithulf, Fast, and Steinvith, are sent by
Olez. Greal Prince of the Rus for the
maintenance and proclamation of the long-
standing amity which joins Greeks and
s Morthmen all, (deg too, whose
name derives from the Scandinavian Helgn
The agreements

vt Rus traders

FEMETOUS LErms cCONCermng customs duties,
food and supphes, dwelling
areg—even bath facilities. A regulation pro-
vided for recruting Kus warfiors into the

VISAS _1|||||-._

wervice of Byvzantium. To shoulder the ax in

the Varangian Guard was a coveted honor

HEREIS LITTLE mmIstanbul to remind

this

VO ||1. :'-.'i I'|.Ii|.I|||_'I'l|' |_I1I._|_I ] [._1_|_'|_'||, 11
the luppadrome, only a colomn and obe-
isks remain. Cits

around, slump in disarray; the relict ague

duct grnips the heart. And-—vyes—the great
est of all testimonials to the power and pety
of Miklagard endures: the vaulting basilica
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of Hagmsa >ophia, a museum now. To pause  sign of a Northman from the glory days. A

umong its marble splendors, o contemplat: few runes cut in the marhle railing, wor
Lhe mighty dome intermediary with heave ind embossed with pigeon droppings, have
is bath a sadness and an affirmation. The  been deciphered. They spell “Halvdai
rich circumstance has vanished; the mind name of vViking-age currency
struggles to conjure the pomp of a hundred Uhe Viking ape: in me, a mere 250 or
varangian Guardsmen troopmg with thes vears, in place, the known world and b
ixes behind o neswly o LW CIMmperel Hul and. The fief of those adventure vho
the majesty of Hama Sophia can still stirthe  took the eastern road extended [rom Scandi
AL |'!|| | [Tl _|l|-|- EVRL T, 1] NDHVIA (O WHd JEY NTVers 1o 1nNe U AaspDian ani
Lhe sixth century he completed the church Black Seas to Constantinopl
| have surpassed thee, O Solomon!™ ['he passage of such as these t
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At an abandoned dump near Swartz CreeR, By ALLEN A. BORAIKO
Michigan, a technician scoops up an oily
sludge containing PCBs, toxic organic Photographs by

chemicals, | housands of such sites
clogged with deadly waste present the
nation with a monumental cleanup task.



ETTTE AND TRIM al 66, with whit verna lives outside Swoartz Creek, at a
eniing hair wisping from a bun and a countrv crossroads 60 miles northwest of
hraoch at the lacy throat of her high Letroit, For weeks last summer 50 trucks a
collar blouse, Verna Courtemanche day rumbled by her house [ermving contami
sugpests & tintvpe schoolmarm. she nated soll from a nearby field to a landfill

.

has, in fact, taught mathematics 1n Michs Uhio. To purge the neld of toxic metal

ran schools. Parallel lines never met in ber el motor o, drug and dyve byv-products
classroom, but in the geometry of her life and other industnal waste, backhoes and
1I.|_':'| il !'|.:- "I'|".I'I;-_l'-|' ||.."|I'.-III'-|'. L ||| 1EEF, |liI|§li Eers ||.'.' r ! l-l-'il'. | II|I| A | I|'l'ii
ardous waste: Under way at her doorstep 1s 20,000 tons of earth. That's merely a firs
the cleanup of one af the nation’s mést  cul, however, at the pollutyon left by Verna's

Lthreatening chemical dump lormer neghbor Charles Berlin
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Innocent victims of noxious fumes from
In 1972 Berhin ancd a partner opened a

the Swartz Creek dump, citizens [hvng
haznridous waste incinerator. (dften it was

near its incinerator and foul {[agoons saw
overloaded, smothering the countryside in thetr home values plummet and believe
acrid smoke so dark and deénse that hremen that their health (s threatened
on the horizon would take it for blaring Verna Courtemanche, fifth from left
houses and race over. The corrosive murk led a decade-long fight to get a federal
turned convertible car tops into Literal rag- and state cleanup under way. The owner
L " . gl .|+- s ] R 1 PR --_lI 1 :-_-I
tops. reddened children’s faces with rash B N ALY, NIV i u.|r|':I -
T ' W afz 1 e action, abandoned the site and
swielled eves shut, Verna and friends harried
pire iy : . leclared bankruptc)
state afficials by telephone, rally, and letter
for four vears belore Berlin's smudge pot
was permanently closed

Hazardowus Waste
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Priority hazardous waste sites per state

3-8

National hit list
for waste cleanup

ESIGNED TO IDENTIFY the most
raridons sites in the nation, the

National Priorities List of the Environmenial
Protection Agency (EPA) continues to grow
as states scramble to locate dangerous sifes
within their borders. At stake are billions of
dollars in federal cleanup funds

By October of last year the EFA had
desigrnated or proposed for the list 786 woste
sites fabowe). The agency estimuites that
the list may eventually contain a total of
2,500 sites

Of 264 million metric tons of waste
regulated in 1981, most came from the
chemical and petroleum industries (right,
middle). About two-thirds of the total wos
treated by various methods (right, bottom)
ro reduce its volume or render it less toxic
The remainder was stored or disposed of
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Waste sounces
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In 1980 Berhn declared bankruptcy. Dur-
Ing the next three vears, investigators un-
earthed behind his incinerator five storage
tanks and the first of 33,000 drums. They
were bursting with waste that Herlin had
been forbidden to burn, yet still allowed to
haul—irom chemical plants, auto factories,
stee] mills, refineries, ratlroads

Find followed find. In the grim stew of a
holding pond, one million gallons of oily
muck were laced with polvchlorinated bi-
phenyvis-—PUBs. Until their United States
production ended n the late 1970s, PCBs
lent durability to hyvdraulic fluid, to coolant
for electric transformers, and to plastics
wide use that now makes PCBs a universal
as well as persistent waste, one that accumu-
lates in fish and causes amimal cancers

In another pond, it was believed that
drums of hvdrochloric acid and barrels of
cyvanide lurked like mines, needing only a
bBlow for their chemicals to leak, mix, and
form a cloud of lethal gas. When the pond
was safely dredged i May 19583, Verna and
thie other 165 evacuees cheered. Today they
find they were given a reprieve only to serve
an indetéerminate sentence

“We're prisoners,” verna told me. “We
can't sell our homes, we're afraid to drink
from our wells, and out-of-town fnends shy
from visits. My sister-in-law won't take gifts
of my raspberry jam any more, "

ICHIGAN and the U. 5 Environ-
mental Protection Agency (ILFA)
nave so far spent six million dollars at
swartz Creelk, and some of the 200

firms whose waste was dumped there have
pledged 14 million dollars more. Many tons
af tminted s01l remain, |leaching contomm
nants to local aquifers with every rain. 1o
map groundwater pollution will take sever-
ul vears; eliminating it—if needed and if pos-
siblg— could take decades.

“At times,"” savs Verni, “I've almost tell
that addressing the problem of hazardous
waste just makes it worse, You scream and
holler, government acts, and easy answers
elude vou. But your only choice to solve the
problem is Lo give it more dttention, more el-
fort. We're learning to do that, but | wonder
if we're learning fast enough.”

It is no small irony that Charles Berlin
began storing up trouble in Swartz Creek al

Hagzardous Yaste

the height of national campaigns to curb én-
vironmental pollution. In the early 1970s
visibly smogey skies and cloudy streams got
headlines, not hazardous waste. Out of
sight, 1t was still largely out of mind

Then, in 1975 at Love Canal in Niagara
Falls, New York, rain popped leaking
drums out of the ground on a black tide of
long-buried chemicals, Hazardous waste
has been front-page news ever since,

IMlegally buried drums exhumed by
cleanup crews ar swarts Creek yielded
a witches brew of eanide, pesticides,
acids, and PCBs

Though the cleanup is not vet
complete, 120,000 tons of waste and
contonuinated soil from the site haye
been reburied elsewhere. Investigators
continue to monitor contaminated
aquifers that may take decades to purify
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It has driven hundreds of families from
Love Canal and made a ghost town of Times
Beach, Missouri, permanently evacuated
in 1983, Dusty dirt roads there had been
sprayed a decade earlier with oil contami-
nated by dioxin, a highly poisonous waste
product of some industrial chemical reac-
tions. EPA had its own exodius in 1983,
when administrator Anne Burford and oth-
er top officials resigned. They left amid
public outcry about feeble regulation of
hazardous waste and pinchpenny delay in
using & five-year, 1.6-billion-dollar “Super-
fund.” The fund was set up by Congress in
1980 to bankrall the cleanup of old wasie
dumps and spill sites posing grave danger Lo
waler supplies or human health.

At the root of all this trouble is waste that
EPA classifies as toxic, ignitable, corrosive,
or dangerously reactive. Such waste 1s an
environmental tar baby no modern society
can shake off. It clings to us as paint sludge
from appliance factones, as dregs of chrome
and nickel from metal-plating shops, as
spent raw materials for varnish, carpets,
and detergents @t chemical plants, We're
dogged by solvents that have dry-cleaned
our clothes and degreased microchips for
computers. Meércury in an exhausted watch
batterv is hazardous waste. S50 is the butane
residue ina disposable cigarette lighter and
the lyve in an “empty" can of oven cleaner

O one knows the true sum of our toxic
throwaways, but the 264 million metric tons
regulated by EPA in 1981 would fill the New
Orleans Superdome almost 1,500 times
aver. snce 1950 we've disposed of possibly
six hillion tons in or on the land, steadily in-
creasing our potential exposiure to chemicals
that can cause cancer, birth defects, miscar-
riages, nervous disorders, blood disedses,
and damage to liver, Kidneys, or genes.

ARTLY BY LUCK and partly because
we now sweep less hazardous waste un-
der the rug than a decade ago, we've =0
far escaped a major health disaster, Yet

in critical areas the effort to control danger-
otis waste stands at a stalemate, and we risk
making a bad situation worse.

To be sure, we've made some progress. In
1976 Congress passed the Resource Conser-
vation and Recovery Act. RUBA directed
EFPA to regulate hazardous wastes for the

Haozardouy Wasie

first time, requiring them to be tracked and
handled from creation to disposal at licensed
and inspected facilities that have plans and
money for safe closure and yvears of monitor-
ing. As RCRA has raised disposal costs,
many companies have altered their opera-
tions to reduce waste or to reuse it for energy
and raw matetials

Congress intends RCRA to prevent an-
other Love (anal, the catastrophe thal
prompted creation of the Superfund. The

WILLIAE PREETT

Even ordinary garbage can by
horardous, including paint thinners,
pesticides, bleaches, and PCBs tnold TV
sets arriving at BKK Landfill (facing
page) near Los Angeles. Millions of
homeowners and small businesses send
trash daily to municipal lamdfills, most
of which lock sofeguards to prevent
leakage; some have contaminated local
drinking wiiler

{0 curb proundwater pollution,
Florida sponsors statewide collections of
rousehold wastes, A woman tn Migmi
(above) turns {n toxic trash
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CDIAGRAM shows mprovemenis
in treafmant-and disposal of foxid
wasles At stane is the purity of
oundwater. Wwastes have long
g;mr sforad or disposed of in
pniined impoundmants (1) and
disposed of in landfils {2). Aided
by pracipitation, NOWEVEer,
wasies can myorale ino
roundwater and walis (3).
urface runolf contaminates fand

fund paid to muck out the PCB-laden
lzgoons at Swartz Creek and to clear similar
immediate threats at about 400 other dumps
by early this vear. Soon to be renewed, it
may expand to more than ten bilhon dol-
litrs, Meanwhile environmental groups and
chemical companies have formed a nonprof-
it corporation—Clean Sites Inc,—to aid the
cleanup of at least 20 dump sites by the mid-
dle of 1985.

As heartening as these improvements are,
there’s less to them than meets the eve. Vast
amounts of hazardous waste still gounregu-
lated. For example, EPA exempts five mil-
lion tons of industrial wastes discharged as
domestic sewage, including most of the
metal-finishing industry's toxic metal dregs
These pass through city wastewater Lreat-
ment plants and concentrate in the sewage
sludge we spread on soil and sink at sea.

The land remains the chief catchall for
hazardous waste. But enforcement of
RCEA rules and monitoring for groundwa-
ter pollution are spotty at most hazardous
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and crops (4} and with
lainted groundwater can poliule
walerways (5). Befier washe
managameant includaes
incineration (6), infecton
betwesn rock layers (T), and
landfills with liners (8) lo stop
leakdage. Injection wals can

enr.’ﬂrrl.?Er groundwaler,
and EPA expects all landfilis

i feak eveniually. Monitonng
walls (9) are requirad af both
lypas of digposal sifes

waste disposal sites—pits, ponds, deep
wells, and landfills—many of which overlay
or penetrate agquifers, natural underground
reservoirs that supply much of our drinking
water. Thousands of these sites hold old de-
posits of toxic liquids, vet they operate with-
out liners and drains to stop and collect
leakage—required at new disposal sites
accepting less dangerous waste,

Landfills, even poorly monitored ones
with suspected leaks, receive most of the
waste exhumed at Superfund sites. Chemi-
cal treatment can detoxily it and incinera-
tion can destroy it, but reburial costs less, at
least in the short run. EPA lists 786 Super-
fund sites nationwide, has fully cleaned 12,
and expects eventually to purge 1,500 to
2,500 at a cost of as much as 23 billion dol-
lars. FEven this estimate may prove low,
however, if old ghosts rise from new graves,

Finally, it doesn't help that PCBs, PCP,
TCE, and the other specters that haunt
waste dumps can't be seen but seem inescap-
able. With refined detection methods wecan

National Geographic, March 1985



Lancing the earth nearly a mile deep, a
well (rFight) near Corpus Christl, Texas,
imjects actds, caustics, and boxic yooeents
hetween [ayers af rock in an ancient
epabed. Chemical Waste Management,

the world’s larpest harardotis wiste

disposal firm, operates the weill, one of
the many that handle 60 percent of the

toxic waste disposed of in the L. S
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now find mmvisible traces of waste slmost
anvwhere we lock in water, soil, and air
But even experts don't alwayvs know if or
how seriously these subtle threats endanger
our health. Fearing the worst, we've grown
as grim about harzardous waste as people
meénaced by plague, and in the bitterest iro-
ny of all, modern waste treatment plants
that ¢could spare us future harm and worry
are no more welcome in our communities
than dumps. NIMBY—"Not In My Back-
yvard”—has become our watchword.

IREDN IN SUCH A MESS, vou take
comiort where vou can find it

“We're doing a lot better than a few
decades ago,” sayvs Robert Forney,
executive vice president of E. L. du Pont de
MNemours & Lo, the leading U. 5. producer
of synthetic chemicals. "If we clean up our
past mistakes and adhere riporously to re-
improvements In managing toxic
waste, we'll catch the probiem in time. "

Chemical companies create two-thirds of

cent

Mazardots Wasie

our regutated hazardous waste, almost 180
million tonsin 1981, The industry detoxifies
the bulk of its harmiul by-products, and as
the richest and best-policed waste makers,
firms like Du Pont pav out much of the esti-
mated five hllion doflars spent annually in
the U. 5. on hazardous waste control

Al Du Pont's mammoth Chambers Works
beside Lthe Délaware River in New Jersey, 1
clambered the catwalks of a2 wastews
treatment plant that scrubs 40 million tons
ol toxic manufacturing residues a vyear
Ninety-nming percent is water, drafts of the
Delaware mizxed with railcars of lime and
carban to form an acid-neutralizing slurry
Dirty whitecaps rode this churning cocoa
into settling tanks where pollutants sank
ike silt. Rendered chemically inert, they
were later dredged and pressed into gray
cakes as big as cartwheels and sent to a com-
pany landfill, the irreducible minimum of
waste from the Works

1 here would be more if Du Pont did not
also maimntain colossal vats of waste-eating

L




Same 30,000 drums of chemical
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bacteria, cleansing water on its way back to
the Delaware. Linger downwind, and your

Too contaminated for humans, Times
nose swoons from overwork.

Beach, Missourt, was bought by the EPA

Often it makes sense to feed waste to a fire in 1983 for 33 million dollars. Homes
instead of running it through the wash, and were purchosed, this one (helow) for
two million tons a vear go into mdustnial £25 800, and arrangements were made to
incinerators. At a Dow Cheémical Company relocate 2,200 residents. Meanwhile,
plant near Baton Rouge, Loulsiana, [ found access to the towm "'_ﬂﬁ—””"’ is—strictiy
A cavernous rolating furnace whose heihsh '- "'i“'_'"'-'-‘_‘{“-f"'ﬂ'”’ Fhe culprit was
heat reduces toxic organic waste—steel 2.3,7.8-TCDD, one of o class of

chemicals called dioxms. Tean vears
drums and all—to steam and to ash that can X

be salely buned
(Mher incinerators at Dow's Louisiana

eariier dioxin-contarminated ot had beet
sprayed on the town's roads o control
dust. Sotl tests revealed thoat the town

Division burn toxic waste to generate steam had dicoein levels s high as 1,100 times
heat and cut fuel bills, Economy measures in excess of that considered acceptable
are nothing new in big industry, but they Now the EPA considers woys [0 sanifize
have special appeal considering Superfund the town, theluding moving its tainted
provisions that hold corporations liable for sl or paving i over.

the negligence of hired waste haulers and
disposal firms. The less waste to be gotten
rid of outside the company fence, the better

Called on twice in two years to share
cleanup costs, at Swartz Creek and at anoth-
¢r mismanaged disposal site, General Mo-
tors has begun storing automaking supplies
in reusable bulk containers, ieaving fewer
55-gallon drums to dispose of, with residues
af such poisons as engine coolants. Allied
Corporation réacts a caustic siudge wilh
other hazardous waste to synthesize a raw
material for gases in air conditioners and re-
frigerators. And 3M, Minnesota Mining and
Manufacturing Company, sells its ammons:-
um sulfate to fertilizer makers, who convert
this corrosive by-product of videotape man-
ufacture into plant food.
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UCH INGENUITY shows that indus-
iry can reduce hazardous waste and
handle it safely when enticed by a sav-
ings ora profit and goaded by potential

penalties. Yet most often the carrot 15 too
small and the stick too little

For example, although incineration re-
duces the volume and dangers of hazardous
waste, industry cremates less than one per-
cent of its toxic castoffs. Most companies
view incineration as an aption only for those
with money to burn—it costs 350 to 5800 per
ton of waste, three times more than to bury
it. Not surprisingly, industry goes first to the
disproportionately cheap lanafili

Califormia has banned burial of wastes
with hich levels of cvanides, PCBs, toxic
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metals, or strong acids and has hiked landfill
fees to encourage chemical treatment, incin-
eration, and recycling. But well-intentioned
legislators forgot that regulations can't be
made in a vacuum. Last vear shipments of
PCBs from California to Idaho’s sole haz-
ardous waste landfill trpled to 90,000 tons.

That might have been avoided if landfills
everywhere had to charge according to the
full cost of coping with their hazards. We
might be betteroff, too, if government put as
much stress on reducing and reusing waste
as on regulating it. In 1981 U, §, industry
recycled barely 4 percent of its toxic by-
products, partly through waste exchanges,
organizations that transfer one firm's waste
to another firm as raw material. Despite the
potential of waste trading, since 1979 EPA
has spent almost no money and assigned
only one man part-time to promote it.

Much more serious; EPA's budget for
drafting and enforcing waste control regula-
tions is one-fourth less today than in 1981.
Recent increases have not restored deép cuts
made early in the Reagan Administration,
which argued that any slack could be taken
up by the states, since they may administer
RCRA with federal authorization and mon-
ev. But EPA has begrudged both.

Sue Moreland, executive director of the
Association of State and Territorial Solid
Waste Management Officials, told me:
SRORA authorization has been a sham, and
the environment has suffered because of
it. This year 50 states must share 47 million
dollars in federal aid for waste control.
Meanwhile personnel are diverted [rom in-
spectionand enforcement to paperwork, be-
cause to win authonzation, state regulations
must be rewritten to conform with federal
standards, even if they make no sense.”
West Virginia told EPA it had oo need to
control waste transport by trolley car—
objection overruled. Landiocked Vermont
has had to regulate ocean-disposal barges.

“Less than adecade ago we had #o nation-
il program to manage Loxic waste," I was re-
minded by John Skinner, director of EPA's
Office of Solid Waste, He nonetheless con-
ceded that “on average, 60 percent of major
dispasal facilities don't obey all the new laws
and regulations. And both we and the states
have been siow to inspect and curb viola-
tors. We're starting to crack down, but for
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years government at any level wasn't mowv-
ing fast enough to prevent trouble.”

Even today viclations at legitimate dis-
posal sites usually draw only a warning let-
ter, and illegal dumpers stand every chance
of escaping EPA's thin net of 35 criminal
investigators. The most hkely dumpers are
small and mid-size companies harder put
than big industry to afford increasingly
expensive pallution controls.

In Los Angeles, where he suspects that B0
percent of all toxic waste is improperly dis-
posed, city attorney Barry Groveman leads
the Toxic Waste Strike Force—an environ-
mental SWAT team drafted from state and
county health departments and city police,
fire, and sanitation forces. Offenders
nabbed by the strike force risk jail, fines,
and the shame of having to repent their
dumping in full-page newspaper ads.

“We're tryving to redeem an honor system
that incites people to be dishonorable,”
Groveman told me. Nights can find him and
hisraiders in sewer manholes, placing pollu-
tion detectors downstream of a suspect firm.
By day they may helicopter up the concrete
banks of the Los Angeles River, alert for
stains betraving illicit discharges. This sur-
veillance led one day to a pipeline that one
company built to dump caustic wastes in a
sewer presumed to be outside the strike
force’s jurisdiction. City aftorneys con-
vinced a judge it wasn't, and the judge con-
vinced the puilty firm's vice president—
with a $75.000 fine and four months in jail.

WERNOTHER DODGE is to spray loxic

waste on ordinary trash n conspiracy
with bribed garbagemen,” says Dr.
Alan Block, a University of Delaware
criminologist and research director of the
New York State Select Committee on
Crime. "Compact the trash, send it to a cily
landfll, and who'll know?"

Dr. Block has found organized cnme “at
every level of the toxic waste disposal indus-
trv—in hauling, landfilling, incineration,
and recycling—all over the country. This
stems from the maoby's domination of garbage
dispasal in the Northeast, and from the ap-
palling futility of environmental regulations
and their poor enforcement. COrganized
crime is besting disorganized government. ™

For thizs he partly faults lax monitoring of

National Greographic, March 1983



“Chur goal is to send poliuters to
atl,” savs Barry Grroveman, d
for Los Angeles. In
two years as chief of the city's
Toxic Waste Strike Force,
Crrovemnan has put 11 chief
executive officers of L.A. firma
oenind bars

He holds a pipe that a steel-
DroCessing company
dump toxic metals, coustics,
and acids down
sewers. roveman and his 51-
member environmentol SWAT
recom monitored the discharees
to verify the pollutants, then
raided the poliuters,

The company’s vice president
|
i

city aitorney

used o
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Grroveman for assistance i

ohserving the low

waste shipments, EPA requires these Lo be
tracked by manifests filed with state au-
thorities and listing the origin, nature, and
destination of transportéed waste. “Few
states check out discrepancies in manifestis,”
Pr. Block told me, "so they're wackely doc
tored. And often it's easier to get a2 permit to
haul waste than a license to cut hair.™

Worse, Dr. Block savs hundreds of legiti-
mate hazardous waste disposal companies
must buy permission to opeérate alongside
competitors allied with or controlled
organized crimanals. Pavoils go to mo tnh*ﬁ
through a national network of loan sharks.
Paszed on to customers G5 A cost uJ doing
business, this tnbute to criminals 1= a hidden
tax on lawful waste disposal

Indizcriminate burning of toxic waste in
residential and commercial boilers nets the
mob still more monev., Some liguid wastes
can be mixed with heating otl and safely
burned 1n the boilers of hospitals, schools,
and apartment and office buildings. Unreg-
ulated by EPA, thiz blending annually sup-
plies consumers some
low-cost, recyveled fuel. But sham recyclers
have been watering down immense amounts
of 1t with the waste of companies attracted
by cheap, no-guestions-asked disposal

Harardous Wosie

19 million tons of
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At Congress'sinsistence, EPA might curb
this mbuse in
State set limits on how much waste may be
mixed with heating oll and restricted recy
cled fuel to mgh-temperature burners. Dr
Block believes, however, that 40 percent of
the heating oil sold in the New York City
are continues to be laced with toxins thit
only an industrnal mcnerator can adequate-
ly combust—and that ordinary boilers are
spewing into the sky

Chrough another loophole in the law, four
million tons & vear of hazardous wastes shp
into munic i_|'|-i.',i. sanitary landfills from which
they steadily leak. EPA now allows “small
auantity generdators —you, me, the local &x
terminator or dryv cleasner—to discard hke g
banana peel all but t eadly waste,
as much as one metric ton a month. And our

|1986. Last vear New York

trash includes an amazing array of toxic
stutf: mnsect sprays, antiireeze, chlornne

bleach, nail polish. Unly a handful of the na-
-:'n:ih':]'_'-' landfills are built to
capture and drain away these poizons before
rian flushes them down through the sail.
sSimnce federal money for mspechions ended
1 1982, only a few states regularly check to
se¢ if such leachate 15 percolating into
groundwater, More than one city landfillisa

tion's 15,000

i
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Superfund site, and Congress has recently
ordered EPA to narrow its one-ton-a-month
exemption to 220 pounds. Some states are
stricter, and some hold collection drives
Last summer, during Amnesty Davs, the
people of one Miami suburb alone turned in
12 tons of hazardous waste that would oth
rrwise have gone out with the garbape.

AD WE BEEN =0 CAREFUL all
along, we might not be s0 worned to
day ghout groundwater pollution. The
vast majority of us have sdle drink-
ing walér, but our supphes are not so0 well
distributed that we can afford to add haz.
ardous waste to them, already burdened
with highway de-icing salts, farm sprays

and fertilizers, and seepage from gasoline
and septic tanks

Many large cities—Tucson, Memphis,
and Miami among them—rely entirely on
proundwater. 30 do most rural Amencans,
'1.'11!_'1. Lap & resource more 31|E ntiful than all
the waterin the Greal Lakes, and man-made
pollution corrupts only one percent of 1l

“Unfortunately.” says David Maller, a
leading hvdrogeologist, “that tiny mtisoften
fouled just where a lot of people need 1"
Toxic waste contaminates the groundwater
supply drawn on by three mullion people on
Long Island, New York, including Miller.
In New Jersev, Atlantic Citv shifted its well
fields to escape chemicals seeping from
Price’s Pit, aSuperfund landiill o mile away




Latest word in landfills, o crater
near Emalie, Alabama (below),

carwed trito a layer of nearly

impermeable chalk 7O feel thick,

promises safe containment of
harardous wastas for 10,000 veurs,
according to Chemical Waste
Management. The pot, the 18th to be
dug on a 2, 400-ccre tract, will
eventually hold hundreds of
thousands of forns of woaste

A trucke filled

with Liguid waste
fraom the abandoned Chem-Dvneg
durmp tn Hamilton, Ohio, s spraved
WILN Mot waler to remove surface
contaminants (left) before

proceeding to an incinerator in

T i, P | d -
El Dorado. Arkansas.
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i polluted at the majority
of Superfund sites, especially where toxic
liquids were pooled 1n pits and ponds to
evaporate. Martan Miay of EPA's
Office of Groundwater Protection, told me
that thousands of the more than 181,00
impoundments still in use hold
WHSLE 2nd Were lesiened to leak

“Thev wi

eround as ::L|||r:~I-'rZZIL-'":!h it, " she said
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the Stringfellow Acid Fits, This 5 il

site still holds most of the 34 million gallons
of solvents, acids, toxic metols, and DD
sent there between 19256 and 1972, Untl
capped with clay in 1931, ponds overtlowed
tamnts  the
Y NOTINES

Ars spent bor nadt 1t

during winter storms, Wasti
EroUndWaIErSserving nearl

spite ten m Hion doll
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will be traumatic for millions of Americans.
It's one thing to hear about a dump across
town and quite another to be warned not to
drink the water from vour own tap. The cri-
ziz s almost inevitable because even if we
had full compliance with EPA regulations,
they don't protect our water or our health.”

Hazardous waste does seem certain to
infiltrate drinking water for years to come.
EPA plans to har new landhlis and lagoons
above vital aquifers, to ban burial of some
solvents, and to require liners al many old
impoundments, bul leaks need not be
stopped or even located

BOUT 60 percent of all toxic waste legal-
Iy disposed of in the U_5. Is pumped
down injection wells, to be 1mprisoned
between lavers of impermeable rock
Near Corpus Christi Bay, amid the punc-
ture marks of Texas oil drillers, 1 visited
a well that each month swallows as much
as six and a half miilion gallons of causti
hguors from relinérnes
The well belonged to Chemical Waste
Management, the world's largest waste dis
posal company. Under high pressure, treat-
erl waste shot down a steel pipe clad In
concrete—down past the brine of the intrud
ing Gulf of Mexico; down through layers of
dense ciay; down, Iinally, to the sand of an
ancient sea nearly 2 mile beneath my feet,
And shale under it all, a subterranean
breakwater marking the bottom line
[ asked the well supervisorwhere Lhe side
lines were, “You can't be sure where or how
far and fast injected waste will spread out,”

Telltale cloud from the incinerator shap
Vulecanus 11 in the North Sea (right)

15 mostly steom and hydrochloric acid,
neutralized when it contacts the seq
Though apparently safe, incineration of
hazardous waste ot sea s nob permtied
int U9, 5. waters,

Most tndustrial waste penerated In
Bavaria, West Crermany, 18 shipped Lo
tncinerafors al Ebenhausen. Here @
crane operator (left, above) mixes guid
and solid wastes and feeds them o an
| BOOFF inferno. Guppies (left) must
suntive for 24 hours in the plant's treated
wastewater before it is relensed into the

Poar River, a rributary of the Danube

Varional Geographic, March 19835






he said, “It pught hit something ke a depas- walting to snultie 1o the arriving waste liKe
it of clay and flow around it like an amoeba, eager pigs. They tamped drums with chalk
taking th | of least resistance. ™ Ar] II'.'.':j"i' | cement dust into w aler black

If waste hils cracks and crevices in fra sludge to sohidify it and neutralize acids

rock. it can flow to groundwater. To A diesel pig snorting smoky satisfaction
|

_ 1ate drain.
Texns and Louisiana petroleum fields. For Ringed with monitoring wells and capped
halt a mile aroun
tion at Corpus Christl, oid gas and ol wells be the safest of the nation's 199 active tox

AV e sealed top to hottom., so that waste landfills. EPA assumes all wall leak

| |

imit such mishaps, most waste wells have nudged broken barrels from a >uperfuni

been drilled in the well-mapped geology of dumpin Indiana up next to a leac

the Chem Waste perforan- by clay when full, the Emelle trenches may

errant waste has no pipeline to drinkable and forbids burial of high-hazard hquids
ater. Monitoring wells stand watch Yet it will permit a landfill with a plastic lin-
Last vear, from Chem Waste wells in  er as thin as a raincoat 1o opén in a swamp

", o

Ll
acid and other wastes seeped into porous lows William Hedeman, the EPA official in
sandstone, Well-casing ¢racks and corro charge of Superfund cleanups. A good many
sion were at fault; for this and other viola invaolve old landfills, and EPA tries to. re-
tinns Ohio fined Chem Waste 510,000,000 coup its costs by seltlement or sult when 1t
In Emelle, Alabama, Chem Wasteé runsa  can find those lable. This replemshed the

" =1 I 3 By e | " - " - 3 L- .
A00-acre landfill, thecountny's biggest. Its  buperiund DY 4 MEere seven mi

(thio, 45 milhon galions of SLEE- T ki e *Eveny landfill POSEs a TUuture threat,’

hon dollar

trenches resemble open-pit mines cut into before it was exhausted early last year
00 feet of pray chalk. ( hem Waste h PE: “That hardly enables us to keep & nger In

thev'll hald waste secure far 10,000 venrs the dike,” says Hedeman, "Some sites may

At trench number 20 1 watched trucks cost hundreds of millions each to remedy.’

switchback into the earth, their gears grindg Congress is about to renew and expand

ing out & dinner call to roaring bulldozers Lhe Superfund and may lay out a cleanu]




timetable,

dumps, only 12 have been fully purged. Bul
deadlines may not help much.

"'When Congress wrote Superfund into
iaw in 1980," deman told me, “it
ordered EPA always to choose the most cost
effective cleanup remedy. Nobody wants
toxic waste in their backvard, but the law is
skewed toward leaving some there. YWe may
haul away droums and dirt and leave ground
water contaminated because it's cheaper to
pipe in water than to clean the aguifer. And
it's hard to move fast when vou don’t know
which remedies will work ™

T TIMES BEACH, the Mizsouri town
emptied by dioxin, the immediate rem-
edy has been to buy the town and re
locate 2,200 people, at a cost of 33
mitlion dollars, The town isone of more than
40 sites m Missouri under investgation by
EPA, whichis testing methods to detoxafv or
incinerate dioxin-contaminated soil. Bul
getting rid of dioxin could prove easier than
learming whether we really need to.
Vanishingly small doses of dioxin cause

Salid ally in the
gxperimental vitrifcation process
developed by Battelle Pacific Northwest
Laboratories of Richland, Woshington
fuses contominated soil mto obsidian-
like giass (left), mors
marble or granite, Electrodes placed in

Wiar orn waste, an

: duroble than
the soil carry current to convert the sail
ity ¢f JOOOF molten mass: As the soil
conls, it solidifies. Thus continminated
sotls could be rendered harmliss in ploce,
instead of being carted off

Recveling means busingss for the (il
and Sobvent Process Company of Azusa,
Califorriia, where d column of recycled
thinner, cleaned by distillation,
bubbles pure and clear (right).

fo o [crrad il

| reary -
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Erpwvironmental and techrical director
Ken O Morroe holds o glass ovlinder of
wsed thinner in his laft hand. "We recyele
about six million gallons of solvenls a
RIS consarves
resources and helps aileviate the

vear,” says O Morrow, ™

dizposal problem.”

Hazardous Wasle

unhappy that although EPA has
removed imminent hazards at hundreds of

miscarriages, birth defects, iverdamage,
||-_'i-LI1|- in laboratory animals; to guinea [.'iﬂ:
it's 2000 times as lethal as stovchnine. But
mammals vary in sensitivity to chemicals,
and dioxin's only undisputed, but not mnewv-
itable, effect in humans is a skin rash, some-
nmes severe and lasting, Even workers
heavily exposed inindustrial acoidents seem
not to have sufiered worse. N SC1EM-
tists found any abnormal rates of illness
amaong former residents of Times Beach

Still, amimal indicate dangers,
and the long-term health effects of dioxin re-
main unknown, That's true of practically all
toxic wastes: A health survey hardly ever
estabhishes whether they slowly and zsubtly
POISOT LS

"“That demands proof of cause and effect
that science cannot now provide,  says Dr
Roger Cortesl, head of EPA's CQifice of
Health Research. "Usually people’s expo-
sure o chemicals 1s uncertain,
peaple can be studied to reveal minub

Lesis

ot l.'EltJIJL::.’l

heplth effects, and detectable imjuries may
have other causes or take years 1o appear. "

This makes it difficult to measdre risks
Most of us don't even try: We conclude that



injury from hazardous waste 15 alwavs as
probable as it 15 possible—that if the worsi

can happen, it will. 1 asked Dr. Donald
Barnes, EPA's chief adviser on dioxin, how
regulators determine degrees of rnsk,

"When we assess the seriousness of a po-
tential threat to health, " hesaid, "we always
lack full information. So we cautiously
make worst-case assumptions, such as that
dioxin causes cancerin humans aseasily as it
does in rats. To that assumption we add oth-
ers—Iior instance, a conservative estimate of
the dioxin exposures that might put vou ai
risk of developing cancer. A prudent regula-
tor acts on these assumptions as if they were
relistic in every situation. That confuses
people into taking them as documented fact,
but things are not always as calamitous as
they seem. ™

EPA is checking hundreds of possibly
contamingted factones and dumps tor
dioxin and surveving its level in theenviron-
ment. Municipal incinerators emit dioxin—
ns may home fireplaces—and residues may
remain in forests, fields, and lawns from
dioxin-tainted herbicides, common until
EPA largely halted theiruse in 1979,

The dioxin molecule 15 exquisitely diffi-
cult to identify, But in Midland, Michipan,
where Dow Chemical has been testing soil,
fish, and river waler for dioxin from compa-
ny discharge pipes and incinerators, chem-
1sts using ultrasensitive instruments can
detect it at parts-per-quadnihion levels.

LY

Plowed under, oily wustes from
petroleum refining at Chevron's
El Segundo, California, factlity
(right) are attacked by
Wydrocarbon-hungry bacterid
naturally occurring in the soul
Ihe bugs convert the
hydrocarbons tnto harmless
carbon dioxide and water,
Scientists Stephen Boyd and
Dxariel Shelton at Michigan
siate Tniversity examiine an
enlaregement (Teft) of an
arigernic bacterium that has
the polentiad for removing
chlorine atoms fromt vartous
wiaste materials, thus making
them less toxie and more
vilnerahie to bacterial attack

That's like zeroing in on one drop in 12 bil
lion gallons of water

1L PA suspects that dioxin causes some hu-
man cancers and savs Dow 5 the main
dioxin source in Midland, a legacy of past
production of the herbicide 2,4.5-T. Dow
sugpests that dioxin is natorally wide-
spreai, and while it can persist in humans, it
does sa al harmless levels, That thesis es-
caped trial by jury early in 1984, when Dow
and six other companies settled out of court
with thousands of veterans whoclaim injury
bv the 2,4.5-T in Agent Orange, a defoliant
that was sprayved on Vietnamese jungles

Dir. Vernon Houk, director of the Center
for Environmental Health at the National
Centers for Disease Control in Atlanta,
Crgorgia, told me that we can reasonably as-
wnciate disease with more recent toxic én-
countlers—assuming significant exposure.
But what is “significant /" We rarely know

“Our skill in detectimg toxic chemicals ex
ceeds our abihity to medically interpret what
we find,"” says Dr. Houk. “Risk assessment
al most dump sites is somewhat less precise
than a five-vear weather forecast.”

ERT Heinemann canvasses Europe for

customers for the Vulcanus Il, a sea-

going mcineérator ship out of Rotter-

dam in the MNetherlandzs, He sees from

the inside how Europeéans manage—and
mismanage—their harardous waste.

“I'd do more business if England stopped

ivational Creographic, March 9835
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Deadly beauty of
hﬂZ$ﬂDUB wgﬂtaa

LARIZED LIGHT reveals the

erystalline structures of toxic
materials with unusual clarity.

DDT (above), the wonder
pesticide of World War I1, was
eventually banned in the U. §.
when scientists found that it had
moved up the food chain, even into
mothers’ milk. Lethal to laboratory

animals, 2.3,7,8-TCDD, or dioxin
(right, top), ia the most toxic
synthetic organic chemical known
to man, although it has yet to claim
a human victim. The herbicide
2,4,5-T (right, center) is one of the
ingredients in Agent Orange, the
controversial defoliant of the
Vietnam War. Phenol (right), a toxic
organic compound, serves as a
building block for chemical products
including resins, dyes, disinfectants,
and lubricating oils.






dumping in old mines and in the North Sea,”
Heinemann told me. “Italy? A basket case!
Sweden agitates piously against ocean incin-
eration, but lets its industry give us waste
anyway—Keeps it out of Swedish landfills.”

Flving over the North Sea a few days lat-
e¢r, 1 peered into the huge incinerator stacks
of the Vulcanuws I, glowing orange with
burning waste. Gray wisps of steam carried
away dilute hydrochloric acid, which fell to
the sea and turned to salt. By neutralizing its
exhaust with seawater instead of expensive
stack scrubbers, the ship can dispose of
waste at half the cost of incinerating it on
land. For vears EPA has considered allow-
ing Vulcanus 11 and a sister ship to mciner-
ate waste in the Gulf of Mexico, but Grulf
coast residents who fear toxic slicks and
dead fish have kept the idea in dry dock.

In Bavaria and in two other West (zerman
states, collecting stations funnel most toxic
waste to regional incinerators and landfills
funded by industry and government. East
Germany, however, serves as Europe's
dumping ground to earn hard currency.
Crirde pits there take foreign wasté at such
low rates that West Germany has limited

3416

Brain, liver, heart, . . . Just chout
every organ from o laborafory rat s
represented in a series of Hssue
sections mounted on slides (right) ot
Dow Chemical's Toxicology Research
Laboratory in Midland, Michigan.
Histologist Debra Wackerle arranges
them for examination by a veterinary
pathologist.

Earlier, loboratory animals had
heen given graduated doses of a new
compound. By taking tissue sections
of various orpans and examining the
slides, the company can identify
which organs have been affected,
helping to gauge the level of exposure
consldered sofe.

I'na metabolism testat Dow (left)
resecrch biologist Mark Dryzgo
collects urine from a rat to find out
how much of a-néw compotod 15
absorbed by the rat and how fast it is
gliminated. From such tests Dow can
determine how much of the
compound might accurmulate over
rime in the tissues of an anirmaal,

border crossing points for waste ship-
ments—Ilest *toxic tourism” grow.

HE DYNAMICS of disposal in Germa-

ny impressed me most at a salt mine on

the East-West frontier. Since 1972 Kal

und Salz AG has bricked up waste in
caverns left by miners, salting it away in for-
mations stable for 250 million years and pre-
sumed immutahle for eons more.

“Each year we ming, we gamn 30 more
vears of disposal space,” said engineer Nor-
bert Deisenroth, showing me maps. Dated
and multicolored, they cataloged 400,000
tons of waste in drums. "Purple . . . August
i4, 1978... Kepone pesticide... V-
ginia.” West Germans must cope with old
dumps and half-forgotten war rubble con-
taining live bombs and chemical weapons,
but they've avoided calamity comparable to
the dumping that in the 1970s extensively
polluted Virginia's James River with toxic
residues of Kepone production.

The Japanese, otherwise fastidious, have
suffered cruelly from careless disposal of
hazardous waste. In the 1950s at Minamsata
Bay in southern Japan, waste mercury from

MNational Geographic, Marci 1985



a chemical plant contaminated fish, eveniu-
ally intlicting disfiguring paralysis or slow
death on thousands of people, including
children in the womb. Minamata disease hit
central Japan in 1965, and harbor dredging
gt the site of the first disaster threatens to
send mercury up the food chain once again.

In Haginoshima, a farm wvillage on Ja-
pan’s west coast, elderly Mivo homatsu gra-
ciously bowed to meet me despite the agony
of bone-splintering cadmium poisoning.
Japanese have named Miyo's affliction after
the cry it wrings from its victims: “Jiag,
itai. . . . It hurts, it hurts, . . ."

“lrai-ital disease 1s chronic, explained
Dir. Nobora Hagino, whoin 1961 inked it to
rice from paddies polluted by toxic waste
from a mine upriver of his ancestral village.
“It mainly affects aged women, after repeat-
ed pregnancies., Calcium drawn from a
woman's bones by her growing child is re-
placed by cadmium, and in time bones can
50 soften that they snap at a speeze.” Miyo
wis hrought to Dir. Hagino in a sling, with
28 major fractures

The cadmivm dumping ended 1 1971,
when villagers won a lawsuit. More than a

Hazardows Waste

hundred have died, but Mivo and other sur-
vivors draw benefits under a unique Japa-
nes¢ law that aids nearly 85,000 people
mjured by air pollution or hazardous waste
Proposals to give similar help to Ameri-
cans come up often in Congress but never
survive debate. For people like Verna Cour-
temanche of Swartz Creek, the only hope of
redress for nnxiety, economic loss, and bodi-
ly harm is to chance & long and costly court
battle against a polluter, “That's woefully
inadequate,” says Congressman James Flo-
riy, who helped wrile the Resource Conser-
valion and Recovery Act and the Superfund
law. *We're not spending billions to clean up
dumps because they're evesores—they
threaten public health. Ignoring the injury
they cause people is illogical and unjust.”
But government relief makes even less
sense to Michael Horowitz, general counsel
of the U, 5. Office of Management and Bud-
get, “If you want to understand the explo-
sive implications of such schemes,” he says,
“look at black-lung compensation for coal
miners. When it began in 1969, nobody
thought it would cost more than 300 million
dollars. Now it costs the Treasury almost

347
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Dank lagoon of yet another abandened disposal site, near Bridgeport, New fersey

contoins tons of Kludee and nearly three miltion pallons of oil contaminated

two hillion dollars vearly. Imagine multiply-
ing asmall cohortofminers bythe number of
peaple potentially exposed to toxic waste
If two childréen near a dump dévelop leu-
kemia, and health statistics suggest that
eventually 12 children will sicken, do vou
compensate just the two, or 12, or every
child for miles around because vou can't pre-
dict exactly which ones will get the disease #"

NE HALLMARK of our recent exper:
ence wit
Industry 1= Loo
state-af-the-art lapoons and landfills
Administration thought &

v hazardous waste 1s naivete
rusting of supposed
T he

Feaoan

350

nation that had voted for less government
would tolerate less protection of the environ-
ment. Congress overrates the power of law
L huu_':-r;-:_' cconomic forces, social inertia, and
seientific unknowns, TV and newspapers
supbly acatalvst for cleanup with the drama
of people trapped by dumps,; but seldom ask
whether the engine of relorm can go any-
where other than in cireles if its only fuel 1s
alarm. And we all want a solution overmight
to a crisls decades in the making,

But long neglect is hard to relieve, nol
least beacause we can't alwavs agree on what
to do with hazardous waste. Caught up in
debate that is more often confusing than

. March 1985
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conclusive, lawmakers, scientists, industry,
and the public fall badlv out of step with
ench other and sometimes march off in en-
tirely different directions

The peaple of Warren, Massachuselts,
could reasonably obiect, *"Why here, in our
town?" as thev turned back the attempt of a
developer and a state commission to locate a
waste treatment complex in their communi
tv last vear. And the commission could le-
gitimately ask, "If not here, where™

“Technologically, toxic waste 1= no harder
to control than air or water pollution,” says
William Ruckelshaus, twice administrator
of EPA. "But toxic waste frightens people

Jr'.lrl'u'n.:l.l |"|'|!I| Failh H-';!J'u I

by PUBe, Nearly one-third of the storoge tanhks contain hazardous waste
The EPA-pstimated bill to elean up the site: 50 to 60 muillion dollars

more becausze we're less certaim about the
dangersit poses—risks we likely can't elimi-
nate, only reduce. We may suffer more re
crimination, falsestarts, and environmental
insults a5 we tackle this dilemma, but there's
no - doubt of our solving it.™

Verna Courtemanche hopes so. *I'd like
to think 1'l live long enough to see an end to
problems with hazardous waste,” she told
me. “] want a new water supply, and | want
the government to monitor ‘my’ dump for at
least 50 years and promise that the land will
never be i held for crops or aplaveground for
kidds, That's not ideal, but it's |_|;'l_!-|__|;|.|__'-]:.' Lhe
best we can do. So there it is.” ]
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Susquehanna: Anericas

By PETER MILLER FPhotographs by




Snall-lozon River

WILLIAM 1. DOUTHITT o ravose axoswemc 1o

A quiet neighbor
to farm fumilies
in the “Endless
Mountains” of
Pennsylvania (left),
the Susquehanna
belongs in spirit
to small towns,
COnoQersts,
fishermen, and
kids in inner
tubes. Though the
longest stream

on the U. §. East
Coast, it 15 too
twisting ani
shallow to be

an avenue of
COITUMErce. ."11."-2
familiar to
r'l_"-."H.{IL‘.I'lI.'::- LS Ui
old flannel shirt,
the river flows
through a region
that has seen
hard times and
fought fora

fresh start.
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VA BPALMY SUMMER evening In
Millersburg, Pennsvivama, whe
the shadows have grown long

the streetlizhts are coming on.
stern-wheel ferry with tour cars on il sels oul
LI yvou felt ke i,
vioul could wade across the niver nght behind

it, The Susguehanna is that shallow

arross the Sus |'.L-.'f'|-.1l-.':.l

| |||_' CIVET |_|._: 5 Y] L1 A mMeain route 10T

commeéerce like the Uhio or the Hudson, even

though it's the argest river by volume and

length on the East Coast of the United

states. When Capt. John Smith set out to

explore it 1n 1608, his

. :
houlders anlv a few m

boat was blocked by
. 1les from its mouth on
Chesapeake Bay

Insteadd

riverof small to

the Susgquehanna has become a
wnt and small cities, U1 red-
.-.'l.”:.l

brick hous=es along the railroad tracks

51X palrs ol blue jeans on the

Football weather lures three boyvs to turn a sidewall into




Dreakissts at the Amencan Legion on the
lirst day of small-game season. U cder
mills and pumpkin

LEs
where haircuts are

patches, (O barbershops
four bucks and tonic
051s an extra 50 cents
It's g rover ol second chances, where im-
migrants from Germany, Ireland. Poland,
Russia, Italv, Lithuania,
Bulgana, as well as Laos, Cambodia, Viet

nam have started over again as Americans

Serbia, Slovenia

It's & river of commumties visited by hard
Hmes. When the lumber. coal, steel, and
rallroad industries fell into decline, compa-
ny towns were siranded. Yet people staved
put, and new businesses slowly took rool

Though beautiful in many quiet ways, the

Susguehanna’s not scenic wilderness like

the Snake River or the upper Rio Grande,

nor 151t tapped ftor irmgation like the Colora-

do. A mile wide in places, 1L conceals its s1z2e

a stadium in the river town of Danville, Pennsylvania.




among the low ridges and gentle valleys of
New York, Pennsylvania, and Maryvland.

No, the Susquehanna is a river of Sunday
canoe trips, of fishing from a bridge, of
muskrat trapping along the muddy banks,
of jopging on a city flood dike. As it flows
through towns, it ties them together, lending
a tone to daily life. It's a river that dwells
among people and mirrors their resilience.

HE NORTH BRANCH has its be-
ginning near Cooperstown, New
York, at Otsego Lake, By the time it
flows past the dairy farm of David and
Cathy Johnson 35 milés away, it has grown
from a quiet brook mbto a f[air-size country
siream.

“lI can't talk to you right now," said
Cathy. "I've got a busload of preschoolers
coming in at any minute to see our pump-
kins.” They were piled all around us—
sugar-pie pumpkins, with Indian corn, win-
ter sqquash, green and vellow gourds, pota-
toes, and apples—all grown by the five
Johnson voungsters, They sell their produce
at a roadside stand they call the Covered
Bridge Farm Market. Ddavid Johnson was
in the barn moving corn silage with a small
front-end loader. The pungent, sweet smell
of manure filled the air. David hopped outof
the cab and shook my hand.

“(3h sure, the Susquehanna River Valley
here iz about all dairy [arming,” he said.
“Wy wife and I were both born and raised
in Delaware County, and our parents and
grandparents farmed here tog, The valley is
a natural transportation corridor. My milk
goes straight to New York City by truck ev-
ervother night. Besides, the climate 1s good.
River fog can hold back the frost, and that
gives us a longer growing season for corn
and alfalfa.

“Today I'll put in four hours of milking,
twao hours of feeding, and six hours of field
and crop work,"” he said. "It's a good life if
this is what vou want. If not, it's a hard way
to make a living.,"

A workingman's utopia ook root a few
miles downriver in the present Triple Cities
area of Binghamton, Endicott, and Johnson
City. There's a story that Italian immigrants
landing at Ellis Island in the first part of the
century knew only three words of English:
“Which way E-]#" Theywere headed forthe
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Endicott-Johnson Shoe Companv, which
by 1917 was one of the largest in the nation.

Under the guiding hand of George F.
Johnson it grew into a complex of 27 fac-
tories employving 20,000 workers in three
communities. “Geo. F.," as he was known,
not only paid a reasonable (if modest) wage
but also built thousands of houses for his
employees and sold them at cost. He put in
streets, lights, and water and sewer sys-
tems. He erected churches, created baseball
parks, built schools and hospitals, and even
the Enjoie Health Golf Course at which all
were welcome, He provided ns workers
with free medical care, free legal advice, and
instituted a profit-sharing system. Every
baby born to a company family started life
with a ten-dollar gold piece. At Christmas
every boy or girl under 16 received a new
pair of shoes, These innovations in “welfare
capitalism” helped the company avoid labor
problems at a time when unions were orga-
nizing workers in other cities. Though the
work could be grueling and tedious, com-
plaints remained relatively few from E-]
emplovees, whose ranks often included sev-
eral members of each family.

Al Maturani began working hereat 17, six
vears after leaving Italy., Al works in the
same factory today, sometimes at a machine
of the same vintage, that he did when he
started in 1936 (page 361). His specialty is
toe lasting, or fastening the front leather of a
shoe to the sole, and his fingers move with
confidence as he taps here and adjusts there,

There was friendly rivalry in the early
days between E-] workers and the people at
IBM, which started in Endicott in 1911
as the Computing-Tabulating-Recording
Company. The IEM staff was considered
straitlaced compared to the fun-loving shoe-
makers. “We had a slogan,” said Al. “While

IBM is thinking, E-] is drinking."
A4 Savre, Pennsylvania, as trainmas-

ter Jim Macri and I waited by the
side of the railroad tracks for Con-
rail’s night freight from Elmira. The tracks
hug the river for 86 miles as it cuts through
the " Endless Mountains,” some of the steep-

est hills alongits length, The river is actually
older than these hills, which it eroded as they

were uplifted 100 million vears ago.

LIGHT SNOW was falling on

National Geographic, March 1985



Susquchanna Ricer

RAWING STRENGTH froom 27,670
square miles of New York, Pennsylhania,
and Maryland, the 444-mile-long

Susquehanna provides half the fresh water
to Chesapeake Bay, which fills the river’s
ancient channel to the Atlantic. Polluted by
rawe sewaage 20 years ago, the river now runs
cleaner, though acidic mine runoff still
lecrves parts of the West Branch hifeless,
Toxic wastes dumped illegaily down old
mung shafts may still drom onto the river

e LA TGN AP D TEHIM
AT AR ST B, THRHEE
FATLCRCTION SSCE £ WL LR

The Susguehiunng River
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From ledzes overlooking the river, lro-
qunis scouts could keep watch on key trails
entering their territory from the south. As
the 17th century waned, the militant Iro-
quois hattled the Susquehannocks downriv-
¢r for control of the Dutch and English fur
trade. The river shares its name with this
lost tribe

A locomotive crept from the darkness
about 9:30, rumbling, growling, shaking the
earth like 4 massive beast. Its headlight was
so bright that Leould barely see the rest of the
train gs it crept through the falling snow. 1
prabbed the ladder and swung up into the
warm cab,

“We're pulling 31 cars tonight with three

engines,” said engineer Don Hoey, “That's
8,300 horsepower.” The cah sat as high as
the crossarms on the power-line poles and
rocked from side to side. The night's cargo
was g mixed load of lumber, paper towels,
rock salt, and coal. Nineteen of the train's
cars were emply, to be dropped off at {ac-
tories plong the river.

Asthe train rumbled through the night, 1
thought again of the Indians who once lived
here. Our route south was the same as that
taken north by Gen. John Sullivan in 1779
when he laid waste the Seneca and Cavu-
ga, two nations in the powerful Iroguols
Confederacy. A vear earlier an lroquois
force assisted by Britizsh and Tory soldiers




A square deal for workers was the phtlozophy of shoemaker George F. Johnson

whose factory emplovees in 1921 erected this arch (abowve) at Johnson City,

New Yore, arnd another at Endicot

[n return for hard work gnd lovalby, "Geo, F

ety his workers a shorfer workdoy, free modical care, gnd fow-interest lpans for

had killed about 300 American troops al
Wvoming, near present-day Wilkes-Barre
survivers of that battle were exeouted the
spme night, some, accarding to legend, by
in Indian woman who danced around them

Al the beight of the Revolutionary War
the Iroquois so concerned George Washing-
Lon that he gave Leneral sulbivan and Gen.
tames Clinton at least 3,500 soldiers from
the Continental Army. Hisorders: “the tota
aestruction and devastation of thelr settle
ments and the capture of as many prisoners
of everv age and sex as possible.™

Fireman Tim Jacoeby jolted me back to
the present when he suddendy started blow-
ing the whistle and flashing the headlight
Deer were standing ahead of us on the
tracks, their eves glowing green in the én
rrne s beam. “You have to do that,” he saad,
“or the beam will byvpnotize them, and thes
won 't be able to move.” But it didn't seem to
work. They stood frozen as we barreled
along. At the last minute Jacoby killed the
light. There was a flash of white tail, and |
braced for the impact in the darkness

Butthe impact never came. The train just
wrough the night. And when

kept rumbling t

' |
L ]

the light snapped back on, there was noth-
ing on the tracks but a hght-falling snow

GENTLE COMPANION most of
/ the time, the Suzguehanna went
on a rampage in the city of Wilkes-
Harre in 1972, “A man with a bull
horn was standing on the dike telling peo
what to da,’
living néar the niverbank at the ttme. "My
children and 1 had been filling pillowcases
with sand all moerning as the river kept
nsing, Studdenly the man said, "Evervone
evacuate, the dikes are giving way!' Righ
near the corner of our street, where the river
makes a httle bend, the dike waas folding. It
crumbled and began to seep. We watched
a few moments, then “whoosh," the wateér
camée through, We ran for our hives ™
It was the most extensive flood in modern
Pennsvlivama history. For five davs in June
the remnants of Hurricane Agrnes dumped
as much as 18 inches of rain on the Susqgue-
nanna River bhasin. Wilkes-Barre's dikes
were constructed to withstand
crest, four feet higher than that of the last
major flood, m 1936, Bat the waters reached

'said Roz Smulowitz, who was

ik 4 =T

MSutienal Geographic, March 953
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ttaly, Today he fastens soles fo shoes and boots in
't Hhe samne kind of moachine he started

almoxt 41 feet hefore thes stopped. rising

“The river dug up the entire street,” Mrs
smulowitz said. "It tore six-fool-diameter
SCWer -.'i|ll.".':- 1A llt. Lhée |'.:-'.l| el ||l'||||-'i.“.'_|
them on my daughter's bed on thi

when it was lifted off the foundation

s¢Cona
CUne sicle of our house just collapsed
Untal
vl livié through a disaster of that kind, vou
never think of water as being 50 violent
['he dike BAVE WaY On the aother side of the
rivel I
churned through a cemetery in thi
rorty bFort, disinterrmeg hundreds of cas-
“It was :
Casterline, who was operating a front-end
loader to carry sand to volunteers. “Cotfins
were lifted up by the nver and broken ol
There Dodies all over
ket ended up 1o the window of a service
station enrlit

A hout 80,

at about the same Lime current

KiEts L terrible sight.” zaid Eenest

O Tenices WEeTre Line

blocks away.”
W0 people in Wilkes-Barre and
by the Hood
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Fublic Square with sidewalk canopies to
create the almosphnere: o & ifncy mall.

“There's no quiestion that YWilkes-Barre 1s
vetteroll today thanit was before the flood "™

said Horace Kramet
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m:n of a redevelopment board that worked

for ten vears to repair the flood damage

“BHul there's no way you can truly compen-
RHIE |.||'Il':'.|l" farthetrouma and the losses thal
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suffered, "

r YVHIS AREA suffered a completels

different kKind of loss 1n 1959, when a
bizarre accident put an end to its era
of deep mining for anthracite. “1 was

only nine when it ;'!I.‘l].l;'t'ﬂl"l!. bt | could ney-

er forgetit,” Barrv Stocker said. A coal com-
pany

Pittston and accidentally punched through

the river bottom, which collapsed. Twelve

mners were drowned, and forthree

was mining beneath the river neas
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The logger's saw still roars in forests
along the West Branch, where Bob
Zwald (above) fells trees for a smuall
logging company. In the mid-15th

century, thousands of rafts [ike these
(right bottom) flodted timber downriver
rach SRANE [oass [P WETT collected
by a fencelthe boom (n the river Hedos
Willilomsport, then hatled as the iDgging
cupital of the nation. The Millérsburg
Ferry (rFight top) riins the nation’s st

LA I.I'.."l SEATTI-Whedi Jermies

January 1939 water poured 1nto the mine

“They tried to plug up the hole by pushing
ratlroad cars into the river,” he said. “They
started with tiny gondolas, the kind they
ook into the mines. But that didn't work
S0 they tried regular-size cars, and the hole
sucked them down too. 1 remember seeing a
huge whiripool out there and a 50-ton rail
rozd car tilting end up in the water as it wen
down. They must have dumped in 30 to 35
cars, 1t was scary.

Eventuallv the nver was diverted so the
hole could be filled up with slag, but not
before it drowned two hillion tons of anthra-
cite coal in deep water. 1rue, the hard-coal

Nalional Geographic, March [983



industry bad all but died in this region vears
hefore. But the rniver accident sealed its fate
Coal had been king here since the 19th

century. It spurred the construction of rail
lines and canal systems and the creation
of company towns throughout the hills
Unions were born to hHight the powerful
minecowners, who ignored the workers'
sgualid living conditions and dangerous du
ties. And in the hord times after the Cil
War a secret gang of Insh laborers called the
Molly Mapguires used murder and terror to
intimidate mine bosses and fellow workers
The legacy of the coal era has been bitter
for Centralia, a mining town settled in 184 1

I'he Susguehanna River

and pulled

A fire has been burning out of control for the
past 23 vears in abandoned coal tunnels be-
neath the town (pages 368-9).

Todd Dombaoski fell into one of the mine

shaftsin 1981, The 12-vear-old was crossing

a lot behind his grandmother's house when
he stopped to look at a wisp of smoke in the
grass. “The ground just opened up beneath
me, hesaid, "and | fell m over my head. |
was grabbing onto roots, or anything I could
get, and velling. The earth was moist and
swedty, 1 couldn’t catch a breath.™

Todd's cousin Eric Woligang saw Todd's
orange cap in the hole. He reached down
(Continued on page 370)
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Todd out unharmed. The temperature in-
side the mine shaft was later found to be
350°F; the hole, at least 80 feet deep.

The fire is thought to have started in a
trash dump on the edge of town. It slowly
spread through the boneveomb of tunnels
beneath Centralia and today bums in three
places. The wooils beside the state highway
into town look as if a plane had crashed.
Trees hie twisted and smoldering, and sulfu-
rous steam rises from the embankment.

When I first visited Mary Gasperettl in
late 1983, she was Living with her husband
and two children in a “fire-impact xone."”
Only 225 feet from her backyard under-
ground fres smoldered at 700°F. As we
talked in her living room, a gas detector
chicked and hummed beside the sofa. In-
=talled by state officials, 1t was monitoring
levels of polsonous fumes from beneath the
house, "I worry sometimes that it1sn't work-
ing right,” she said. “I'm <cared that some
morning my family won't wake up."

A year later Mary's {ears were over. Gov-
ernment officials, under a three-vear, 42.
million-dollar program, had purchased her
family’s home, allowing them to move to
Mount Carmel, where the Dombaskis and
other Centralia fammlies had fled.

Not everyone, however, plans Lo leave
“I'm staving,"” said Jim Reuley, "and 0 are
my mother, my sister, and my brothers,”
The Reilleys live in the hamlét of Byvrnes-
ville, adjacent to Centralia, where the mine
[ire is still spreading. “They aren't going
to pay me enough to make a move worth-
while,” he said. "Besides, the fire's going to
pass at least 200 feet below my house. S0 1'm
not really worried."

With roots that go hack generations,
many residents have strong bonds to the
town. Others stayed in Centralia as long as
they did only because they couldn't afford to
start over again. A third were retired. Two-
[ifths earned less than $10,000a vear, many
living on Social Security -and black-hung
benefits. They needed help to get their sec-
ond chance. And they were finally getting it.

HLDER IN SPIRIT than the
susquehanna’s North Branch,
the West Branch begins near Car-
ralltown, Pennsylvania. Springwa-
ters dripping down through the stones of
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an old cailroad tunnel run north into the
creek that becomes the West Branch, Asit
heads toward the main stem of the niver ai
Northumberland 240 miles away, it {lows
through some of thestate's inest wilderness.

This 1s deer-hunting country. And on the
night before buck season opens, the roads
leading into state forestiand north of the
town of Lock Haven are crowded with pick-
up trucks loaded with hunters.

“Take a look at those coat= hanging out-
side that camp,” said lumberman Jim Ma-
guire as we bounced down a dift back road
past a brightly lit cabin. “That's so they'll
smell like outdoors instead of indoors in the
morning. Thoseare sertous hunters, I'd say.
Thev've probably been washing with deer
soap for the past few days, and then tomaor-
row they'll rub doe urine on thetr boots and
clothes to mask their scent even more. ™

Bob Jacobs was serving turkey dinner to
his two sons and four friends when we ar-
rived at the Buckhorn hunting camp. “My
wife doesn't understand this part,” seid Ma-
guire ns he helped himself to more potatoes.
“1 come out here for wholesome exercise,
and I go back home ten pounds heavier,™

It was raining &t dawn, a chilling drizzle
just this side of snow, when Jim pulled on a
bright orange plastic rain suit over hiscover-
alls and slogged off into the woods. “If we
were a real gung ho bunch, we might be try-
ing a drive this morning,” he said. That’s
when three or four hunters whistle and hol-
ler to scare deer toward a waiting rifleman,
“But in a miserable rain like this most guvs
wonld rather just wait under a tree "

We heard a few rifle shots as we moverd
through the rhododendrons and mountain
laurel, and we saw scratches in the dirt
where a buck had marked his territory, But
we found no dee¢r this morning., And when
we gol back to the cabin, it was good to see
“Wimp"” Beach rolling dough with a bour-
bon bottle for a fresh batch of sticky buns.

A rowdy breed of rivermen descéended on
Lock Haven town after 1835, when the
West Branch Canal was completed. People
who lived along the canal considered them
“hoisterous drunkards, brawlers, thieves,
and despoilers of decent women." Their 50-
fool canalboats boasted names like Wiid
Irishman, Mountain Bey, and Faormer's
Danghter, But they also brought prosperity

National Geographic, March 953



to the region by linking it to the river’s main
stem 73 miles away.

Today the spirit of those river rats lives
on in the stern-wheelers of the Millersburg
Ferry, the Foleont and Koaring Bull, two
of the lnst working boats on the Susgue-
hanna. “These babies are homemade. This
is grandfather-day technology,” said Jack
Dillman as we warmed ourselves by a wood
stove in the Roaring Bull's cabin. “This en-
gine came from a 1948 Ford flathead six,” he
sajdd. “It has a 1978 Paragon marine trans-
mission, & drnve shaft from an old Ford
school bus, and a differential from a 1940
Ford truck.”

Jack has operated this ferrv for the past
17 vears. When he was a voung man he
worked an steamboats dredging loose coal
from the river bottom, coal washed down-
stream from the mines. Now Jack, with help
from his wife, Betty, runsthe stern-wheelers
from March to December. The last ferry in
operation on the Susgquehanna, it carries
automobiles and passengers about a mile
across the river between Millersburg and
Perry County.

“The river here 15 a creature of moods,”
Jack said. “In the winter it may be snowing
outside and the islands are white like in a
postcard. Then in the summer there's boat-
ing at dusk when everything's in shadow.
You only have to get out six feet, and vou're
already in vour own little world."

But when the wind blows, watch out. The
ferry skids around like a car on ice because
its bottom is completely flat. "'We stop run-
ning if we see bad weather coming," Jack
said. “Bot we don't alwavs make it. On As-
cension Diay in 1982 1 had to take 11 Menno-
nite bugpies and wagons across the river
from Millersburg. 1 got the first six across
fine, But when | came back and got five
more, a thunderstorm caught me in the mad-
die of the river.

“It was thundering with lightning and
the works, and the wind blew us right up
against the dam,"” Jack told me. The Sus-
quehanna bhere would normally be only a
few inches deep if not for a small dam that
backs up two to three feet of water for the
ferrv to operate. “So there 1 was with three
bugries, two wagons, seven horses, and a
bunch of Mennonite boys waiting for it all
to go away., Fortunately the boys and the

The Susquehanna River

horses all took this in stride. All except {or
one horse, that is. You can still see his teeth

marks on the rail.”

OTHING WAS TOO GOOD for
Pennsylvania’s new capitol in
Harrisburg when it was built at the

turn of the century. The soaring
dome was patterned after 5t. Peter's Basili-
¢a in Rome. The Italian-marhle staircase
was inspired by the Pars Opera House, The
ceilings were gilded and the floors covered in
red tiles inlaid with scenes of Pennsylvania
life. When the magnificent structure was
dedicated in 1906, President Theodore Roo-
sevelt wis on hand to do the honors.

Investigators quickly discovered, howeyv-
er, that the new statehouse was also a monu-
ment to graft. Of 13 million dollars spent on
the project, only 4 million dollars had been
used for construction. The rest had gone into
lavish furnishings, most of which carried in-
fiated price tags. A $40 mahogany table had
heen purchased for $1.472. A $278 filing
cabinet had cost $2,470. Chandeliers loaded
with lead were bought by the pound, Desks
went by the cubic foot.

The major contractor and 13 others were
indicted 1n the scandal, but only 1.5 million
dollars was ever recovered. Still, it's a mag-
nificent building. Together with the 65-acre
Capitol Complex of state office buildings 1t
dominates the skvline just as the state gov-
ernment dominates the city's economy.

“We used to have three industries here:
ratlroads, steel, and government, " said Pete
Wambach, Sr., a seasoned Harrisburg ob-
server. “Now it's mainly state government.
It's our factory. We raise our kids to work in
it. Everything else surrounds it."

“The local economy has turned inside out
over the past 60 vears,” said Paul Beers, as-
sociate editor of the Patviot-News. “We used
to have 15,000 steelworkers and 18,000 rail-
road workers. At one point 400 trains a day
were coming through the city. Now there
are 3,000 steelworkers, 18,000 truckers, and
40,000 government emplovees.”

Politics is the language spoken at Cata-
lano’s, & restaurant on the Susquehanna
frequented by legislators, lobhyists, and
lawyers. “More laws are passed in here than
over the planning table,"” said owner Vince
Catalano, who rose froma circle of friends to

3
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greet me. Photographs of Vince and his fam-
ilv line the walls around the bar. "I try to
make sure the rnght people meet the right
peaple,” he said. I trv to keep up on who's
who and what they're trying to do.’

The golden age of wheeling and dealing,
however, passed away with the decline of
the big party machines. Republican orga-
nizers in Harrishurg were so strong in 1947
that one ward leader turned out 102 percent

The steely eves of assistant coach foe
Yetter (above) help forge champion high

school football players o1 Steelton, a
hard-noged Susguehanna mill town an
the cListirts of Harristurg. In the
aftermath of a victory, cheerleader
Trisha Porthemore (facing page) shares
o et with player [im Mohn as he
gives thanks tn prover

<
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of the registered voters in s area fora local
glection. That same voting district was the
only black neighborhood in Amenca to go
for Barry Goldwater in 1964

Harnsburg has suffered {rom depressing
urban problems in recent vears: a 20 percent
decline in population since 1970 as many
whites moved to the suburbs; a relatively
high crime rate; a shrinking tax base to pay
[ar cily services

*1T'his 18 a town thal heard sO many néga-
tve things said about it that we bhegan to be-
eve them,"” said Mayvor stephen B Reed
“But now we're on the rebound. We're re-
galning our self-confidence. "

Feed wants to see this city of 53,000 take
more advantage of the river as it fights for a
“We own all the waterfront and
nearby islands in the Susquehanna, and
there’s no regson why we couldn't create a
place for shops and restaurants, for the per
forming ars or minor-league baseball or
nerhaps even a theme park,” he said. The
city has also been studying the ides of raising
the water level to permit more sailing, boat-
ing, and waterskiing in the summer, when
the nver normally becomes too shallow

1 see o major back-to-the-city movement
now," said the mayor. “Our worst days are
behind us.™

fresh star

AKING A TURN for the better, the
Bethlehem Steel mill at Steelton was
moderntzed in 1983 to make high-

quality ratlroad rails faster. Complet-
ed in 1867, 1t was the nation's first plant de-
signed specifically for steel and produced the
first steel rails in the U. 5. Today, stretching
almost four miles along the Susquehanna,
the mill still looks much as it did decades
art: #4 place of darkness and bre wherne
strong men wrestle with elemental forces

Smoke billows toward the rafters from
huge furnaces. Molten metal and
hieaves like lnva bparks Hy from giant
hlades that cut red-hot rails. The smell of
hot metal fills the air. *'That man there is six
fOOt six and weighs 330 pounds,” & company
man told me as we passed by one steelwork

er. "And the rest of the guys call him Tiny

About a third of the workers in the plant
live right here in Steelton, 4 small town with

a g reputabion. Sance 1894 1ts high-achool
fontball team has won more fames than all

boiis

National Geographic, March 1983
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but three other hegh schools 1n the nation
Yet wath only 175 boys 1in the upper grades,
it ranks 87th mn size of 97 1n its district

*“1t's the whole steel-mill-town thing, th
hardheadedness," szaid Jim Deibler, the
teamis coach, “"We've got tough kids.
They're used toit. " The players who molded
this tradition came from immigrant families
attracted by the steel mall oo the early 1900s
ey were Insh, Germans, Italians, Slove-

nians, Croatians, Hunearans, Bulzarians

Macedonians, Serbians, and blacks from
the Ssouth. The abundance of ethnic neigh
borhood bars and churches i town today re-

tHiects the FHESEnce O their descendants

“1t seemed like evervbody worked at the

mill when 1 was a kid," said John Beck,
's athletics, "Adt

the school’s director of men
lunchtime the women used to send the chl
dren down with hot meals tor the men. "

When | caught up with the Steel-Hig!
steamrollers, they were playing the final
rame of the season. With eight seconds Jefi
on the clock, they were pettng ready to trv a
fleld goal. If it went through the uprights
they'd win the championship. A parade
'..-i.'||||||] j T III']IE L.’.‘.l'l'"-l:ll.' TAIme Win 0] I-hl-"—
and the team would ride through Steelton on
lire enmines. A lot was nding on that kick

With eight seconds left, the rcenter
:‘-:I.'!.'I:.-'..l'.-! f|'||' :-'.'I:.: TIII.' -'II::'.'."!'."l.'.': i | i.-l.".l l:"i 11
And the young Seel-High Kicker sent it
straight through the upnghts

HENTHE STRENS wentofi

//[ was sipping coffee at the 7-

- Eleven store in Middletown. Thi

sound was heard 1o every community

within ten miles of the Three Mile Island

(TMID nuclear power plant. A voice came on

the radio’s Emergency Broadoasting svstem

sayving il was onty partof a drill, "' Theére 15 n
pmargency. No action should be tnken

Like an awesome crippled mant in the

lie of the Susquehanna, the nuclear

|I:.|.rI! hias nol DpeErate 1 since the accident ol

March 28, 1979. But a drill has been held

I'n no hurry for his hoaorcut, g patron
browses throwgeh a newspaper in

Steglton, hings never change much or
| ™ " | 1 L by fam il 4 i
::I.': rll:-ll: .Illll.LII. l'.r !'.Illl I-. 'II I.I||I| .I_I.l..'_.:- I'l-'.

steel mill and the Susguenanna fiver






Silent giants of the Susguehanna, thi

cooling towers of Three Mile Island

faehowe! ook down on Goldsboro

Pennsylvamia, The nuclear power plant

hits beon guoet since March 28, 1979
when the notion’s worst commercioal
'ILJL';L'.:" LEECLLETTE j I."i"i.' |'I ru".':‘ newer of

[iE (Wi red ey (1f right center, A
laciston by the Nuclear Regulatory
Comrrission i expectod this year on
whether or not o allow the restarting

af the older regctor. Marviand scientists
near the river’s mouth (left) take bottom
samples fo study the effects of
radinactive discharpes into the
Susgquehanna from Three AMile Islond

arnd Peach Bottor nuclear power pliants




every vear since then to test the reactions of
power company staff and local officials to a
similar crizis. T his time state police took po-
sitions along ¢vacuation routes. Red Cross
workers checked supplies of cots and blan-
kets, Agrnicultural scientists stood by to test
rmilk supplies for radioactivity.

What reallv happened here six years agor
First, a pressure relief valve stuck open in
Unit 2, the newer of TMI's two plants. For
two and a half hours 21,000 gallons of radio-
active water gushed into the hasement of the
reactor building; eventually nearly a million
gallons from leaks and other sources accu-
mulated in this building and the one next

door, Second, plant operators, misled by in.
gccurale instrument readings, allowed the
reactor to lose much of its conling blanket of
water. As a result, it semously overhealed in
what could have become—but didn't—a po-
tentially dangerous meltdown of the radio-
active COre,

The core, however, was ruined. A video
camerd lowered into the crippled reactor
in 1982 revealed a five-foot hole in the cen-
ter of the 100 tans of uranium fuel. Mangled
pieces of fuel assemblies littered the bottom
of the hole. Examination of particles from
the debris later revealed that at least some of
the fue] had come within 280°F of melting,

With dexigns on winning, horse breeders Ron and Laura Kohr roise world-class
trotters at Lawemont Farms, an elegant 1,400-acre spread along the Susguehanna
near Wrightswille, Penmnsylwanta. Seven stallion paddocks radiate from the stables,




much closer than anvone had suspected.

GPU Nuclear Corporation estimates it
will cost & billion dollars to complete the
cleanup by 1988, after which it will be decid-
ed whether to decommission Unit 2 or try to
repair it In the meantime, GPU Nuclear
wants (o restart Unit 1, which was not in-
volved in the accident. It costs 168 million
dollars a vear to buy replacement power
while Unit 1 stands idle.

There have been many complications,
however. About 95 million dollars’ worth of
changes had to be made to Unit 1's control
room and emergency systerns as a result of
lessons learned from the accident. Also 45

million dollars’ worth of répairs had to be
made to 31,000 tiny tubes in the steam gen-
erators of Unit 1 when corrosion raised the
possibility of dangerous leaks:

But more important, perhaps, the power
company has not vel regained the confi-
dence of the people who live nearby. A 1982
referendum showed that an overwhelming
majority of voters in three counties did not
want Unit 1 to start up again.

“People are very conservative here, but
they have come to feel that they have too
little control over their lives," said Louise
Bradiord, & part-time waitress from Harris-
burg who works for the antinuclear group

each separated from the others to prevent friction among the heady horses. The
river piasses through Pennsylvania Dutch country here and the orderly, efficient
forms of Amizh and Mennonite families 181
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['M1 Alert. "This 15 not & candy store We' vi catfish, walleve, even rockf) h out ther
rot here. This is danperous stuff.’ When Conowingo was completed in
19258, it was the second largest hvdroelectn

VLECT fafl ITY HUMMED in thi station in the country. Its cathedral-like
,f [ore if wires overhead as wi windows bathed ils onginal seven gener-
stood on the roof of the MOWINgn ators 1n light, creating the v Iy 1mage ol
lectric station in MAryland high technology. Today it's one of 18 power

nine miles northwest of the nver's mouth plants in the Susquehanna basin—{iv

Fhe building vibrated from the turbines b droelectric, ten {ossil fuel, three nuclesr

low. Mark Smiith lit a cigarette as he leaned [he water that churns out from beneath

on the ratling, The forméer turbine operator  Uke station's furbines carmes with it tons of
15 enjoving the November sunshine and  small f1sh for the gulls. Squawking and c

the chance o talk aboul the sSusquehanna rving on-around the dam, thousands of the

here's rood [ishine down there Fi birds fill the air with it
=atd “In the summertime. Hshermen an Hiui the water adso carnes nuinents anr
elbow Lo elbow alone that catwalk, '1here's toxic materials from the Susguehann




27 a0 sguare mues of drainage. And sCien-
tists say these ingredients are kilhng parts of
Chesapeake Bay, into which the river flows.

The Susquehanna provides the Chesa-
peake with half the bay's fresh water
about 19 million gallons a minute-—the larg-
esl discharge of any river on the Atlantic
excepl Canada'’s St Lawrence. Yet it also
provides two-tifths of the nitrogen and one-
fifth of the phosphorus that are “over-
enriching” the bayv's waters

An excess of these nutrients has caused
harmiul blooms of algae that choke out un-
derwater grasses by obscuring sunlight. Dhe-
composing algae on the bay floor consume
oxyvieen needed by hikh, crabs, and other

creaturestosurvive. Nitrogenand phospho-
rus; both used in fertilizers, come mainly
from cropland runoff, although sewage
treatment plants also contribute phospho-
rus. o cut down on such unwanted nutri-
ents, federal officials over the next four
yvears plan to add 40 million dollars to pro-
grams in Pennsylvania, Maryland, Virginia
and the District of Columbia, They want to
givie the bay another chance.

STRANGE thing was happening

down by the river, The swirling

white cloud of gulls helow the dam

was parting as two liarge brown
newcomers glided in among them

“Those are juvenile bald eagles,” said
Robert Schutsky as he looked up from a
small telescope by the riverbank. "1've been
studying them for the power company.,”

Ot on a rock in the middle of the river a
mottled brown juvenile was pulling apart a
fish as I peered through the telescope, 1 was
surprised to realize that two small black
birds standing nearby were actually large
crows dwarlied by the eagle.

“"Muost people think of bald eagles asliving
among the mountains out west. But there
are lots of them in this part of the country
too," Schutsky said. "I saw 11 here las
Wednesday.” The birds nearly disappeared
not 5o long ago because of pesticides, hunt-
ing, and loss of habitat, but the Susquehan-
na holds greal promise again as a nesting
ground for eagles. With its brosd expanse
and long reaches of guiet forests, it has just
the right combination of shelter, food, and
solitude. "We see more of them here today
than we've seen in a decade, A lot of people
who Enow both the birds and the river well
are very optimistic.”

That's the way it is with the Susguehan-
na. It draws yvou back. Through good times
and bad, it carnes the promise of another
day. To the eagles today it offers what it's
Fiven to 20 many others in the past. A new
opportunity, A chance for a fresh start D

Neither fish nor fowl will elude Ted
porodtch, who carries a gun while fishing
in coke a duck wings by. Leave it to the
Susquehanna, river of secomnd chaonees, to
bring otit a fellow's resourcefulness



HE LURE of the outdoors had been
too strong that summer afternoon,
and | puttered around the vard. My
miniature horses, Little Man, the
stallion, and Tina, the mare, stood at

the pasture fence, the picture of de-
iection. Sad eves watched my every move,
Tina uttered a long, shuddering sigh, and

Little Man's head drooped
[ knew this routine by heart—It'sthe same

ploy vour dog uses at your dinner table, the
“poor little neglected me” routine. Despite
all arpuments for a balanced diet of hay
and horse feed, 1 uttered my own sigh and

fetched the Ritz crackers. aware that., to the

Bv R L. BLAKELY horses, L have only two speeds when distrib-
: _ uting treats—too slow and not fast enough
Photographs by THOMAS NEBBIA Little Man stopped abruptly in mid

cracker. His head jerked up, Hefroze. Then
he galloped across the pasture. From a
clump of black locust trees, ahorse and rider
were heading up our driveway.

Little Man uttered a screaming whinny
Challenged by a stallion, the intruder
stopped, snorted, reared, and tore back
down the driveway as it his life depended on
it. Little matter that his challenger weighed
a scant 200 pounds and could have galloped
right under him. The resident ~L4|]'L-t| had
told him to "Git!™ and he was “gittin’," his
rider desperately hanging on to the pommel

Little Man, stopped by the far fence,
stood tossing his head, snorting, pawing the
garth in frusitration. Tina now pushed her
velvety muzzle at me as if to say, “"Well,
that's taken care of. It was stalhons’ work
anyway and not our concern, and may |
have another cracker pleaser™

That's the way it 15 with most munatore
animals, Whether called dwarfs, tovs, ban-
tams, or miniatures, they seem to see them-
selves as full-size. A bantam rooster is as
cocky as any Rhode Island Red; dwarf goats
will butt heads no matter the size of theirop-

Every inch a healthy horse, though only ponents; Netherland Dwarf Rabbits are as
16 inches high, a 24-pound newborn colf feisty as rabhbits get. Even a Chihuahua will
(facing page) finds his [égs on fas tramer s hare a tooth at an intruding Great Dane

arms. Officially, mature miniature horses In turn, full-size animals generally react

citn be no more than 34 inches at the buse

of the mane. A year-old stallion shod in

infont sneakers (above) will probably not

top 40 (nches, but as pets and investments
aich lilliputian horses stand toall

as if the little ones matched them in stature
(Good horse manners prompted that intrud
ers hastv exit from Lattle Man's territory.,
Miniature horses are horses first, minia-
tures second. They come in all horse colors,
and currently in two general vaneties—a

J84






sturdy draft-horse tvpe and a more elegant minis. And that number grows by 8 hund red
Hined type [ntime we ma have all the Or 50 néw registrations each month

major breeds in miniature form. 1f vou were "“You should see horse-show wvisitors
tosee a photograph of a vervgood mini, with  crowding around the minis—like flies com-
naot |||"-T to -'|-.'h --r.-.lr:-. vou would find i1 ing to honey, " registrar Barbara Ashby told
e animal was not full-size.  me. 1 recalled a photo of Barbara seated o
iair with a foal asleep on ber lap. First fas
thetr own and are now rding a4 crest ol Cinated by thetr H'i.-'-'-. Mt ::'-:-:-[']r heCcome
paopulanty.

The Amernican Miniature Horse Associa

ne-

"“-l miniature horses have an appeal all

TI F Blake h is director of the Sedgwick County
Zoo, Wichita, Kansas. Thomas Nebbia's pho-
lion in Burieson, lexas, the largest regls-  yapraphs have appeared frequently in the GEo-

ration organizalion, hsts more than 7,000 GHAFHIC ance 1%aY
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Preclious carpo, four-month-old Little
Flot Stuff (above) flies to g show with

her awdrd-winning breeder, Sister Man
Bernoadetie Muller, g vicaress of the Order
of 8, Clitre tn Corpus Chrstr, Tevas

Fler contemplative monastery Suppaorts

(tsell tn part by ralsing mintatire horses
, .
maat of which &l for about $3 500, Bl

excepitonal Little Hot Shot (right) brought

- ' | | J
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charmed by their fnendly, confident nature

Horses shorter than 14%, hands (38 inches)
at the withers (top of the shoulders) are tech-
nically ponies. The Shetland, around 43
imches tall, is called a pony, not a miniature
Miniatures start nine inches shaorter, and
prices go up as size goes down

“For & mature animal 32 to 34 inches vou
could expect to pav 51,000 and up; 30 1o 32
inches, at least $5,000; 30 inches or less,
probably 510,000 or more,” Jack (serhart,
AMHA’s former president, told me. “In the

East, add perhaps another $1,000." That's
preity expensive just to have something cute
grazing in the backyard., Many mintatures,
however, are bought for breeding, as an
Investment,

“What advice would vou give those start-
ing out " my wife, Jane, and [ asked breed-
ers from Califormia to the Carolinas, Joan
Embery, mini-horse breeder, television per-
sonality, and goodwill ambassador for the
San Diego Loo, spoke for all: First, be well
informed.

U,




“Read everyvthing vou can about horses,
talk to breeders, as many as possible, and
find & good veterinarian. Mim care 15 basi-
cally the same as for any horse,

“Too often people make an emotional
choice, purchasing a voung animal becauze
it's so cute. It's wiser to buy a mature animal
50 you know whal size vou are getting. An
excess inch or two can turn a $4,000 ‘mini’
foal into a $400 adule.”

No taller than a Great Dane, champion
mare Silver Dollar lounges with breeder
Rayford Ely {facing page), who founded
the World-Wide Mintature Horse

Azepcigtion. "But you can't housebreqh
miinis any more than a full-size horse,”
cautions £y, Declared a “City treasure”
of Oakland, California, his minis bring
cheer to nursing homes {above)

BIVINCG through solt green pine forests
northeast from Atlanta, we came to a
white house gt Lavonin, (Georgia, com:
fortable in a shady grove behind its

board fence, a venerable magnolia beside its
screened porch, Inthe adjacent pasture tiny
heads popped up from their grazing, 1 spot-
ted a little buckskin mare—my favorite col-
ar, tan with dark mane and tail. We were at
the home of Bond's mimiature horses.

Moody and Lucv Bond have been breed-
ing minis for 40 years. It started as a hobby,
"t see how small we could breed horses and
sfill mainiain good conformation.”

Not easy. Some miniatures “look like
sausages,” legs short in proportion to their
heads and bodies. ldeally, body length
should about equal height. How do the
Bonds achieve their goal?

“Trial and error—lots of it." said Lucy
Attesting to their success 1s her estimate that
maore than a thousand of the minis in this
country are descended from their stock.
This puts them in a class with the Falabella
family of Argentina, ranchers and longtime
horse breeders whose world-famed minis
have contributed to many bloodlines

When interest in miniature horses bégan
to boom in the early 1970s, mail arnived at
Lavonia from all over the world. Visitorsin-
cluded Malavsian Prince Mahmood Iskan-
dar from the state of Johore. The Bonds,
who had retired from their chicken business
when the price of frvers fell to nine cents a
pound, now also retired from their farm-
supply business. They converted the long,
low chicken house to stable some 100 horses

Putting on his battered planter's hat,
Moody invited us to follow his pickup there.

Inside, the first to greet us was a shiny
black stallion with arched neck and tossing
head, 275 inches tall. Tiny steeds crowded
around, gIVIng us a going over with inguisi-
tive muzzles. Five youngsters raced back
and forth along the barn's center cormndor,
having more fun than a boxful of kittens.

"“What good are they?" snorts Moody
when anyone pops that frequent question.
“What good's a diamond ringr™

The first to greet us al Van 't Huttenest
Miniature Horse Farm in the Great Smoky
Mountzins in North Carolina was a Bouvier
des Flandres, a Flemish farm-dog breed
Bounding effortlessly over & chest-high

MNational Geographic, March 1983






fence, she gave us a perfunctory sniff and,
duty done, departed.

In 1974 Mark Verhaeghe came here from
his native Belgium with 39 of his miniature
horses. His fascination with miniature crea-
tures showed in his farm: scores of miniature
asses, zebu cattle, goats, bantam chickens.
Only the feed bills were full-size.

“With Europe's limited farm space vou
may have enough room to keep a riding
horse,” Mark said. “On that same pasture
vou could breed several minis.™

some of his horses can be traced back
to the herd of two English sisters, both
titled Lady Hope, who began to breed min-
tatures in the 1860s. Small horses seem to
have ocourred occasionally throughout his-
tory, though many stories over the past 300
vears go undocumented. We know that
horses small enough to pull carts in mine
shafts worked in Eurppe's coul mines. The
Ladies Hope gave the tiny equines class,
Alas, the secret of what stock they used died
with them.

Wendy Hall, a trainer from Asheville,
joined us in the Verhaeghe kitchen. 1 asked
how mins compared with others In
traimnability,

“That depends upon how they've been
raised,"” she told me. “1f they're raised as
family pets—and probably most of them
are—they're very responsive and therefore
rather easy to tram.”

The Verhaeghes pastured some 30 brood
mares together with a herd of miniature
sebuo cows. The cows stood and stared at us
in their wide-eyed, vacant, bovine way.
The mares, each heavy with foal, pressed
close, “friendlier than a wet bird dog," as
Jane put it

| FACT, people who've had bad experi-
encez with Shetland poniez often com-
ment that minis seem much sweeter
tempered. | asked Dixie Blasingame,
who has raised both on her Shadow Ouaks
Ranch near Vista, California, why that was
a0, “Some Shetlands are just plain nasty,”
slie admitted. “But they're not born bad.
Thev become that way when they're turned
over to children too young to care for any
pet. That doesn’t often happen with minis—
perhaps because they're so expensive.”
Minis not only like people, they help

SO0

them. Dr. Ronald Martens, a veterinarian
at Texas A & M University, studies infec-
tious diseases such as pneumonia in foals
He uses miniatures far his resegrch because
they're easier to manage and less expensive
to feed than full-size horses.

Sister Mary Bernadette Muller of the Or-
der of St. Clare in Corpus Christi, Texas,
candidly declares that her herd of minis
helps support her monastery. “We had a
cad-looking 20-acre field that needed some-
thing. Miniature horses were just the thing, "
she explained. The order took out a loan,
built a stahle, started with a single stallion
and 15 mares. Now thev're selling as many
AS len minis a year.

She told of one family, each member
having a different reason for wanting a
miniature, The son wished to breed 1t, the
daughter sought a pet, the mother wanted to
use it for driving, and the father was lnoking
for a company mascol for his radio station
“A miniature is evervbody's horze "

Eve-¢atchingin local parndes, the monas-
tery's horses pull carts and sulkies. “Evena
relatively inexperienced person can handle
them," Sister Bernadette says.

In Oakland, Califormua, Rayiord Elv's
minis spread cheer in nursing homes to great
therapeutic effect and take part In civic
events, Oakland, giving special dispensa-
tion for a horse farm within the city himits,
considers these minis a “city treasure. "

ANY YOICE CONCERN that cur-
rently there are a number of minia-
ture horse registries in the United
States, pointing to the dog world

where the American Kennel Club 1= virtual-
v the only register of dogs. Or to Canada's
single official registry; the Canadian Na-
Honal Livestock Records. Rayford Ely,
founder of the World-Wide Minlature
Horse Association, believes there should be
two—one to register all minis and one for
the “Raolls-Rovees” of miniature horsedom.
While other registries set o maximum of 34
inches, the WWMHA will accept only hors-
es 32 inches or under. Horses 30 inches and
under get gold-seal certificates; those be-
tween 30 and 32 inches, silver.

In Elv's Horse Hotel three-time world
champion Arabian King, 28 inches tall, and
othersin Ray's elite herd dwell in stalls hung

Nulional Geographic, March J985



with framed pictures. Not horse pictures but
landscapes, as in your Hving room.

Ravis 1J||I!i|1':i-.[il thatl owners ljiujll_'l.' in it
for the money will be eclipsed in time by sin-
cere, knowledgeable breeders. "Kaght now
the organizations need to provide high stan-
dards and leadership. If we watch confor-
mation as well-as siee and color, the mini will
remain popitlar. It's really very simple—nio
funny-tooking horses."

Inbreeding, often blamed for poor pro-
portions by those who don't understand the
process, is merely a way to produce individ-
uals with the same characteristics. [f vou in-
breed mdividuals with desirable qualities,
vou tend to stabibze these; if vou start with
poor stock, vou'll get those “funny-looking™
norses. At Texas A & M University, geneti-
cist Nat M. Kieffer told me: “The secret to
good end results 15 that yvou must cull—re-
muove [rom your breeding stock those am
mitl= that don't exhibit the traits

“The Thoroughbired.” Dir. Kieffer wend

VL ||:|'_-'i1'L,'.

on, “traces back to three stallions and per-
haps 50 mares. They wereintensely inbred
All Morgan horses Lrace their ancestry from
a Vermont stallion named Justin Morgan.”

ACK HOME IN KANSAS 1 pondered
myths 1'd heard over the vears aboud
the origin of mimature horses: (Jne
story has it that the little horses were

tound stranded in some box canyon, where
viedars of short rattons had reduced them to
toclay's size. ‘This imaginary canyon is vari-
cusly reputed to be in Argentina or Australia
or the southwestern United States

Ferhaps the most persistent hiction is that
tocday's mint 15 a throwback to eahippus, the
“dawn-horse” of the Eocené, only 10 to 20
inches tall. Like iis relatives, the ancient ta-
pir and rhinoceros, eohippus had four toes
on its front feet, three on the rear, and teeth
adapted toa forest diet of soft leaves. Eolip-
pus died out about 30 million vedars ago in
hoth North America and Europe

Seelng eye o eye witha goose does not necessarily signal agreement between the bird
aid high-priced stud Red Man, Jr., of Monon, North Caroling. Some breeders of full-size
horses also ool ashance al the mimiotures. Descended chigfly from Shetland ponies

minis were probably first brod tn the mid-19th centiory. Smaoll hovses once entertiined

European royalty and labored e the ool mines of Europe and Appalachia, Today two

PRYSIGUES previald

Miniatire Horses

a fine-twoned varzety and a stocky drafr-horse Hpe
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Later ancestral horse types moved from
their forest niche out onto Lhe grassy
plains. Their teeth had to accommodate to
hard siliceous grass. No longer could these
protohorses slip away through thick forest
when danger threatened. Escape now de-
manded speed and endurance. Limbs grew
longer. Extra toes became vestiges external-
lv not visible.

Fossil records mark this transition over
the 50 million yvears since ecohippus. Al-
though the mustangs running wild m our
western mountains and plains are descend-
arl from domestic horses brought by Spanish
explorers, some prehistonic horses might
still have survived in North America as re-
centlvas 11,000 vears ago. Early Americans
may have hunted and eaten these horses but
did not domesticate them.

The first domesticated horse probably
derived about 5,000 years ago [rom ane or
more species of wild horses of Lurasia. 1o
day only seven species represent the ancient
family Equidae, which comprises all the
horses, asses. zebras, and onagers. 1 he only
wild true horse is Przewalski’s horse of Mon.
polia and western China. Highlv endan-
gered, this species’ sole hope for survival
seems to lie in established captive herds.

LOOK OUT over the pasture where

Tina and Little Man are grazing. The

22-year-old stallion lifts hiz head to

check his domain with nostril, ear, and
eve. Somewhere, a full-size mustang on a
western mountainside and a sleek Thor-
pughbred on a Rentucky stud farm are
doing exactly the same thing.

Satisfied, my little stallion arches his neck
and trots briskly over to touch noses with
his mare. They are minmature only in size,
not in spirit. They're all horse—every inch
of them B

Miniature horseplay pits stallion
agatinst stallion on a farm (n Horse Shoe,
MNorth Carcling. [dentical to full-gize
horses In instinct, gestation, and [tfe
span—but easier to manage and cheaper
to feed—mnis are (deal for eguine
vieterirnary research. And they take
quichkly to training. Four-year-old Chips
at right, has been taught to water-shki
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HAITI'S VOODOO
PILGRIMAGES

Of Spirits and Saints

Article and photographs by CAROLE DEVILLERS

OLORFULANDNOISY, the crowd
snakes along the path through lush
vegetation to the sacred waterfalls.
In front of me a group of women

sings in Haitinn Creole, “ Jean- Baptiste o, if
it weren't lorvou, 1 would be crushed St.
Jean-Baptiste, without vou they would eat
me like a peanut!” Shouts and laughter min-
gle with prayers and the cawing of crows
bustling about in the earlv morning sun

Omnce again, as in éach July, mapou trees
nod in silent witnéss to a boisterous pilgrim-
age that brings thousands to Ville Bonheur.
a village in the mountmnous heart of Haita,
some B0 twisting, potholed miles north of
Port-au-Prince, the capital. Ville Bonheur
—which means “happiness town"—is also
called Saut d'Eau. or¥fall of water,” after its
sacred cascade in which devotees come to
bathe {(following pages).

The trees stand silent, but not inanimate.
According to Hattian folk belief, spirti= may
reside In them, as well as 1in waterfalls,
springs, and ponds. Trees are considered
natural temples by generations of worship-
ers flocking to this mecca of voodoo

To ensure pood health, o voung
pigrim stands anointed with grain
and water by 'an oungan, or priest,
during the spirited festval of Vidy
Mirak, the Virgin of Miracles. Such
practices are a part of voodoo, o folk
retigion that uplifts Harn's poor with
a mix of Christian and African bellefs
ina moving moment of the festival,
suppliants rejoice amid the sacred
falls ar Saut d'Eau {following pages).

Voodoo. No, I'm not alluding o zom-
bies—the living dead, raised from the grave
to become mindless servants of some sorcer-
er who has gained evil power over them. Or
the pushing of pins into a victim's image.

That is black magic, or its Hollvwood ste-
reotvpe, And while black magic still persists
in Haiti and elsewhere, it i3 not the same as

roodoos, which many sociologists and eth-
nologists now regard as a bona fide religion
True, there are some voodoo priests and
priestesses—aoungan  and mambos—who
“serve with both hands,” or practice sorcery
as well as voodoo. In fact, the voodoo faith-
ful expect that a priest will be well versed
in black magic in order to counteract the
malignant plots of others

Inherited from West Africa, voodoo is
essentially a cult of the spirits. Tts Creole
name, vodou, derives from vedun, which
means "spirit" in the language of the Fon
people of Benin and Nigoria, West Afnica

Alro-Haitian belief acknowledges God
as Crran Mét, creator of heaven and
earth, But the Almighty Master of the uni-
verse, too remote to involve Himself with

il LT TR M Doa
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v problems of menkind, has delegat
e sparits to serve as intermediaries. These

loa are associated with vital forces such as

the dai

water and fire; love and death. Voodooists
“serve’ these torces 1o Keep in harmony with
them and thereby avert disaster

[ hus, a voodoowst will consult the spints

to seek their approval or counsel before en-
gaging in any activity. The opportunity to
dance, sing, express themselves, and {eel
HTI PO FEATIE W hen aloa corme: ||--'.'.'I| L0 [HORSSERE
Lthem gives people an outlet for distress and
relief from despail

Manv outsiders rerard voo

(k) '.'J'I’.II -

tempt as & primitive cult having no place in
modern civilization. Butits followers ind 1n
it whit people everywhere demand of then
religton—solace in their present lives and
the anticipation of & better life in the here-

after. And so long as the daldy hife al most
Haitians 1s 4 hard one,
remuin fearful of mage spells and evil spar-

ite, voodoo will remain the refupe of the

w0 longe as the ||-'||F'-|r'

masses—ia means of lessening the misery in
their livies

From the mid- | Gls ALTcan staves Lrans-
ported to Haiti were forbidden by their
French masters to practice their ancestral
relipron. Foreed converts to Roman Cathol
cismi. the slaves never deserted their spirits,

wipecd them th the guise of

bul seécretly wors
Catholic saints
Voodooists do not regeard this blending of
the two faiths as profaning Christianity, but
rather as enriching their voodoo cult. Not so
the Catholic Church. In 1941 the church,
backed by Haiti's government, began a
brutal but short-lived “antisuperstition”
campaten, lemples and cult objects were

burned and sacred trees cut down in an ef

lart to eracicate voodoo. In vain

Today nothing shows this synthesis of
fmiths better than two festivals celebrated in
July. To expenence them was to immerse

vitn bean-

myszelf in sparkling waters and s

L3 —adso in mud and blood

HE FIRST FETE, the one at Ville
HI'II'II"H!‘.H. COMMeMmMorates f|||_' fl.[_"a]_l.,',-_'l-
tionof Vveé Mirnk—the Virgin of Mir
acles, CUur Lady of Mount Carmei—atop a
palm tree. The emational response from
LCatholices and from voodooists—some of

whormn saw the Virein as Exnli Freda, the

Haitl' s Voadoy Pilerinsiees

Possessed by the snake god, Danbala Wede

who (5 batieved to inhabir the Sour d'Eau

waterfalls, a violently trembling woman

15 restrained by other worshipers (facing
page). As another pilgrim is pounded by
the falls, it appeors o believers that his life
force 15 strengthoned (abowe), The July
festival commemorates a reported JSth
century stghting of the Virgin Mary atop a
palm tree. Some voodpoisis identify her

wath Lzl Frede, the log, or spirit, of low



spirit of love—inspired Haiti's most popular
nHgrimage

It started long before |

local Inwvyer Stanislas Jeannot, now 1 his

= )

Fortuné, searching fora lost horse, cameton

palm grovi

palms. He notified the authonties,

word ol the v
told of the blind and the deaf miraculously
restored to andl hearing

d'Eau became a center of devotion for Chris

I - 7 = i
sion spread. Stories wers

=s1izht S00n Saut
tians and voodooists alike

As pilprims SUperstitions
multiplied. Food offerngs mingled so olten
witlh andles that the church decided
to put astop to what seemed more like idola
try than Catholic relimous fervor. 1hat was

swarmed 1n,
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aclom
\ man's costume (right) shows
session by a spirit who is thought
give him the power of prophecy
In traffic to and from the falls
(facing page) a WOImLn

1 1
AILROMETN

Lrrieh i
fULg Jor saorad wirtel
uch sums of faith abownd
Iy

poverty toxes the lod's power with

mieas for health or for sood harvest

WHS DOorn, Says
‘My father tald me that a8 man named

Jeannot

Dazzled by a {lash of Light, he

1015 and 1934, when U. 5. Marines were
zent in to restore order 1n a country wrackid
v anarchy

*] was an altar bov at the time,” recalls
“The French priest at Saut d'Eau
isked a couple of marines to help get rid of
what he thought to be a mere superstition
Nheviook pistol shots at thevision. 1t simply

[hey shof

moved o another troe
the vision remuained.
‘Finally, they had townspeople cut down
we grove, As the
changeéd nto
never returned.”
‘Actually,

ceon fell into the nearby wi

AERIn., vl

L fell. the vision

nd flew awav. It

palms

3 ||.;;L11I| 8
aclds anotherviiager, Lhep
|
i

St o P s named, thereby Dlessing them




HE CELEBRATION of Vvéi Mirak

takes place July 16. Long beforehand

gaily painted trucks and fap-Laps, or
pickup trucks, emblazoned with Chvist Ca-
pabie, Don de Diew (Vpift of God™), or Merca
Vierge Mjracles start unloading pilgrims
and w'ndL:'ﬁ by the bundreds. They come
from LCapyHaitien in the north, from Jacmel
and Les Cayvesin the south, from the Domin-
ican border, even from New York City,
Miami, Montreal

Those fortunate enough to have family in
town or (o find a room to renl have a roof
over their heads. Most sleep under the stars.
By sheer good luck I met a teacher who shel-
tered me in the school
The days before the Virgin's celebration

are unofficially dedicated to the loa. From
dawn to sunset pilgrims flow between the
town and the waterfalls.

Haiti's Voodoo Pllgrimages

“Men bét, men o8t/ —Watch for the ani-
mal!” 1 quickly draw aside to let people on
horseback pass. The half-hour hike to the
jalls includes a steep, stonyv climb, exhagsi-
ing under the hot sun. >0 locals make a few
extra comns renting their horses to cityfolk

For many pilgrims, however, walking is
imperative. “Map fé qubile muan—It is a
self-sacrifice,” explains a woman carrying
her belongings on her head in typical Ha
tian manner. For some the walk is 8 hard-
ship ordered by spirits thev have somehow
olfended. These penitents, clad in patch-
work clothing and living off alms, travel
great distances to visit the pilgrimage site

Al mo other time, with the exceplion of

Carole Devillers reported on the village of
Oursi, Upper Volta, and the Wavana Indians of
south America in the GEOGRAFHIC's April 1980
and January 1983 issues
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Carnival, will one find such ¢lasses and con-
ditions rubbing shoulders: ragged poor,
well-to-do bourgeois, beggars, voung men
out for fun, streetwalkers, Catholic nuns,
voodoo priests—all heading to the water-
falls in the name of the Holy Virgin,

Ugrims make ritual stops at certain trees.
A muliitude of candles burning on the roots
of an imposing ficus tree marked the most
important station, consecrated to Legba, loa
of communications and master of roads and
pathways. Often identified with 5t Peter,
traditional Christian doorkeeper of heaven,
Legha isalways the first loa to be invoked in
voodoo rites. If not, the other spirits; which
he dominates, may not respond.

a STEEP SLOPE brings us to the falls

For long minutes [ am lost in awe at

the magnificent panorama. In three

gleaming waterfalls encased in greenery, the

Tombe River plunges more than & hundred

feet. Small wonder such a place would be
considered a divine sanctuary.

On a promontory overlooking the falls
stands a ficus tree surrounded by a hubbub
of worship. I make my way toward it. No-
body notices. Eves fixed on the flames of
their homemade candles or looking up into
the sky, palms outstretched before them, the
worshipers implore with heartbreaking sin-
cerity the benevolence or forgiveness of loa
and saints alike.

Peasant metaphors poignantly express
down-to-earth problems: “Manman la Vyéy,
my baby is dead. Gxive me another! lfvou an-
swer my praver, I will be like butter in vour
frving pan—vyou may fry me, sauté me, do
whatevervouwish. . . .""0 Zaka Mede[loa
of agriculture], 1 am the melon, vou are the
knife. Only yvou know what's inside me,
know I am not bad. Then help bring me
good harvests this year!”

After a long monologue one woman falls
to her knees and bursts into tears. Clinging
to the tree, she cries out, “Bon Dye Gran
Mét-la, 'they want me to return to ashes and
dust, But T haven't done anything! What am
1to do?”

Despite the exuberance and joy that per-
vade these pilgrimages, the anguish that
emerges reveals a people beset by economic
insecurity, di=sease, and superstitious fear.
To better their lot, pilgrims offer eggs, rice
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and beans, cooked chicken, pleasing to the
gpirits. Others have oungan or mambaos
wash them with a mixture of water, comn,
cassava, and coffee to remove bad omens, A
pregnant woman who has difficulty bearing
children gives a few pennies to an oungan to
tie & blessed cord around her distended bel-
lv. After a designated time she will take it off
and attach it to the tree consecriated to the loa
she has invoked. 1 saw dozens of such twist-
¢d two-colored strands on trees.

Belief in their magic gives the voodoo
priesthood income and social power, By
contrast, “leaf doctors”—those who pre-
scribe leaves and herbs to cure allments—
have no special access to the loa.

After devolions it is customary to cleanse
oneself by bathing in the falls' icy waters.
shouting and laughing, jumping from rock
to rock, all day long a restless crowd, mostly
female, romps amid the water's roar.

Some remain dressed. Othersdon bathing
suits., Most strip down to panties.

*Haitian women are modest, always cov-
ering their breasts, " declares Max Beauvoir,
a former biochemist who has become a
voodoo priest. YBut here 1 believe we are
celebrating a cult to the mother goddess.
Women open up and throw themselves in
the water as into their mother's bosom.”

All around me, people soap themselves,
shampoo their hair, rinse under the massive
torrents. Mothers bathe babies. Some fill
bottles to take the miraculous water home,
A woman discards her old clothes in the
stream. “Map kite lout mizé ak lout giyon
—5he is throwing away all ber bad luck,”
someone translates. Then the woman puts
an néew, previously blessed clothes,

Suddenly & woman screams, staggers,
Trembling from head to toe, she collapses
like aragdoll. The loa hasanswered her call.
People crowd around to prevent her from
harming herself on the rocks. Others touch
her to share in the divine presence as she
crawls down the falls like a snake, “Danbala
ap monte [[—Danbala is riding her!”

A leading voodoo spirit, symbolized by
the snake, Danbala Wedo has chosen to re-
side in this grandiose setting. With him
dwells his wife, Aida Wedo; their rainbow
symbal gleams through iridescent droplets,
Here also dwells Ezli Freda, spint of love.

The woman posseszed by Danbala now

National Geopraphic, March 1985



Yoices ring in harmony as Christians and voodooists hail a Madonna and
Child, paraded around the town of Ville Bonheur on July 16, a church
||'I-l':-.|:| |'|']_'l-' i |]:|'||"||-|L' :'-I:i'.';ifl'_'ll'E i B |".|i' IFE VELTR T r'_'ri'-:lI ':'Irl.'_' m |;"|'|']H'.E.T 1]_;" SEINES W' [||!I

African spirits brought to Haiti by the voodooists' enslaved forebears.

becomes the “horse,” losing her own person-
ality to take on that of the spirit who rides
her. Conceiving each loa to have human
chargcteristics, voodooists can identify the
spirit by the behavior of the possessed

Next morning evervone honors the Vir-

gin. By 9 a.m. behevers of both faiths pack
the church square. Beggars and hawkers

of prous images mix their clamors with the
honks of trucks still bringing latecomers. Ii
is nearly impossible for anvone Lo circulate,
excepl pickpockets, Une, | discover, has re-
lieved me of mywallet. Belatedlv 1 find asafe
place atop a huge truck christened Butterfly.

Haiti' s Voodoo Pilgrimages

From here I can view a flood of fervor

“Ave Maria. . .." "Manman Mar:
T housands of voicesin unison take up Cath-
olic and Creéole hyvimns blasted over loud-
speakers. The village priest conducts Mass
from the church balcony, Afterward a statue
of Maryis tenderly handed down and parad-
ed through town

“Viv la Vyé3! Viv la Vyé3!™ Yelling and
gesticulating, the crowd wildly
arcund the flower-decorated float. The sun
shines high in the sky. A glortous day

“1 wouldn't muss this for the world!" a
Port-au-Prince resident exults. "Every vear

r:l]l‘l:',e‘.*'-
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for 30 vears 1 have come to give thanks.
Even when I lived in New York, [ made a

ecial trip for this fete. I have asked for
-E{hing that the Virgin has not granted me. "

INEDAYS LATER, 5t. Jacques Ma-
jeur—5St. James the Greater—brings
pilgrims together about 60 miles
north of Saut d'Eau, in Plaine du Nord, a vil-
lage near Cap-Haitien. Here voodooists im-
merse themselves in mud instead of water.

Because old lithographs represent St
Jacques on horseback brandishing a sword,
he has been assimilated with Ougou Feray,
the African god of war, high in the voodoo
pantheon.

“Both pilgrimages are cults to life,” Max
Beauvoir told me. “They are related, first,
by natural elements, Water is the element
that sustains life, and mud—silt—the ele-
ment from which life came. " Secondly, Max
believes, the pilgrimages are related by the
loa's affinity: “Ezili Freda is Ougou's mis-
tress, vou understand.”

Knowing that voodoo celebrations usual-
Iy precede Christian ones, I arrive in Plaine
du Naord several days ahead of 5t. Jacques’
feast day, July 25, Sisters of the Dominican
Order kindly put me up.

The place is filling fast. In the village
scquare, the clutter of religious medals,
images, candies, and bicolored cords on
vendors' wooden stands mixes oddly with
plastic shoes, brassieres, chamber pots,
kitchen utensils, pipes, and padlocks.

Women with big cooking pots distribute
rice and beans to the poor, who rush in and
cling to the kettles like bees on a honeypot.
Gullible peasants, drawn by games of
chance set on tables as shaky as the dealers’
scruples, gamble away the little they have.

“All these people are from out of town,"”
the sisters tell me. “Owur villagers have gone
to other pilgrimages where we won't see
them. They know the church condemns su-
perstitious practices.”

Trou St. Jacques (St. James's Basin), at
the village edge, is a rectangular mud pond

spreading across & wide dirt road, leaving
only narrow paths skirting its sides. Popular
memory has it that the hole started in 1909
when the Gallois River flooded the newly
built Centenary Road. Later the pond grew
bigger when sand was dug from it for con-
struction of the police station. When rains
fail to provide plenty of mud for the festival,
pails of water are poured into the basin,

But no shortage this yeéar. What a sight!
Boys, glistening with mud from head to toe,
¢rawl around in sheer delight, searching
the bottom for coins tossed by pilgrims.
Alert to catch some in midair, they eve the
crowd pressed around the pond, lighting
candles along its banks, addressing prayers
and recriminations to Papa Ougou and St.
Jacques, pouring into the basin colorful of-
ferings of the loa's favorite food and drink:
rice and red beans, meat, rum, red soft
drinks, red wine, . . .

Behind them, others sing and dance as
three drummers, sweal streaming down
their faces, make martyrs of their instru-
ments with raging energy. Hearing the calls
of “Lan Ginen"—the voodooists’ term for
Africa—the dancers work themselves into
a trance,

Suddenly & woman cleaves through the
throng and hurls herself, fully dressed, into
the pond. Possessed by Ougou, she rolls and
writhes in the mud, splashing all around
her. Others, possessed by the loa, join her. 1
se¢ an image of the genesis of man &s [ watch
these live clay statues emerge from the silt

With divinity now dwelling in them, the
possessed offer to share their special powers
by rubbing bystanders’ legs and arms with
this curative mud, filling bottles; giving ba-
bies a mud bath as a shield against illness,
answering questions about the future.

Cungan and mambos, seated on stools by
the pond, also give consultations. “There 15
mare to voodoo Lthan relimon,” Max Beéau-
voir had told me. "Where licensed physi-
cians number only one to 7,000 inhabitants,
and herbal remedies and faith healing pre-
vail, oungan are considered doctors as well

Adding earth to water’s purity, a festival at Plaine du Nord nine days later focuses
on a mud pond where pilgrims ritually immerse themselves. Some are possessed

by Ougou Feray, loa aof war, who is linked with St. James the Greater, a figure
rraditionally depicted with martial airs—riding a horse and brandizshing a sword.
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as priests. Voodoo conditions all aspects
life—economy, moral codes, welfare, med

cine, justice

N A
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POPULAR TREATMENT, the
potdi—literally, “pass the chick-
en —impurities and bad Spirls  are
to a chicken by brushing Lthe pa-
tient's bos Then the
prasps the fowl by the neck and whirls it un-
til the head twists off

[ thread through the fervid devotions and

chicken whirlings heing

transterred

B
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toward a bull

Rather than curse the darkness of a church
closed in reprocf of idolatry, candlei

pilgrims gather outside to pray to Ougou
and St. Jomes on the eve of the Catholic
T :

saint s fedst, 'l.'-|!-"i-'-'I.’L_|. FITOTFLLA g,

T - + el | =i i LTk
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tittendance by voodooists, most aiready

drawn away by distant drums

readied for Ougou (page 406). Many voodoo
celebrations include animal sacrifice. To-
day Ougou will receive offermgs of severa
bulls and goats.

As I reach the buttress roots of the tree to
which the bull 15 tied, a possessed WOInan
ings to me, mumbling incomprehensibly

]

She rubs her sweaty face against mine, ca
resses me, then goes on her way. “The loa
likes you,” a man remarks matter-ol-factly
W hether or ot divine r'l:g'l|ll'l-'l'-':‘.| had |:I.L I
shown me, 1 feel accepted by evervone

After cleansing, periuming, and powder-
ing the bull to make it agreeable to the
loa, an oungan offers it leaves. The bull
munches them. sigmifving the loa has ac-
cepied the sacnfice. Hands stretch out to
touch the sacred animal and absorb some ol
its divine nature. A mambo, possessed by
Ougou, jJumps oniis back and DOUNCES In ecC-
v, chicken inone hand, candle in the oth-
er, The drums beat on, provocative and
hypnotizing

Amid this exaltation, the oungan hacks
thie bull to death. Indyving, the animal trans-
fuses iis life force to the loa. lis flesh and
hlood restore (Uugow s divine energy

This 15 commumicated to celebranls as
they drink the bull’s warm blood from a cal
abash passed around by |

Then it happens! A push when 1 least ex-
pect it. And here T am in mud to my waist in
the middle of the pond. 1 hear hysterical
laughter. | turn to see a young woman in
red, possessed of Ougou. As someone helps
me pull away
confirms, " You have beel
Jacques tor the whole year!

Evening brings St. Jacques' devotees and
Ougou's servants to the doorsteps of the
closed church. There they pray by the dim
light of their votive candles. In the back-
cround resound the notes of musicians call-
ing voung and old to all-night dancing

On Julv 25, the Catholic feast i1s observed
with a simple Mass in church. Many pi-
Cthers, rallving
round local trucks, do not wait for the end of
the service but hurry on to Limonade for St
Anne's feast, celebrated on the 26th. There,
with the same fervor as for Vye) Mirak and
5t. Jacques, they will hail Mary's mothet
and implore their loa to be kind to them

I ..- - - 'l
Linitid next viem D
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=
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¢ JUuneEan

(rom this viscous mud. he

blessed by St

erims have already gone
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The costliest, most flavorful
coffee beans found in gourmet
coffee stores. Arabica beans,
are the very same beans used
to make Tasters Choice a
superior coffee. Only Taster’s
Choice uses this gourmet
blend. Arabica Supreme.
The more yvou know
about coffee, the more
vou'll know why the choice
for taste is Taster’s Choice.

; U BT M G e 50 T
- | ”| ".-|I'||
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The choice for taste is.. Tasters choice. F.f
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YOUR SOCIETYON TV

An invitation to celebrate
a birthday and a birth

GROW LESS FOND of irthdays as |

accumulate them, but there are a few |
welcome. such as the one coming up on
March 13. when the Public Broadeasting
Service celehrates a full decade of National
(Geographic TV Specials.

The 90-minute program will show high-
lights from the 40 Specials produced since
1975, a memorable part of PBS's history as
well as our own. Two of them are the most
widelv viewed programs ever broadcast by
PBS; 13 are in the top 25 most watched

PES's fund-raising Festival, which runs
from March © through March 24, under-
scores the public commitment o maintain
quality television. Public Television sta-
tions and Gulf (il Corporation underwrote
the commemeorative Geographic program
especially for this spring’s Festival. Com-
mercial television has its “ratings sweeps”
months, when 1its most attractive programs
are aired, often competitively, to produce
ratings that will attract large advertizing
dollars. PBS asks viewers to keep its system
going. It expects the Geographic “Super-
special,” if T may call it that, to air on more
than 130 stations and raise more than the
million dollars produced by our "Save the
Panda." which ran dunng Festival in 1983,

Since 1975 our Specials have attracted
over four and & half million dollars for local
PBS stations in viewer pledges

This is a different but equally satisbving
result of the conviction, shared from the first
by our production partner, WQEL/Pitts-
burgh, and our underwriter, Gulf Ol (now
part of Chevron), that large numbers of the
American public want and will suppor
good programming. The pledges that come
to local stations are genuine votes of confi-
dence and support. We are delighted to bea
major part of this year’s Festival.

Watching the rough cut of this unfolding
chronicle of the past decade was a moving
experience. Old friends of ours like Louis
and Richard Leakev, Jane Goodall, Valere
and Ron Tavlor. and Carol and David
Hughes recall the exciting search for early
man and some of the most stunning wildhfe,
undersea, and exploration photography
ever made. Who can forget Jane joining the
chimpanzee group for the first time, or Dian
Fossey with a favorite gonlia fmend, Dngit,
and the dreadful moment when his corpse is
carried into camp? Or the moment of exhila-
ration when a deaf woman hears for the first
time? The PBS audience exulied in that
moment te8n vears age and will again.

The unforgettable scene in the Hall of
Military Glory at Volgograd, the lion attack
at a water hole in Etosha, the finding of
Spanish pold off the Marquesas Keys, sport-
ing with gray whales in & Baja Califorma
lagoon—a thousand images of the natural
world and the world of man's imagination
unfold in a video diary that still spelibinds.

The celebration on PBS comes at an ap-
propriate time for us for another reason:
Next month our Society launches its first
venture on cable television, when National
Geographic Explorer premieres on the Nick-
elodeon basic cable network, Explorer will
be transmitted weekly via satellite to some
3,850 cable systems and more than 25 mil-
lion households acrossthe U, S, We intend to
bring the same quality and excitement to
cable as have marked our decade of PRS
programming—with the same conviction
that viewers are entitled to something better
than the least common denominator.

L ML i

PRESIDENT, NATTONAL GEOGRAPHIC SOCIETY



THE PFIZER HEALTHCARE SERIES

Arthritis pain?

You can get help.

Medical experience has shown that people with arthrr-
tis can beneht greatiy from proper treamment. Undor-
tuhately, many of the almost S0 mulbon Aanehcans
with this sometimes disablmyg disease fail to seek the
advice of thewr doctors, That's a shame, because much
b done toocase the pam and inconveriendce that
virtr mav be v with danly,

Recognizing arthrins in its early stages
15 important.

I'he signs of arthnns are caoy o spof. There o usially
some swelling and'or redness, but the main tpotl s
pam. You may feel o i one or more jounts of the hand,
or o vor wrists, elbows, knect or shoulders. Typical
symproms adao mclude carly morming stiffness or
aches, difficuley i mewerment o bending, and tender-
ness arovind the affected area

Arthrins 15 found in people of all age growps, trom
vhildiren wo the elderiv OF the over 10D forms kKnown
today, the twor most commion are osteaartirt {oswally
sesnciated with aging | and rivcremiod arthritie (olten
the most debalitating kind). Boch forms are more
prevalent o women than in men. Their causes, as well
A% CHTEs, Are ar present anknows,

Quack rrearments—they can cost you more than
MCHNCY.

Ever since the first man or woman felt the pain of
arthntis, someone has clomed o have 3 “moracilois
cure” for the discase. Unforruniately, these and other
so-Called “meracle”™ creatments senme? cure or oven |"|I.'IT
vour arthoti, They often do resalt i a waste o
rmoney, and more importantly, 4 delay m pooper treat
ment thar can E1=.-|['-

Your doctor’s treatment—still the best trearment.
Modern treament for arthritis has come a long way,
A range of advanced therapies, mcludmg new medi
cines, 18 bemg wed to lessen the pan while icreasing
vour actvities, Today there are dnigs available which
are not only very effective, but can also reduoce the

numibser of doses proviously needed toas litle as one
per dav. A personally tilored program of exercise amwd
rest 5 often used to strengthen pomis and help them
keep movang smocthly. Your doctor can also masrruct
vau on wavs o help vourself ar home (hot baths
TEASSAITC | :

Archrits can be helped.  And whtle 1its voo who
must take thar first 11'.*:":'! In secking rreatment, its
mportant to remember that vour phivsecian, along
y other health professacearial, s thore as part ot rhe
overall health support system. We aall ..

wil

Parmers in Healthcare:

You are the most important purtner.

Ondy vt can make the decsion 1o see viour docror
15 voil who must déade o accept the gundande and
counseling of vour physician and other healtheare
r'rl'lTl."1-||-:'||'|.i|J- When medicines are r-r-.-:-.nl'u:d_ oty
viond can take them as dyected

Your doctor interprets the warming signs, orders
vourr tests, and makes the diagnosis.

Along with the proper program of rest and exercise
vour physichin also prescribes the best niedicancon for
vou among those avalable—comsidermg cach drug's
charactenisiics—and momiors VOur progEress

All those who discover, develop, and distribute
medicines complete the parmership.

Mhrer's ongoing research brings you easential med
cutbes BOr-a wide range of decases: 1hrough develop
ment of these and many other medicanons, 4l W
with r-r_tr'.'1d|r.5'_ ir_1]--|1n.1ltt heatthoare mbormation. we
arc fulfulling our responsibliny 48 one of your partners
in heaithcare

Fuv additzonad  mfrrmation on artirs, plowy oonda

sosr local Artlrita Fowndation Clhapeer.

[T

o refrranEs of Hoy Heaithoare Svrme I|-'|'IJ AR WAL ey
Pharmgcentscals. Pog ko Box INS2ARS, Cerand € em
trml Nravwen, Neow Tork. NT 1M63

PHARMACEUTICALS » A PARTNER [N HEALTHCARE



INTRODUCING LANCER ES
BY DODGE. UNDER THE HOOD,
AN ELECTROMICALLY
FUEL-INJECTED ENGINE
WITH AVAILABLE TURBO-
CHARGING. ON THE ROAD,
PERFORMANCE RUBBER.
IN BACK, WHERE THERE'S
NORMALLY A TRUNK, AN
INGENIOUS FIFTH DOOR.
DODGE LANCER. A REMARK-
ABLE NEW SEDAN BACKED BY
5/50 PROTECTION, STANDARD:
BUY OR LEASE* AT YOUR
DODGE DEALER, WHERE THE
REVOLUTION CONTINUES.

AN AMERICAN
REVOLUTION
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Wildlife as Canon sees it:
A photographic heritage for all generations.

The Flonda panther or puma has been called  not only the panther but the vamshing wilderness
a symbol of the w ||||--':'---- l|'|;-. ]l remains today. It represents

[ ]

Survivars of a population that once roamed mucl And understanding is perhaps the single most
of the southeastern Umted f"":.lr"‘: these hig cats important factor in saving the Florida panther ane
end naturslly with the rees and prasses of the all of waldlife. .
wellangs, and stay as far away as possible fron
people, makimg any sighting ._-|.-i'q rare. Today,
these sleek and graceful-moving 1 1[ s are i
imminent danger of extinction

The Flonda panther could never be brought
pack should it vamsh completely. And while pho
tography can record it for postenty, more impo
tantly photography ¢an help save it and the rest
of wildlife

Fhotography can contribute to the studv of the
panther and the protection of its hahitat, both of

which are needed for the animal’s future survival, ca“ 0“
Photography can also serve as a 11-..:| educational

tool, helping to promote a better understanding of Images for all time

FO 150-500mm 175,61
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[habetes s a major contributor to heart disease, kadney disease
and blindness. So when you suppart the American Diabetes

Association, vou fight some of the worst diseases of our time.

2
|
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Switch to a Vanguard IRA in GNMA FPortiolio 5"'!-_ -

GET THE HIGH YIELDS AND SECURITY
OF GNMAs WITH A VANGUARD IRA.

L yvou re rollmg over maturmg CDwori Eﬂ.” |*Eﬂﬂ-ﬁﬁI=5H]F

you Te seeking i fived-mcome nvestment witl Ask lor our free Vanguard IKA Information kit
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VVhen ohn Deere bullds an emno mler
Jnly the price 1s stripped down my

[t vouwant to buyan economy rider, but you
don’t want to settle for economy features, John Deere
offers three lower-priced riding mowers with tradi-
tional John Deerequality, The8-hp R70. The8-hp
electric-start R72. And the new electric-start RO2 with
a high-torque 11- -hpengine. Each comeswithaset of
features youwon 't ind on competitive nders. And each
is now backed bya 2-vear John Deere limited warranty.

Soif youwanttosave onariding mower, but you
don’t want to sacrifice comtort, convenience, perform-
ance or rehability; takealookat the R-Series ndersat
your nearby John Deere dealer. Because if vou can af-
ford ariding mower, vou can now afford the best.

Formore information or the name of the dealer
nearest vou, call 800-447-9126 toll free (in Hhnos, call
1-800-322-6796). Orwrite John Deere, Dept. 59,
Moline, llinois 61265,
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Chocolate

Being on a diet forbidding me from enjoying the

“Food of the Gods,” 1 found Gordon Young's

article of November 1984 the most Ydelicious™
piece of chocolate I have tasted lately.

samira Dieeb

Washington, I,

Une minor correction. Ruth Cleveland, for
whom the Baby Ruth candy bar was named, was
the ¢ldest daughter of President Grover Cleve-
land, not the youngest. She was born in October
18491, Her sister Esther, the only child of a Presi-
dent borninthe White House, arrived in Seplem-
ber 1843, Three more children followed.
Cleveland K. Evans
Ann Arbor, Michigan

While peripheral to the story of chocolate, the de-
:.n‘ipﬁnnE. of sugarcane and carob are incorrecl
The former, though long grown in the New
World, is not a native, but Asinn. The latter is
definitely not a pine, but a tree legume resem-
bling the locusl.
Steven W, Stelk
Alexandria. Minneasota

The evergreen careb, a member of the pea family,
wis ingorvectly equated with “pine." We said
thai Spain rmporied came sugar from e New
World, withou! meaning to imply that sugarcane
origimited there.

As for tooth decay from chocolate: As a dentist's
wife and mother of three I know that chocolate,
epten in moderation, is much better than sugar-
water candies and lolhpops that are sucked and
kept in the mouth for longer periods of time,
sometimes for hours
Joan L. Gerber
Rochester, New York

Your article touched on the importance of cocon
beans in the economies of developimg countries
but omitted the fact that farmers in Peru are
moving away from illicit coca production (co-
caine) to new high-vielding crops such as cocon
beans. When a substitute for an illicit crop is
made profitable and the risk is made higher by
enforcement, an assured income Lo & farmer be-
COImEs MoTe attrnctive.

Matthew . Freedman

Falls Church, Virginia

Antarctica

I read with enjoyment “Icebound in Antarctica”
by David Lewis (November 1984). T congratu-
late him and the other members of the expedition
for the forthright reporting of stresses and con-
flicts of living in the close environment over a
prolonged period of time. It was unexpected to
gain insight into small-group conflict from your
magazine. | look forward to reviewing the pub-
lished data of Mim George and her conclusions.
Theymay have relevance in my clinical psychiat-
ric practice for understanding the disintegration

of small family units. o0 2a H. Daum, M.D.

Salem, Virginin

While captivated by this tale of danger and scien-

lific exploration, T was disappointed in the re-

peated reference to the unsuitability of two crew

members. Its relevance to Ms, George's doctoral

thesis was obvious. However, the continual
mention needlessly belabored the s=ue.

Gregory A, DuBois

Westover Air Force Base, Massachusetts

Mimn George can do all the pnthropolomical stud-
ies she wants, bat my expenences of Hie tell me
the root cause of the trouble on the expedibion
was sexuial ealousy, NASA and others who are

interested, please take note. Gearge W. Howe

Fredernckshurg, Virginin

Explorer Dravid Lewis's article reads a litle
like one side of & divorce coase. Were engineer
Norman Linton-Smith and zoologist Jamie
Miller given an opportunity to rebut Dr
Lewis's charges of recalcitrance, apathy, and

incompetence ? Winston Beaumont
Wrightwood, California

Grrotip dymamics was a research goal of the expe-
dition and, therefore, a valed part of Dr. Lewis's
article. Linton-Smath and Miller were given an
opportuntly to respond to the assessment of therr
performance, and, as was reporied in the ariicle,
they “vigovously dispute these conclusrons and
challenge the data wpon swwhich they v»e bazed.”

Dravid Lewis's storv must not go unchallenged
with respect to his stntements about famie Miller
and me. To belittle the contnbutions of the two
people who kept the home base safe forthe return
of the four is ungrateful. If Lewis genuinely con-
sidered us unreliable and capable of oniy *simple
tnzks." would he have left Jamie and me in

charge? MNorman Linton-smith
Kangaroo Ground, Australin
Africa Adomed

Anpgela Fisher's documentary (November 1984)
leaves wrong notions that Afrcans are simple



black people who run around naked, paint their
lances, worship Lrees
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More for sour money
at your LJ-HAUL Center

nroblems facine the waterfow!l of North Amenca

(November 1984). Through vour efforts, per
haps some changes will be initiated by persons

whio, up to now, have not given waterfow] a sec-
ond thought. It would be comforting to bhelieve
that my children will thrill to the mash and whis-
[, Alan Garrett

Wilmington, North Caroling
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the placial deposils

Edward Leith
Winnipeg, Manitoba

Yol state that brant resume thelr migration from
the Alsska Peninsula wher

There

the mood strikes

15 more to it than mood., In 1979, while |
wis emploved by the Nabtiona]l Wealther Senvice
atl Cold Hiay,

agl that the brant depart after a vieormogs low-

Alaska, the refupee manager pointed

he re-
o thie back side of

this 1n 19=0, "81. "®82. and "B

pressurne system moves cast from the area,

by using the strong tal wind
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Rent a Class A motorhome that slegps sis
Luxury equipped with stereo, microwive
ard Tull bath

Loy rownd-tnp or one-sway, Ardd vou e badcked
by a free 24-hour road service Trom over
250 service centers in the ULS. and Canada
Haul Center
Haul mn the white pages

Reserve vours now ab vouor |
Find |
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NOW RENT A NEW LUXURY
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Now that
you ve got more

inyour IRA,
Dean Witter can help
vou getmore

out of it.

Dean Witter offers lots of ways to help
vour IRA money grow faster.

By now, you ve probably accumutlated
quite a nice lirie nest ege in your [RA. Four
five. mavbe six thousand dollars or more

We think youll agree —thar kind of
money Is worth giving some thought. About
where it 15, And what ir's doing

It yvour IRA money isin a bank, you re
MISSINE OUt on ot of mvestment Gppor-
Tunites

1f 1t's satety vou want, a Dean Witter [RA
offers CDs — just like 2 bank. Sometmes, at
even higher rates of return

.':'sm'! fi ]1!.‘]:'! vou ot &ven more out ol
vour [IRA, we also offer dozens of other
Investment opportunites

From the more conservatve, like zero
coupon bonds, to investments like stocks
and convertibles

That's not all

With a Dean Winer IRA., all vour [RA
investments are under one roof —no matter
how many you have. You get one -'i:'|'|r‘.":-:'
pasy-to-read statement. So you never have
o worry abourt losing mack of vour [RA
tunds over the years

What's more, a Dean Witter [RA lets v
change your investments whenever your
poals change or new growth opportunitices
TS

Let a Dean Witter Account Execunive

shiow vou how your [RA dollars can work
much harder

Come into a branch ottice and ralk o us

Or stop by a Sears Financial Nerwork
(.enter in one of {R Sears stores (many are
even open nights and weekends)

Betwer vet, to get started fght now, call
the SO0 number below

See how Dean Witter might just help
vour nice little nest epp pet a whole lot
bigper

CALL 1-800-631-7268, Ext. 215

i

' "-Ll:r'll —

[hean Wiser Rewmolds [nc —
L hend informatin Servioes !
PO Box 5061, Clifon, W] 07015

Mease send me vour tree [RA lnvestment Kit
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1
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Waorth asking about.
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(renada welcomed by islanders, perhaps for differen

R Donald . Matson
Grenada (November 1984). This past July m Garchiner, Maine
wife nndd 1 found the people friendly and warm Lo

sitinie? strancers. YWe too found “invasiosn b b F-'LII'TH Fa'il'tt‘ﬂ'l"-
v unaccentabile term to 55 (0 ) percent ol e

Thank vou [or Mr. Cobh's excellent article on

: Just after a week's works |||-|-'|' tapestry weaving
peaple we talked to. 1'hey fell a3 mu h & part ol led By Brtish welver Tadlek Bewth wihal 8
the rescue misston as did the medical students

keioith A, Johnson
Hudsomville, Michizan

el I"|-_[-il'.|.:.-: | Lo Come |.ll|.|- il .I-l|. | he SED
tember 1984 issue with the photo story ¥ Pattern
of Plenty: The Artin Farmange. " T he designs ook
like tapestries woven with the true [eeling
was fascinated and disturbed by Charles  of nature

o . Mop Cyentil
Cobb's article on Grenada. Controversinl ques oy

Bulawavo, Jimbabwe
hecontnuing UL 5. o ' ' '

cupation of the 1sland and the troubling politica

tions have been razed by

| . i Isit readly art? Although the excellent photogra-
SCAPE N Lhe wike O fast Vear = INVAastorn. : I : - . :
s ]_' i ) . ) k pher may be anartist, the actual fnrmer is not. F
lhere were =ome 600 Uuban constroction = . o o
| ' | | does ol intend 1o create gn Artwork any minre

WOTrRECTS And & smmeEtdl moitary e lnc nrmenl Work
LALLS ¥ ’ than o spdder does when it spins & woeb, Surely the

ing &t the island's new .I.|--|r|.'-. [ |-.||l."|,-||||.'.|-'_.. S DR EE I S P W T
call them “wall truined” (does he mean skilled in their functional purpose =
onstruction work #), and anvone wiho saw them Jane IMress
arriving back in Cuba knew they were constn London, England
Hon workers, not soldiers

Fhe number of U, 5. combat troops was un Letters should be addressed to Members Forum,
derrepresented. At least 6,000 were Invoived Voltonal CGeopraprnic Mogazine, Hoa "
B 000 medals were handed out Washington, [, C. 20003, and showld dneluds

The article's interviews were short but good erder's addresy and Lefephone mimoer. Vol ail
Welcome as the U.S. presence mayv be G lettors can be wied. Thaxe thal are wili aften De
many slanders, so 0o the Luban presence was gdiled angd rxcerplid
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“Nuclear-generated electricity
has become one of the basic props
supporting the entire national economy.”

i Lynn E Weaver

Dean, School of Engineering
Aviwern Universiry

s there a connection

between nuclear encrgy
and economic growth?
Some little-known facts
show how America’s
nuclear power planis
benefit the economy.

It the next fwo years, miore
than 20 new nuclear plants are
due 10 join the 85 alrcady goncr
ating clectricity in this country,
Electricity for nefrigerators,
strectlights, assembly Hnes,
computers, subwavs, and a
thowsand cther elements of
midern American life.

Nuclear saves money
and fuel

Despite the high price tags on
s Of the new plents, the
average cost of generiting LS.
nuclear elecoriciy will still be
undder @ nickel per kilowatt-hour

That's ¢conomuicial encrey
Nuchear power saved American
consumers abvour $4 hillion in
1985 alone, compared o what
the electncity would have cost
comuing from coals and odl-
fired planis

What s more, using nuclear
fuel cots energy imports and

takes some of the pressure off
our shrinking domestic reserves
of odl and natural gas

An electrifving economy

The LLS. Gross Nationa! Product
i 2 basic measiure of coonomic
acrivity, Since 1973 the GNF has
grown by 30% . which closely
parallels the 32 % growth inthe
mation'’s clectraciny. demancd.

But (wver the same period the
direct burning of fucls for moe-

Cewal anl niuclvar energy haw
preovtded aver W% of atl the new
electricity added to aur energy
sl since M7 1 This ha
erabied mrilities i redpcr their
Cemyrr i fig of mare coatly ol
darad matrraed goyx, Sowrce: Emerey
Frformabion Adminisfrabion/ s,
il uf Energy

NEW ENERGY FOR
z AMERICA'S
Eh FLECTRICITY
= L
=2 - .o
21 A
F | =
&= | = - E
e z

E i E

clectric energy has actually gone
dovwn, as the colnomy converts
o more clectrical encrgy.

Wil rriceny fecrfale el 't
recilize is Pheal most of Amprica’s
neEnr elechricity 18 comning fron
cotl gireed nuicloar poteer: Elec-
oy grow th i 19HS was 625,
coval and 22 nuclear, accord-
ing to the Federal Encrey Infor
mation Adminisirathon.

The key to
energy independence

The growing supply of clectric-
ity froen LS ool and nuclear
also reduces our dependence
on imprted encrgy. Grealer
use of domestic electricity
sources means fewer LS, dollars
sent abwoad.

Nuclear power and coal can
roeed the country s groming
clectrical nébeds and help reduce
our dependence on foretgn oil.

For a free hooklet on this
sulect, write the LS. Commit
tee for Encrgy Awarcness, PO
Box ATO1200 19 ), Washingion,
1D.C 20013, Please allow 6-8
works for delivery,

Information about encrgy

America can count on
' COMMMITTEE #ON FNERGTY ATLRFNENY



The 1985 Turbo New Yorker.
Once you drive it, youll never go back to a V-8 again.

Chrysier introduces the

NEwW TeCNNOYOCY O Qrivinc:;
Uroopower® 10 its most odvanced luxury secon
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smooth ride you expect in o fine luxury cot
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priiow-style reclimng seals am all standara

And tinally, here is ihe new technology of rbo-
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The new
nenced, 5o Uhrysior
My Yorker, Unce vou drive 1f, yo
oo V-8 acain

Purchase or lease your 1985 Turbo
M YOrker o

Vyaur Chrysler-Plymaouth ¥

dealer And buckle o o satety

MR

Chrysler. The best built, e
best backed American cars! WP —_—
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THE 1985 TOYOTA SRS XTRACAB.
BECAUSE YOU SHOULDN'T HAVE YOUR BACK
UP AGAINST THE WALL.

extras vod | find here that make dris
g thom as pasy as possibid
Once you test giide the easy ride of
an XTHACAB. you'll wondai
why you afwiays thought
tricks weare only tor driv
s detvering logs from
the mountaims and equip
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On Assignment

IshY BHUSINESS. Photographer Fred

Ward and senor staff wrter Allen A, Bo-
raiko (right) donned plostic safety suits,
gloves, hard hats, masks, and backpack air
tanks before venturing into this abandoned
eravevard for hazardous industrial chemicals
near Hamilton, Olno.

Il wWias a verv spooky p "savs Horalko,
“with leaking storapge tanks, thousands of cor-
roded drums, and poddles of fouled rain-
water, Some drums had vellow tags on them
to indicate unknown and posstbly explosive
contents, The air had a bleach-like bite to 1it.”
Repaorts Ward: ¥ A messy, dangerous site.

For our article on hazardous waste, Boraiko
anid Ward spent ten months visiting chemical
dumps, lagoons, storage tank farms, and Land-
fills in the United States, Europe, nnd Japan

T he pair previousiv produced GEOGRAPHIC
stories on fiher optics, pesticides, and silver
Photojournalist Ward has also written wnd
photographed articles on the Everglades, Cree
Indians, Cuba, dinmonds, and Tibet

s

ORE HAUNTED than hazardous, catn-

combs heaped with skulls upder a mon
iI.-rl.".':l.' ITi i"-:.'ll"l.' BAVe contrct [I'!Illrlli._’r.illlill.'!'
Jim Brandenburg (below) & new insight mto
medieval Christiamitv—a [Guth brought here
L 000 vears aeo by Vikings., Along the Western
Drvina River, once a highway for Viking trade

oA LT | i BRWE n IR THEEE

senior assistant editor Robert Paul
Jordan admired familv portroote in the log
home of {orest ranger Sereel Diedov (below, at
richt}, @ Belorus=ian. “Evervthing here | have
made by hand,” smd Dedov, expressing the
wish that Amerncans dnd his people might
compete insuch pepceiul work

Toretrace the Vikings' 2530-veqr presence in
the aren for this ssue, Jorden gnd Branden
burg traveled from the Baltic to Istanbul. A
veteran watcher, Jordan adds thas
aecount of pre- Russin's Scandinavinn conned-
Lon to earlier reports on Soviel Armenia (197 8)
and the Kiver Ob, a journey that carmied hom
from Mongolin to the Arctic Ocean in 1976
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