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HE ONE CERTAINTY of any map

15 that it will be outdated. These days

there is another certainty: Someone
will complain about it.

The planet is papered with regions
claimed by two or more nations, leftin limbo
by treaty or stalemate, acknowledged by one
power but not by others. Solid old geograph-
ic names become political lightning rods.

For 30 yvears Society maps have carried
the notation “Palestine”—in type reserved
for regions—in that ancient area of such in-
tense interest to three of the world’s major
faiths. At the same time we have clearly de-
lineated the modern State of Israel in a type-
face that always indicates political entities.
The tradition was continued on our newly
issued Middle East map, which appeared at
the time of the Camp David mestings. To
our surprise, it was charged that the map
gave subtle support to the Palestinian cause.
Political Palestine, having been partitioned
in 1948, no longer exists. But we think it of
interest to denote a region with such pro-
found historical connotations, and have
since added a map note so the purpose of the
name cannot be misinterpreted.

Om the same map we indicated a divided
Cyprus, while using a single color to show
the island as a political entitv. We noted a
“Turkish Cypriot State” in that area occu-
pied by Turks, north of the United Nations-
patrolled cease-fire line. Obviously we
explained too much and too little. The map
was thought by some critics to legitimize an
administrative unil as a government. The
point was well taken. Subsequently we
amended the map and added a note to clarify
the Cyprus situation.

In Asia, the People's Republic of China
has never been pleased with our depiction of
Taiwan, and India has not liked how we
show her borders with China or with Paki-
stan. India claims all of Kashmir, as Ecua-
dor claims part of Peru and both Britain and
Argentina claim the Falkland Islands. In
all, there are more than a dozen areas of
claim and counterclaim on our maps.

In the face of this, our policy is to show the
de facto situation and note changes as they
pocur. Thus we now show Viet Nam as one
country. We show Korea divided, with two
capital cities. We show Transkei, but note
that it is recognized only by South Africa.

Our purpose is to convey the maximum
amount of information, not tomake political

commentary. i : ! E :
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Splendor of an
nknown Empire 730

Excavators in northwestern Syria unearth a great
ciry called Ebla, seat of a realm rhat rivaled

the mightiest early civilizations, writes Howard
La Fay. Phoragraphs by James L. Stanfield,
paintings by Louis 8. Glanzman.

Ontario: Canada’s Keystone 760

David 8. Boyer and Sam Abell travel from
metropolis to muskeg across the province that
piilses as the hearrland of Canadian uniry,

Epitaph for a Killer? 596

After an all-our global war, smallpox threatens
no more, reports Dr, Donald A. Henderson,
whe led the successful campaign. The only live
smallpox viruy left now is held in laboratories.
Photographer Marion Kaplan recorvds the
final victory in Africa.

Tigris Sails Into

the Past 8o6

In a ship of reeds based on crafi of 5,000 vears
ago. explorer Thor Heverdahl followy the wake
af forgotien Sumerian mariners. Carlo Manri

and arher crewmen phorograph the vovage.

Winterkeeping in Yellowstone 8ag

When tourist throngs leave and the snows come,
K. Steven Fuller and his family stay behind

to guard shiuttered cabing and lodges above the
Yellowstone River, It's a lonely fife, but full

of beauty and special reward,

Crossing the Atlantic

by Balloon 838

Three enterprising Americans, Ben L. Abruzzo,
Maxie I.. Anderson, and Larry Newman,
describe their pianeer flight to Enrepe, o feat
that eluded aeronauts for more than a century.
With photographs by the Double Eagle 11

crew' and others. '

COVER: Double Engle IT floars roward
taechdown in France after lts historic fligh.
Phortograph by Algin Dejean, Svema.
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SPLENDOR OF AN
UNKNOWN EMPIRE

N THE BRIEF SPRINGTIME of
northwestern Svria—a season  of
bright, warm davs and cool nights—
yvou seem almost to be suspended in
the past. Dozens of tells, mounds

cloaking the ruins of ancient cities, erupt
from the sweeping plain. From the top of
oné, Tell Mardikh, 1 watched shepherds
guide their flocks through emerald pastures
ds they have since ime immemorial. Farm-
ers were harvesting the early crops—rad-
ishes, lettuce, leeks—and carrving them to
market. Now thev go to Aleppo, 60 kilome-
ters (35 miles) to the north: once, some 4 5300
yedars ago. they had come to the baraars of
the great capital slowly emerging from Tell
Mardikh, where [ stood.

For 15 dusty, difficult yvears. Dr. Prolo
Matthiae of the University of Rome, direc-
tor of the Italian Archeological Mission in
Syria (page 739), has been probing this
mound. Early on, he discovered a magnifi-
ceént gate and a massive wall. Working in-
ward, vear by vear, he unearthed dwellings,
Cisteérns, temples—clearly the remains of an
important site. But which? An inscription
found in 1968 identified it as Ebla, an ob-
scure city mentioned in scattered docurnents
ol the second and third millennia 8.¢

Then, in 1975, Matthiae hit an archeo-
logical jackpot. In the ruins of a palace ap-
parently -'.iL':'-TII}j'-'rll in the 23rd century B.C.,
he came upon the greatest third-millennium
archive ¢ver unearthed. More than 15000
cuneiform tablets (Continuned on page 735)

Lost pages from history’s first chapters,
4, 300-vear-old clay tablets found in north-
western Syrin reveal that Ebla mvaled
Ejrypt snd Mesopotamia as a major power
of the ancient world. Written in the oldest
semitic language wvet identified. doco-
ments such as this accounting of wages for
palace workers have scholars rethinking

civilization's formative veirs







Savagery often swepi
like a fierce desert wing
over the ancient Middle
East. According toarche-
ologist Paolo Matthiae,
discoverer of Ebla, the
city wias sacked by the re-
lentless Akkadinns about
2150 B.C.. as depicted in
this painting

For this article, the art
ist renders scenes in the
shape of Ebla tablets,
with characters springing
to life from backgrounds
mapired by artistic con
ventions of that penod
Hers, Akkuadian King
Neram-Sin  subduyes an
Eblaite as< soldiers sinngd
ready at his back, and
captives languish in a net
beneath

The recurring con-
quests of cities left layers
af ruins over which new
structures were raised
Archeologists digging
into a mound called Tell
Mardikh sliced through
several lavers before dis-
covering Ebla, a major
cily of the Early Bronze
Age. The excavation
vielded the largest ar-
chive of third-millennium
lexts ever found and sent
waves of excitement
through the world of Bib-
lical scholarship, Epigra-
phust Giovannd Pettinato
=ays the tablets mention
the cities of Sodom and
romorrah, and mmclude
the name David, found in
no other anclent text ex-
cept the Bible



Once thriving culture, tumbled from
the cradle of civilization into obscurity,
Fhla now grows 1n historical <tature a5
a center of surprisingly {ar-flung trade.
The tablets st more than 5,000 place-
namies and picture Ebla asan economic
piant that traded with Byhblos, Man,
Aszur, Kish, Khamazi, and other cities
Question marks (above) follow the
names of cities whose exact locations
are unknown. The text=inclade the old-
est bilinwual dictionaries ever found.
Characters in Sumerian, 4 language
that scholars understand, permitted de-
¢ipherment of the Eblaite terms

The wooden figure (facing page)
clutehing nn ax-—symbol of suthority
may deptct one of the city's Kings
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god framments—eommenrcial records, tren-
Lies, I'lrll'ill !l':- ‘J'.'.il_l-il'l'rl':'|. '!I'Irlll_l._'_li Lhe
mizts of ancient and ambiguous syntax, of
an unknown Semitic empire, with Ebla as
its seat, that once dominated much of the
Middle FEast. Since archeologists had long
regarded avria as little more than a buffe

petween the brilhant civilizations of E iy :::1

arly world like a thunderbolt

“These discoveries,” savs Dir. Ignace ]
Lréll of the University of Chicago's Oriental
Institute, “reveal a new culture, a new lan-

EuaAge, a new history. bbb

A Wias 4 mighty
kingdom, treatéd on an equal footing with
the most powerful states of the time

How mmportant are the Ebla tablets?™
asks Dir. Giovanni Pettinato, former epigra
phist of the Italian Mission (page 749). “Re-
memberthis: Adlthe other text= of this period
recovered to date do not total a fourth of

those from Ebila

Tablets Reveal Rich Details

Uhe clay tablets with their intricately in-
cized s ript attest that the crafismen of E

gained renown for the quality of their metal-
lurgy and textiles, ceramics and woodwork-
ing. One product was & cloth of scarlet and
gold that apparently differed little from the
¢ still manufactured in modern Syvria.
I he Kings of Ebla signed treaties with As-
sur, onthe Tigns River, and Khamazi, farto
the east. Tribute poured into the roval col

b g N
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fers Inom all guarters
In addition to the ansuspected magnifi
cenceof the empire, the texts bearwitness to
a1l .L'fl-lui-].llg'._' density of '_---|:iI|.|‘.|--I| In Lhe
ancient world. More than five thousand geo
graphic names appear on the tablets,
neports Dr. Pettinato: “We encounter g
swarm of small states even in the immediate
Vicinity ol-Ebia. | ['he enormous number
f citles and villages presents an entirely
new picture of the urbanization of Syria and
Pilestine int
The names of cities thought to have been
lounded much later, such as Betrut and
Byblos. 1|..l '-r-.ll'l' thie tah
and (raza are mentioned, as well as two of

e Lhird millennium

e 1B :.-l:!llli-.'-l_l--

"oee Howard La Fay's “Svyria® in the September
i NATIONAL GEDGRAPHIC, with the accon pllmy-
lng map supplement Early Civilizitions in the Mid-
dle Fast




the Biblical cities of the plain, Sodom and
Gomorrah. Also included is ltam, an ob
scure city referred toin Surd 89 of the Koran

Most intriguing of all are the perzonal
names found on the Ebla tablets. They in-
clude Ab-ra-mu (Abraham), E-sa-um
(Esau), and Sa-u-lum (Saul). Present as well
is a name never found before in ancient lit-
erature, save for the Old Testament Da-u-
dum (David), Further, the name of a king,
Ebrium, who reigned about 2300 B.C., bears

an uncanny resemblance to Eber of the

Book of Genesis, who was the great-great-
grandson of Noah and the great-gréat-great-
ereat-grandfather of Abraham, the Biblical
progenitor of the Hebrews

Three great religions—Judaism, Chris-
tianity, and Islam—trace their historical
origins to the Patriarch Abraham. The Book

™ "}

i "'ll'

of Genesis introduces him asa native of Ur of
the: Chaldees, in southern Mezopotamia
Scholars have always taken this at face vil-
ue. Most of them believe that about 1800
B.C. Abraham and his followers migrated
through the Fertile Crescent—north from
Ur, across Syria, and down into Palestine

Biblical Scholars Excited, Mystilied

But we now encounter a Syrian capital,
dating from five hundred years before the
widely accepted date for Abraham—a place
rich in patriarchal and Biblical names
Provocatively, the Ebla tablets mention a
nearby Syrian city called Ur, while Deuter-
onomy refers to Jacob, Abraham’s grand-
son, a5 a Svrian. Furthermore, Muslim
scholars have long held that Abraham’s epic
journev occurred about 2300 B.C

National Geographic, December [975




In Rome I called upon the Reverend
Mitchell Dahood, dean of the Pontifical Bib-
heal Imstitute’s Ornental Faculty and a re-
nowned authority on the languages of the
ancient Middle East. He l..'}i].'l:ti]'u'll the ex-
plosive effects of Ebla upon Biblical studies.

“Lonsider this one aspect alone,” he said.
“In early passages of the Old Testament,
(rod 15 referred to as El. Then Exodus 3:14
records that He revealed His true name,
Yahweh—which has come into English as
Jehovah—to Moses. But the Ebla tahlets
chow that a thousand vears before that
and this has produced much excitement,
and even consternation, among scholars-
both Il and Ya, forms= equivalent to El and
Yahweh, existed in Northwest Semitic per-
sonal names. Forexample, in Ebla we find o
man named Mi-ka<1l (Who is like God#)

.|I.."II.I-II|-I I‘.._II-IIII-.ll:I:-IIrllI |'|I (o 8 II II|'|'I| r|I-”|| Fl Ilr_-l||.|!|||.'|:

High seat of power, the citadel of Aleppo
(URper |t'j1.-|‘|'.l|=|.'|'- Aiop a tell, or mownd
similar to that which entombed Ehlla, 60
kilometers (35 miles) distant, Aleppo’s
walled city center has vielded some archeo-
logical discoveries, but is used primarily as
a historical museum
Aleppo began to dominntle s nefghbor
about the 18thcentury B.C. asit preempted
Lbla’s role as the area’s major trading cen
ter. Todav the tell is surrounded by mod
érn Aleppo, a vibrant metropolis of more
than u million people

Al the Tell Mardikh site (above) Th
stefania Mazzoni, a==izstant 1o the chief
exXCAvRlor, direcks the work in o room of

Ebla’: royal palace




A scholarly round of solitnire; dealing with shards
instead of cards. absorbs Paolo Matthiae as he catalogs
pottery fragments (righti. Dr. Matthiae, a University
of Rome archeologist and chief of the Ialian Archeo
logical Mission in Svria, has directed the Tell Mardikh
excavation since its beginning I3 vears ago [, Maz
gonit supervises the clearing of a mud-brick wall
anhovel. Rewards from the often tedious work: 2 pamt
ed jug (left) and a gold-leal-tovered Ligurine of & byl
with a human face ibelow)






the modermm Michael, of course—and an-

other, Mi-ka-va (Who is like Yar)."”

Father Dahood believes that the language
and culture of Ebla did not die with the city,
but survived in such Canaanite centers as
Ugarit, a Mediterranean port that flour-
ished in the 14th century B.C. (page 754).
This heritage passed on to the peoples of Pal-
estine, of which the Hebrews were one.

Dir. Matthiae feels that “the chief value of
the Ebla archives is that they show a great
state of the third millennium B8.C. in its ad-
ministrative, economic, social, and reli-
gious structures. But, in a broader sense, we
have here o completely new and unknown
world—a northwestern Semitic culture that
was the foundation for later. britliant Svrian
successors. Anempire that alters forever our
perception of ancient history.

“‘In mv opinion, the claimed Biblical asso-
ciations are not based on real evidence; the
divine name Yahweh does not appear at all
in Ebla texts. The highly developed urban
civilization of third-millennium Ebla can-
nol be soundly compared with the nomadic
culture of the patriarchs.”

In the zpring of this past yvear [ visited
Ebla for the first time. The tell rises majesti-
cally from the plain and, as you turn east off
the Aleppo-Homs highway, it seems to
dominate the horizon.

The people of the ancient Near East erect-
ed their cities on strategic sites with plentiful
water. As a result, after destruction at the
hands of pillaging armies—and to weaker
cities this came as often as once a genera-
tion—the population tended to rebuild on
the ruins. Excavating a tell is like slicing a
stack of pancakes; each stratum, with its
embedded trove of artifacts, encapsulates
history from one catastrophe to the next.

Fire Preserves History

Dr. Matthiae has christened the central
mound of Tell Mardikh with its palace and
temples the “acropolis.™ The trenches of 15
vears of excavation furrow its flanks and
top. Clambering past the deep pits, 1 looked
down into the palace archive. The sockets of
the wooden shelves that had held the in-
credible collection of clay tablets still prerced
the plastered walls; the shelves themselves

— e E— — e TR T
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The gods smiled on Ebla's political maneuverings—aor so the Eblaites hoped.
This commemaorative carving on a limestone basin shows dignitaries embrac-
ing, probably after Ebla struck an alliance with anotheér city. A goddess, at
right, stands by to render her blessing. One tablet contains what may be the old-
ect military communiqué—an Eblaite general's report to his king of the defeat of
Mari, 385 kilometers (240 miles) swav
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had burned and collapsed around 2250 8.¢.
Ironically, the flames of destruction had
baked the clay, preserving the texts for pos-
terity (pages 746-71,

The modern mind cannot conjure up the
horrors of an ancient siege or the dread con-
sequences of defeat. The Assyrian King
Ashurnasirpal IT described ane of his victo-
ries: "I cut off their heads; 1 burned them
with fire; & pile of living men and of heads
overagainst the city gate I set up; men [ im-
paled on stakes; the city I destroved . . | I
turned it into mounds and ruin heaps; the
young men and maidens . . . [ burned.”

By way of a monumental stairwav—each
step once intricately inlaid with shell—I de-
scended into the spacious audience court.
The dais where once the ruler had held court
still stood, and in the crevices that crazed the
floor poppies nodded scarlet. A passage by
CUmar Khayvvdm came to mind:

I semelimes think that never blows so ved
The Rose as where some buuried
Caesarbled. . . .

Wandering through the roval quarters, 1
reflected on one singularly attractive ohliga-
tion of kingship in the Middle East. The
monarch was expected to defend the wid-
owed, the orphaned, and the poor from all
exploitation and injustice., According to
documents unearthed at Ugarit, failure to
protect the poor could cost a king his throne.

On the reverse slope of the acropolis, ex-
cavations reveal the quarters of the 11,700
functionaries who served the palace in its
prime. By ancient standards, Ebla was a
megalopalis, Some thirty thousand lived
within the walls, and the population of the
¢ity plus its suburbs and satellites came to
more than a quarter of a million.

Later T had coffee with Dir. Matthiae in his
quartersin the village of Tell Mardikh, ad-
jacent to the site. “We know, ™ he said, “that
the walls of the palace were as tall as 15 me-
ters [30 feet]. Very imposing. A= to its gran-
deur, we have no idea, And perhaps we
never will. Erosion has certainly destroved
the upper reaches,”

Dr. Matthiae has formulated a tentative
reconstruction of Ebla's history. Discover-
ies yet to come, however, will certainly
modify the details. Aflter what he calls “an
intense period of formation,” Ebla became,

by about 2400 8.C. , a thriving city. Prosper-
ity and power burgeoned under the reigns of
live successive kings, Indeed, so powerful
did Ebla’s kings become that thev apparent-
ly contended with Sargon of Akkad, founder
of the world's first empire, for domination of
the Euphrates River.

“Control of the Euphrates,” pointed out
Dir. Matthiae, “meant control over the stra-
tegic traffic in metals from Anatolia and in
wood from the Syrian forests near the Medi-
terranean, both natural resources essential
to Mesopotamian economic life."”

Akkadians Prove Relentless Foes

The struggle apparently ended when Sar-
gon defeated the Eblaites sometime before
2300 8.¢. The economic considerations in-
volved stand out clearly in Sargen's victory
inscription: “He worshiped the god Dagan,
who gave him from that time onwards the
Upper Country, Mari, Yarmuti and Ebla,
as far as the Forest of Cedars and the Moun-
tain of Silver.”

“It’s probable,” Dr. Matthiae told me,
“that this vague formula indicates a victorv
and an exaction of tribute rather than an
actual conguest of Ebla. For, less than a
century later, when Sargon's grandson
Naram-Sin captured Ebla and burned it
along with its precious archives, he pro-
claimed the epic nature of his deed. On a
monument to himself, he inscribed:
“Naram-Sin, the strong. the congueror of
.. . Ebla, never before subdued in history.

But Ebla rose from the ruins. The last
century of the third millennium finds refer-
ences in far-flung cities to the presence of
Eblaites. Roval records from Urof the Chal-
dees, for example, mention two Eblaites by
name—Ili-Dagan and Gura., And “Surim,
the messenger, the man from Ebla." even
made votive offerings to the local god.

“But,” Dr. Matthize told me, “about 2000
B.C. Ebla was destroved again. We know it
because of the thick layers of ash found ev-
ervwhere in this stratum. What happened?
Well, Ur fell to the Elamites and the nomad-
ic Amorites around 2000 B.C. Several texts
show the presence of Amorites throughout
northern Syriaduring this period. Doubtless
they struck at Ebla too and wiped it out.
This time the attack resulted in the collapse
of early Syvrian (Continued on page 748)
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All roads led to Ebla throughout much of the
Middle East. long before Rome held swav. Unee
there, those roads went directly to the steps ol the
roval palace. Ebla erected no walls around iis
palace, only around the city itsellf. Eblaites be
lieved their leaders should be accessible and
accountable. A king ascended the throne nol
strictly through Hneage but by ¢lection, and was
:|'|'_-'|!-||||_:'-|:L]|E for the wellare of widows. the or-
]:-}|.'|_:|1|_'|‘|__ and the D30T I derelict, a |".J:I[-_"l:l"ll'.||: be
ousted by a group of elders. The palace complex

National Geperaphie, December 1978




Included an audience court where vitizens aired
grievances before their ruler.

The tablets mention a long-reigning king
named Ebhrium, and scholars have noted the
similarity of the name with that of Eber of the
Bible, a direct forefather of Abraham.

In this paimnting, distant mountains loom like
huddled e¢ges belore Ebla’s imposing walls
Each of the four city gaties was dedicated to a dif-

terent god, and each city quadrant was oversesn

by-a fgod, a kind of ward bass. Anextensive labog

Ela: Splendor of an Unknowse Empire

civision was revealed by a tablet Hsting numes-
ous professions. Close to the king stood the
scribe, who oiled the machinery of the ¢ity's bu-
reaucracy. A kKing who couldnt read messages
from olher cities ot write treaties placed heavy re-
sponsibility on those wihio could.

The inscription on this sculpture fragment
found at Tell Mardikh in 1962 (left) identified it
ns astatye of Ihbit-Lim, 8 member of & roval Eb-
, and confirmed that the site of Ebla
Had inddeed been found

Inite famdly




A1y unlikely-looking trove of archeological gems, fractured tablets lie half-buried,
awniting theescavator's brush and the interpreter s eve Whien fire eutied Ebla, mnns

tablets fell and broke as the wooden shelves holding them collapsed, But the fire als
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pnroved a boon to archeology, for it turned the grechive intoa kiln that baked the tahlets

tea hardness that wil hstood the ages Inall, digeers have unearthed more than
taolets and frarments since the archive's discovery in 1375

Ebla; Splendar of an Unknown Empire




(Contintied from page 741} culture as well
as the destruction of the city. In the after-
math we find a new people with a new cul-
ture. Ebla flourished brieflv once again, but
around 1800 B.C. the city began to decline,
and within two hundred vears finally disap-
pearéd from history.”

Dr. Pettinato disagrees with this chro-
nology, For a number of reasons, he feels
that some of the tablets from the royal ar-
chives date from at least 2300 B.C., making
the city older than Dr. Matthiae's estimate.
Furthermore, he said, “These early tablets
display an ease of expression, an elegance,
that indicates complete mastery of the cune-
iform system by the scribes, One can only
conclude that writing had been in use af
Ebla for a long time before 2500 B.C."

Writing Born of Trade

Dir. Pettinato’s work on the tablets stands
as a classic of philological research. To ap-
preciate his achievement, one must under-
stand something of the development of
written language in Mesopotamia, the Land
Between the Two Rivers, where il originat-
ed some 5,000 vears ago,

T48

Ebla vields her secrets only to patient
suitors, as these scholars (right) well
know . After initial bafflement followed by
yvears of painstaking study, Dr. Pettinato,
seated, conciuded that Eblaité was o Se-
mitic lsnguage herelofore unknown. The
Reverend Mitchell Dahood, standing, a
linguist at the Pontifical Biblical Institute
in Rome, believes Eblaite will iluminate
enigmatictermsuséd in theOld Testament

The Eblaite equivalent of today's school
notebook, this tahlet (left) shows a stu-
dent’s attempt to complete an exercise
The excavation revealed the existénce of
the oldest academies for scribes outside of
Sumer, where cuneiform writing originat-
e¢d. Though most of Ebla’s writings are in
the Sumerian langusge, the Eblaites also
used Sumerian words as svilahles to write
the words of their own tongue.

HaATeDREL WHTEW RLTFFS. Ol WE TEATERL: sl T
HIHMFLD TR

In the beginning, writing was the child of
economics, existing merely to record trans-
actions. When a trader shipped ten head of
cattle, he sent a crude bill of sale in clay—
with a pictographic symbaol for cattle plus a
sign for the number ten. The buver respond-
¢d with a similar receipt. Thus ancient busi-
nessmen, and the inevitable tax collectors,
could maintain their ledgers.

A mysterious people, the Sumerians, ap-
peared suddenly in Mesopotamia in the
fourth millennium. They founded the first
cities, and thev also developed an elaborate
pictographic system of writing with somé¢
two thousand signs. When an unknown ge-
nius realized that signs could also represent
sounds, writing as we know it was born.

The Sumerians and their script dominat-
ed the Fertile Crescent for more than a thou-
sand vears. And for almaost all that time they
had to fight off the incursions of barbarous
Semites. When the defenses finally broke in
the 24th century 8.C., the great Sargon—a
western Semite—Dbuilt his Akkadian empire
upon conquered Sumer. He, and virtually
every king who reigned thereafter in the
Land Between the Two Rivers, retained

National Creographic, December 1978



Sumerian as the idiom of religion and
literature; and even adapted Sumer's sys-
tem of writing to express their own various
languages,

In the Ebla tablets studied thus far, the
majority of the words appear to be Sumeri-
an. The remainder, in the language of Ehla,
were initially indecipherable. But Dr. Pet-
tinato found even the Sumerian portions dif-
ficult to read, since the Eblaite scribes were
completely bilingual. Because they “could
switch with the utmost ease from one lan-
guage to the other, it was almost impossible
tounderstand atabiet completely, for Sume-
rian words would alternate with words writ-
ten in this as vet incomprehensible tongue: ™

Eblaite Language Tough to Crack

Dr. Pettinato set himself the task of iden-
tifying the unknown language; not a simple
undertaking, for cuneiform signs can con-
vey many meanings. Indeed, the sign that
orignally depicted the rising sun came to
represent some forty words and a dozen sep-
arate svllahles.

In the end the bilingualism of the scribes
gave him the kev 1o decipherment. Some of

Ebla: Splendor of an Unkrnown Empire

the texts bore the notation dub-gar at the
end, Sumerian for “tablet written." In other
tablets he noticed that the final Sumerian
characters were gal and balag, meaningless
in juxtaposition. But the same two signs
could also be read as ik and (ub. Fortunate-
ly, Dr, Pettinato had studied Canaanite lan-
guages before specializing in Sumerology; in
ik-tub he recognized a form of the West Se-
mitic word &tb, “to write," obviously ex-
pressing the same idea as dub-gar.

With that clue. Dr. Pettinato went on to
identify the language of Ebla as a new
Northwest Semitic tongue, a forerunner of
all the Canaanite dialects, which include
Ugaritic, Phoenician, and Hebrew

Once deciphered, the tablets transmitted
vivid glimpses of the remote past, For ex-
ample, Ebla maintained an academy for
scribes, the earliest known outside the land
of Sumer. Among the scholastic texts, he
tound the first known bilingual dictionaries,
lists of 3,000 Sumerian words with Eblaite
equivalents. Then there are the students’
tablets. “One notes the unsteadv hand, the
shght familiarity and even less patience;
some lablets are even left half completed.
Orthers show signs of erasure or a disapprov-
ing tick mark added by the teacher.”

With obvious delight Dr. Pettinato told
me of an Eblaite named Azi whose long-ago
career he had beenable to follow through the
roval archives. *We first meet him on what
seems to be an examination text, one of the
documents prepared by the voung Azito ac-
quire the title of dub-sar, scribe.” The pupil
completed his test by inscribing;

-1 Azi
dub musar has written the tablet,
ip-tur-i-sar Iptur-lsar

dub-2u-zu
|Ih- |!'.'-|,]'

(being) the teacher,
the Elder

tam-ta-1l Tamta-il
m-mi-0 the dean.
a-zt An.

“Well,” continued Dr. Pettinato, “Azi ob-
vipusly passed, because when we encounter
nim later he has the title of dub-zu-zu,
Sumerian for ‘the one who knows tahlets.'
Finally, in maturity, he appears at the very
summit of the administration of Ehia.”

On a list of professions found at Ebla, that
of scribe is rated number one. Not onlv did a
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scribe’s peculiar skills enable a king—him-
self usually illiterate—to make his will
known throughout his dominions, but the
stylus, flicking across wet clay, kept the
commercial records that orgamzed trade.
He wrote the treaties that bound states to-
gether and described the wars that splht
them asunder. Not least, he recorded the Lit-
urgies and anthems to the deities who stood
hetween mankind and impending doom,

The ancient world knew well the over-
whelming power of the word. Along about
2080 B.C., an aging pharaoh gave some ad-
vice to the son, Mervkare, who would suc-
ceed him: *Be a craftsman in speech, [so
that] thou mavest bestrong . . . the tongue is
a sword . . . and speech is more valorous
than any fighting.

Archives Link Ebla to Mari

The roval archives of Ebla revealed some
surprising information regarding Mari, a
creal city on the middle Euphrates. Excava-
tions commenced there by the French in
1933 uncovered a striking capital that had
¢ I'I_i "i:'-'r.l.'E e riodsof brilliance in the third mii-
lennium and again at the outset of the sec-
ond. The magnificence of Mar may be
measured by the fact that the royval palace
numbered three hundred rooms and courts

Dir. Pettinato has found some five hun-
dred mentions-of Mari at Ebla. Not only dad
a lively trade bind the two cities, but Ebla
actually conguered Mari, and Eblaite Kings
mounted the throne.

The Ebhlaites gave a different name to
¢ach vear of their complex calendar, often
memorializing some great event that had oc-
curred. One—approximately equivalent to
24808 . by Petlinato’s estimate—is called
Dis mu til Mari ki, Year of the Defeat of
Mari. Apparently, at that time, Man had
become subjectto (Continned on page 755)

Information was power in Ebla, where
scribes carried as much clout as generals

Ensconced in his archive, a scribe checks
one tablet while others are filed, Eblaites
used both tablet sides, writing in columns;
these texts record quantities of goods, Af-
ter completing the list on the reverse side,
srribes aften left blank columns 1o separate
the totals, inscribed on the ledt

750
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Handy with tools as well as tablets, Eblaites produced fine goods of metal
wood, cloth, and cluy. In this montage, craftsmen load shell-inlnid tables for

National Geographic, December 1975




shipment abroad. Behind a tableau depicting the mountainous countryvside over
which they traveled, acaravan of Eblaites arrives ata distant city, ready to trade

Ebla: Splendaor of an Unkrnown Empire




The apparent heir to Ebla’s legacy, o
cosmopolitan north Canannite center
called Ugarit mlittered on the Syrian
coast. One of Usarit's sizable achieve-
ments fits onto a finger-size tablet (low-
er left). Its face bears Ugarit's entire
i0-letter alphabet—a glantstep in prac-
tcality from the hundreds of characters
used in Ebla, The Ugaritic vocabulary,
however, inherited many wornds from
the Eblaite language. Scholars also dis-
cern the influence of Eblain the cultures
of other Canaanite peoples from whom
the Hebrews horrowed

Whether the subject of this Ugarttic
sculpture (lefl) was divine or mortal,
male¢ or female, 15 unknown. But the
person’s station was lefty enough to
merit & likeness in ivory, a coif once
veneered with gold, and ornaments of
gold and silver. The excavation al
Ugarit, still active fifty vears after the
discoveryv. vielded a letter {above) to
the king of Ugarit from Ini-Teshub
king of I_I.LFI'I'.I"._.I'!]".l".. A iy near il
The tablet carries the Carchemish seal.

While waiting for the sigmiicance of
Ebln to crystallize, Biblical scholarship
hasalrendy been aided by discoveries af
Urarit The Ugaritic texts tell of such
deities as El. Asherah, Baal, and Da
eary, known previously only from the
Bible and a few scattered texts. Ugaritic
literature portrays these gods and god
desses in colorful epics and rituals. Thas
has brought deeper understanding of
a relizious system that, as the Hible

relates, was violently opposed by the

Hebrew prophets

National Geographic, December 1978




(Continyed from page 750) Ebla. But
Iblul-Il, king of Mari, not only withheld
tribute but also seems to have seized an Eb-
laite commercial colony as well. Ebla dis-
patched a geperal, Enna-Dagan, and an
army to deal with the recalcitrant Thlul-T1.

Enna-Dagan has left us what may be the
world's first military communiqué. He
marched toward Mari, and every rebellious
village en route felt his fury. “The town of
Abury,” he wrote to his monarch, “and the
town of llg . . . I besieged and 1 conquered
. . . piles of carpses T gathered in the land "

All along the route—and, eerily, it is iden-
tical to that followed by the present-day
road between northwestern Syria and
Mari—Enna-Dagan triumphed. The names
af the towns ring out like a litany of doom—
Tibalat and Dwi, Irim and Emar and Lalan-
ium—and always the dread coda: “piles of
corpsez I gathered. "

The farces of Iblul-11 resisted energetical-
Iy, but in the end Mari surrendered: Iblul-11
paid a prodigious tribute in silver and gold.
A few decades later Mari appears to have
passed into-total vassalage, because its rul-
er, Shura-Damu, was the son of Ebrium,
perhaps Ebla's greatest king,

Pettinato has learned that the kings of
Ebla—like their Old Testament counter-
parts—were anointed when they mounted
the throne, and that the office was elective
rather than hereditary. Ebrium won four
seven-year terms and ruled for 28 yvears, Ap-
parently defeat was gracefully accepted, for
records show that ex-kings—still retaining
their royal titles—continued to receive ra-
tions even after their reigns had ended.

Seribes Taught in Distant Cities

Ebla plaved out its historic destiny in con-
stant interaction with the varied kingdoms
of Mesopotamia, from Sumer o Babylonia.
Kish and Adab are mentioned frequently in
Eblaite texts, and Dr. Pettinato believes
that scribes from Ebla even taught in Meso-
potamian capitals. Abu Salabikh—prob-
ably the Biblical Erech—had some “special
relationship"” with the Syrian citv; of the tab-
lets unearthed there, 80 percent bear the
names of Semitic, probably Eblaite, scribes.
Clearly, to understand Ebla, one must also
onderstand the seminal civilizations of the
Land Between the Two Rivers.

Ebla: Splendor af an Unknown Empire

Ancient Mesopotamia is modern Iraq, an
Arab nation with an oil-rich, hard-driving
socialist government. For as long asmen can
remember, the Land Between the Two Riv-
ers has been productive, It remains so today,
but only where the ancient irrigation sys-
tems are being modernized and supplement-
ed by the government. In the brief greening
of springtime, farmers in the hinterland has-
tentoreap aswiftcrop of grain. Dairy herds,
browsing on the fresh grass, provide cream,
and when the first apricots arrive, Iragis de-
light in a rich sherbet chunky with the new
froit, called mishmish,

A Land Weary With the Past

Despite this transient plenty, the land
seems bereft of promise. Away from the
cities, the terrain wearies the eve. Flat and
featureless, it stretches to the horizon. When
I reached southern Tragq, the waxing sun of
early Miay was already bleaching and bak-
ing the soil. Midsummer would bring tem-
peratures as high as 60°C (140°F), and the
savage sun, with no clouds to veil it, would
incinerate the little plots of green.

A harsh and forbidding land. Butone that
shaped destiny. One that shaped even our
own everyvday lives. The mathematics of
sumer—hased on a sexagesimal svstem—
lives on in our 60-second minute, 60-minute
hour, and 360-dezree cincle.

The two mighty rivers of the Fertile Cres-
cent, the Tigris and the Euphrates, still flow
tirelesslv. Gods among rivers, these. Once,
dim thousands of vears ago, they quickened
the soil beneath the hand of some unknown
tiller sowing the seeds of civilization. Nip-
pur rose, and Kish, and Ur of the Chal-
dees—names that echo down the eons like a
cradlesong of mankind.

But all that happened long ago. Now the
terrain—overfarmed, over-irrigated—dis-
solvesinto a khaki-colored infinitv, Like the
ancient kingdoms that it nourished, the
Land Between the Two Rivers has suc-
cumbed to time and to exhaustion.

Nowhere is time's cruelty more munifest
than in the sand-swamped ruins of Nippur.
Once it was a garden city on the Euphrates,
the religious center of Sumer, dedicated to
the supreme deity, Enlil, who also figured
in Ebla’s syncretistic pantheon. But the
fickle river shifted its course, abandoning
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Nippur to the desert like a discarded lover.

From the Babylon Gate in Nippur's
crumbled western wall, I walked across roll-
ing mounds of potsherds, For generations
archeologists have been probing the remains
of this vast and once densely populated city
with spectacular results. Yet the desert still
dominates Nippur. Sand, like a slow but
certain surf, laps about the base of Enlil’s
great, crumbled ziggurat; sund almost as
dark as gunpowder, minute grains that sift
into excavated structures and gradually Jull
them back into their long subterranean
sleep. Standing there in the desolation, T re-
membered a love poem from the citv's great
days. Four thousand vears ago a bride of
King Shu-Sin had sung:

Bridegroom, dear to my heart,
Goodly is your beauty, honevsweet,
Lion, deav to my heart,

Goodly is your beauty, honeysweet,
Bridegroom, let me cavess you. . . .

Nippur, in its remote rise and fall, had
known every nuance of human relations.
Archeologists have found a legal text that af-
fords vivid evidence of the essential same-
ness of mankind's condition.

It seems that, about 1900 8.c., three
men—Ru-Enlilla, son of a barber, Enlil-
ennam, son of an orchard keeper, and one
Nanna-sig—murdered the son of a priest,
Lu-Inanna. They had done so at the instiga-
tion of the victim's wife, Nin-dada, and one
of the three had been her lover.

The king ordered a trial before the nine el-
ders of the assembly of Nippur. The elders,
whaose professions ranged from birdcatcher
to potter, pronounced: “Those three males
and that woman should be killed. ., , ."

Two lawvers spoke for the defense, and
their words spell out the abvsmal estate of
women in the ancient world: “Granted that
she killed her husband—what can a [mere]
woman do that she should be killed?" Con-
cluded the court: “Her guilt exceeds that of
the ones who killed. . , .

>0 -all were put to death—Nin-dada,
racked by the same dark passions that
scream from this morning’s tabloid, her
lover, and his two accomplices. Somewhere
beneath my feet they lay, all passion purged.
Yet, the curious workings of archeology had
conferred upon these felons a fame denied to
many a king of this very city.

Babvlon Cursed as Seat of Iniguity

Driving northwest from the ruins of Nip-
pur, I passed through the modern city of Al
Hillah, notable because it is built of mud
bricks scavenged from nearby Babylon.
Just outside Al Hillah, I came toa wondrous
road sign: Turn left for Babylon; straight
ahead for Baghdad. I turned left,

Tradition has made Babylon a synonym
for wickedness and vice. Actually it was one
of the noblest cities of antiquitv—aone that
bestrode its world for two thousand vears.
Even the Prophet Jeremiah referredtoitasa
“golden cup in the Lord's hand."

To enter the ruins, vou mount a contem-
porary stairway, Atits top the remains of the
great city hie before yvou—the squarish, arro-
gant architecture of bricks baked for eterni-
tv. You pass through the soaring Ishtar
Gate, where sculpted lions and bulls and
griffins stride on the looming walls.

Once théy glistened in glazes of purple
and gold. Once too the chariots of mighty
kings clattered through to the roar of the
multitudes. Beyond stretched the broad
Processional Way, leading to the temple of
Babylon's chief god, Marduk. The great
King Nebuchadnezzar plated the interior of
the god's sanctuary—340 meters (130 feet)
long—with solid gold,

But Marduk and his temple are long gone.
All is abandoned, all is quiet in the glare of
the pitiless sun. The ruins stretch toward the
Euphrates like a jumble of tiny, truncated
tells. Picking my way through them, I
reached the river and strolled among the
erect date palms that line it like sentries;

A boy passed, leading the familv goats

Wide-eved and suppliant, King Itur-Shamagan of Mari exudes adoration for the
deity to whom his statue was dedicated. Mentioned often in the Tell Mardikh tablets,
Mari traded with Ebla for several decades. Located on the Euphrates River along the
main trade routes of the Middle East, the city gleaned fabulous wealth. After Mari's
discovery in 1933, excavators unearthed a three-hundred-room palace.
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homeward, two small girls sang & sweet
childhood song. Otherwise, no sound save
the soothing chirps of the swallows darting
among the palms. What was there to re-
member, as the twilight fell, but the 2,600
vear-old lament of the captive children of
Israel? “ By the rivers of Babvlon, there we
sat down, vea, wewept. , . ."

Baghdad Evokes an Ancient Spiril

But it i= false to associate Babyvlon only
with melancholy. The city ived too long and
too joyvously for that. In Baghdad, the next
evening, [found an atmosphere more evoca-
tive of Mesppotamia’s past.

In the Tragi capital, public gardens line
the Tigris, and I walked through them
downriver from the Al-Jumhuriva Bridge.
Roses, hollyhocks, oleanders grow in profu-
sion, and sunflowers provide gaudy splash-
esof vellow. Vendors hawk sweets and nuts
and chilled drinks. There are plaverounds,
and children shriek with delight as thev
clamber on the slides and jungle gvms.

As the sun sets, lanterns plerce the dusk,
They glow vellow, red, blue, green against
the foliage. Neon lights shine above the fish
restaurants and cafés along the shore. Small
groups patrol the riverside, rejoicing in the
first breeze of evening. Beside the restau-
rants, the men who cook mesgeof, or grilled
fish, prepare their fire pits and restock their
bathtub tanks with large carp fresh caught
in the Tigris. It is pleasant to stand in the
dark and watch the fish, split and affixed to
stakes, cooking slowly beside a big, wind-
blown wood fire, To eat them is something
else; mezgoot, alas, tastes like grilled mud.

Caily lighted pleasure boats dart up and
down the river. voices lift in laughter, and
the bats make their first sorties against the
swarming mosquitoes. OF a spring evening,
was life in ancient Babylon like this? I rather
suspect that it was,

Autumn brought me back te Ebla, where
the Italian Mission was tidving up after
almost two months of digging. T found Dr,
Matthiae jubilant. The campaign had pro-
duced some seven hundred significant
artifacts,

“The mast important,” he told me, “is the
lid to an Egyptiin stone jar. It bears the car-
touche of Pepi 1. the pharaoh who reigned
from 2332 to 2283 B.C. This proves that the
city 1s as ancient as we claimed and, further.
that it could not have been destroyed until
after the beginning of Pepi's reign. It is also
the first evidence ever found of Egyvptians in
the interior of Syria.

“And that's not all," he continued. “We've
found some evidence suggesting that some-
where in the tell is another archive, this one
dating from the early 18th century, the time
of Hammurapi.”

Ebla holds surprises vet to come.

New Life for Past Glories

NO one can visit the stark remains of the
greal civilizations that once raised battle-
ments and temples from the Syrian plain to
the Persian Gulf without recalling the vin-
dictive cry of the Prophet Jeremiah: “Her
cities are a desolation, a drey land, and a wil-
derness, a land wherein no man dwelleth,
neither doth any son of man pass therebv.”

For long centuries that epitaph stood as
the simple truth. The harsh, sunstruck soil
had swallowed up the gaudy, pagan mag-
nificence of Babylon and Nippur and Ebla.
Even today, wolves howl in the wasteland
beside Ur of the Chaldees.

Yet the skill of archeologists has imparted
a new life to these germinal cities. In recog-
nizing the brilliant achievement of those
who built them, we do no more than recog-
nizeour legacy from those distant days when
the world—at least to our kind—was as new
As morning. []

Thousands of characters, with tales to tell of a long-darkened stage of history, will
lure an increasing audience as their once bewildering language becomes more and
more intelligible. Some subjects may sound mundane, but they significantly enhance
the body of knowledge about Ebla: These tablets report on international trade, de-
scribe various professions, and keep track of cattle allotments to civil servants and
payments in grain exacted by the king. Froitful digging at Tell Mardikh could last an-
other century. And beneath Ebla, experts feel, ancient settlements from the depths of

man's civilized history await their turns

Eblu: Splendor af an Unknown Empire
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On the threshold of a new life, Niagara Falls hometown bride Josephine Mirabell:
poses for wedding pictures at Ozkes Garden overlooking the falls. Her province too



OU COULD ENTER the Province
of Ontario by crossing a bridge into
the Canadian city of Niagara Falls,
Millions do.
You'd likelv be stricken with awe
by that terrifving cathedral of falling
water. You'd certainly know vou were in
tourist country: boat trips into the spray, ob-
servation towers, miles of souvenir shops,
restaurants, motels. And in honevmoon
land, of course, Most motels advertise hon-
CVMOOon suites

But vou'd see little to suggest vou had just
entered the richest and probably most cru-
cially important province in Canada today
Or a huge industrial workshop, fringing a
vast northern wilderness, Or the heartland
of the world's second largest nation, grap-
pling with the most diverse and momentous
problemsin its history, Or a province with a
tewildering love-hate relationship with the
United States,

Especially if vou were on a honevmoon.

Wscurious.  (Continued on page 7635)

standsata threshold. With Quebec threatening separation, Ontario as the mast popu-
lous of Canada's ten provinces seeks to cement the marriage that is the Confederntion,
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Ontario

“The golden hinge," Ontario

links Canada's east and
west, Ironically, this richest
province began in 1791 as
poor English breakaway
from French Quebec.
Today's Ontarians are
‘multinational, and their
provineial budget tops

ANEA: 412 582 square
miiles, POPULATION:
8. 400 000, CITIES:

Tﬂmn.tﬂ HIHJ'IJ-. Efﬂﬂﬂ.{mi-
provineial capital, is
Canada’s larzest
metropolitan area;
Cittawa (pop., 304,000,
nation's capital. EOONOMY:
Uintario's manufictores
ecpin] half of Canada's
total; second in minersl
production after Alberta
LANGUAGES: 6,460,000
English speakers;

462,000 French.




Evervbody thinks of Niagara Falls as the
honeymoon capital of the world, and we
don't even know how the idea got started.”

James Muoir heads the Canadian Niagara
Resort and Tourist Association. Under the
thundering of the falls, he telle me they have
14 million visitors a year—more than any
other resort town in North America. “We've
heard that Napoleon's brother brought his
bride up here by stagecoach from New Or-
leans in about 1804, We can't corroborate
that story, but grooms have been bringing
brides for at least a hundred vears. Film-

nkers produce honeymoon movies here all
the time, but they never even ask how it all
came about.”

Now as it happened, 1 married into Can-
ada twenty vears Ago—a voung womain
from Vancouver, British Columbia. QOut
there, they feel about &s far from the prov-
ince that influences them, politically and
economically, as vou can get. ™ (And, in fact,
2iberia 1s geographically closer than Otta-
Wi, their national capital. )

Like Canadians in every other province
and territory, they have a basic mistrust of
this Ontarnio. Yet they know in their bones
thatthroughout Canada’s historvit has been
(Mtawa and Toronto and Ontario that have
held the nation together. And in recent
times, with a grinding buildup of troubles
across the land, Canadians are taking a

Skillful negotiator, pipe-
smoking Untario Premier
Willlam Diavis—here con-
lerring with -alde Edward
miewart—saw his ten-point
eCONOmIC pProgram [or the
nation accepted at this Feb-
ruary meeling of Canada's
premiers and prime minis-
ter. Davis operates from
strength; his  Progressive
Conservative Party has
ruled Ontarians—a third of
all  Canadians—for 35
vedrs, He believes that “re-
solving the national-unity
question goes hand in hand
with solving unemploy-
ment, inflation, and region-
al disparities.”

closer ook at this heartland province. (See
Close-Up: Canada—Ontario, a supple
ment to thisissue.)

When I first arrived to explore Ontario, it
wasn't through Niagara Falls but Ottawa.
Here on Parhament Hill, home of the Gov-
ernment of Canada, the questions tend to
gather, and the answers sometimes too

Queen Orders o Capital Compromise

Litawa 1= the capital because 120 vears
ago Queen Victoria decided that Canada
wis never going to work with Toronto as its
capital—nor Quebec Citv, nor Kingston,
nor Montreal. All those places had been
tried, 1in French and English Canada, and
for reazons having to do with two centuries
of nationalistic non-understanding, new
and neutral ground was needed

50 Victorna placed her new capital out in
the wilderness on the forested border be-
tween the French and English, on the Otta-
wa and Rideau Rivers. And away from the
troutiesome United States border. After the
War of 1812, England’s military built the
124-mile Rideau Canal between Ottawa
and Kingston, so British forces wouldn't
have to zail a long stretch of the St. Law-
rence River under the menace of cannons on
the U. 5. shore

* W Dream On, Vaoncouver
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When winter comes, pood-natured
Ltawansdon wooiens and seek the hriehi
scke of the 85 inches of snow and minuy:
20°F temperature that make the city the

oldest capital anvwhere, except for Ulan
Bator tih Mongoli. A creative child trans
lorme a {rozen pane into palm-print art
(right). Skaters—as many a5 35,001
U AY- -5 iFt On A six-rmtle Mg aown
town, the Rideau Canal ibelow

Hehind the traditional Enghish facade of

Parliament ileft), Canadians of many eth

nic groups and politgcal persuasions warm

up with vigorous debale under a system
pegueathed by Gireiat Brtaan hey an
fa=hionine radical alterations. The lan
guages act of 1969 =avs federal service:

must be avallable in Enghizh and French
To stress biculturalism, Oitawa was unit-
ed with the Quebec city of Hull across th
river (o Iorm the Nattonal Capital Regon
5 owinter meits nto Hue-skied aonng
milhons of tulips bloom and the first of two
mithon visitore arrive. Crulse hoats and
canoes wend Lhe Ridean: young fHEO]NE
tune up for the CHiawa International Festi-

cal of Music, At Parliament, university re
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The capital has been here ever since, for
worse and for better. For better, recently.

Ottawa has had s sweeping renovation.
Miles of sleek new government office build-
ings surround the Old World core of Can-
ada's Parliament Buildings and monu-
ments, There are parks by the dozens and
flowers by the millions, along with bicycle
paths and walking trails, restaurants and
theaters—on both the Ontario and Quebec
sides of the Ottawn River. And with French
and English Canadians of both sides happily
using them all,

City Spreads Cosmopolitan Feast

It is late September, In running shoes and
onlv a hundred vards from my hotel, I turn
onto a Jeaf-strewn pathway along the Ri-
deay Canal and fall in with another jogger.
Jim McDonald, it turns out, is running not
only for the sake of his cardiovascular sys-
tem and the crisp glory of the morning, butis
also gearing up to help his boss, Prime Min-
ister Pierre Elliott Trudeau, in the forth-
coming election race.

“Ottawais Canada's best-kept secret, vou
know,” Jim says, “And even in the winter.
It's the coldest major capital in the world,
but this canal iz alwavs mobbed with ice
skaters. 1 skate twelve miles myself most
mornings before breakfast. And ski in Gat-
ineau Park, right over there in Quebec.

“Nighttimes; at the National Arts Centre,
vou can hear concerts by the best orchestras
from around the world, enjoy the finest the-
ater, meet fascinating people. Across the
rver vou can find French restaurants to
make vour mouth water.”

Why does Jim McDonald, raised in To-
ronto, consider all this so significant? Be-
cause he knows Ottawa's dismal history.

For a hundred yvears after Victoria chose
this capital city, it sat stolidly on an Ontario
bluff, content to be dull and frumpy, acting
bigoted, looking down its nose into French-
Canadian Quebec.® Its government bu-
reaus were almost completely under the

control of English-speaking Canadians,

Anglophones, who had little awareness of
Francophones or their language. With few
exceptions French-speaking people were
relegated to clerical and menial jobs. Pro-
vided they would speak English, of course.

Today all that is changed. Francophones
hold thousands of important positions. The
French language is not only respectable, it is
de rigueur.

Under French-Canadian Prime Minister
Trodeau, and before him Anglophone
Prime Minister Lester Pearson, the city not
only cast off most of its moldering, red-brick
Victorian shell, but also joined the rest of the
nationin a hillion-doliar bilingual and bicul-
tural revolution.

“Evervthingvoudo here,"” Jim McDonald
says, “is now both in French and English.
Thev are more than simply two official gov-
ernment languages for work. You need
French for just about everything—{for cock-
tail parties, for dinners, for plays and operas
in French.”

Dual Cultures — Precarious Balance

Ottawa, fnally, has become & meeting
piace. Here the traditionally bitter “two soli-
tudes” of Canada—the mutually isolated
“superior” English and the withdrawn, re-
sentful French—are meeting in a new atmo-
sphere, wining and dining, talking and
playing, operating & national government
together. In two languages. However
precariously.

“The question,” says McDonald, "is
whether we've been able to make enough
changes in our attitudes, and soon enough,
to help dissuade the French Canadians of
Ouebec from voting themselves out, and so
breaking up Canada.

“It’s incumbent on people like me, who
grew up totally Anglicized, to learn to con-
sider our two languages and our two cul-
tures as a national privilege. We should stop
freting over who we are, vis-a-vis you
Americans, (Continted on pape 772

*See “One Canpda—ar Two?™ by Peter T. White,
NaTioNaL GEOGRAPHIC, April 1977,

Learning the ropes, deckhand Bridget Westcott sets steel mooring cables on the 730-
foot Glassbrenner, one of the workhorse freighters serving Ontario’s 35 5t. Lawrence
Seawny ports. Ignoring detractors claiming a woman can’t doit, 22-vear-old Westcott

has warked her way up to the wheelhouse “the old way—on deck.”
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Eager pony trainer, 10-yvenr-old Katja
Faperztroem, here with a friend’s mount,
won pointsat a June show in Aurora, open-
ing & season she hopes will carry her to To-
ronto's Royval Agricultural Winter Fair
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and should start being unified Canadians.”

If Ottawa worries about national unity.
Toronto, fiftv minutes away by jet, has
bleary eves over the depressed economy.

Here live 2,850,000 people, a tenth of
Canada's population.™ They run the com-
mercial powerhouse of the nation and wear
a longtime nationwide image as tighthsted
hankers, businessmen, and manufacturers,
all bent on ruling and supplying Canada as if
irom Imperial Rome

Golden Horseshoe Scores a Ringer

Toronta™s commercial complex has ex-
panded along the curving western shoreline
of Lake Ontario, from Oshawa to St. Cath-
arines and through other pnetime small-
towns-hecome-rich-cities like Mississauga,
Brampton, Burhngton

Now known as the Golden Horseshoe,
thiz crescent has become Canada's only
megalopolis, with 3.8 million people. Clus-
ters of gleaming skyscrapers cleave the hon-
zon, including high-rise offices tor four of
Canada’s eleven chartered banks as well as
for hundreds of Canadian, foreign, and mul-
tinational corporations

Spread out below them are clanging con-
centrations of industry, with two huge steel
mills in Hamilton as centerpieces for milesof
manufacturing plants.

Wiges and salaries in the Golden Horse-
shoe exceed those in the U. 5, and this fi-
nancial stronghold helps Ontario account
for 43 percent of all taxes paid in Canada

Toronto itself 1= the héadquarters of the
English-speaking press—newspapers, mag-
azines, books—and the performing arts: ra-
dio, TV, theater, and concert hall, 1 found
that many Torontonians feel they have been
stigmatized as the communications and cul-
tural overlords of English Canada.

However that may be, Ontario’s provin-
cial government here in Toronto presides
over some of Canada’s cleanest and most
crime-free cities. The province's 37 univer-
sities and career-oriented colleges provide
excellent educational opportunities for
voung people, and its social services offer
superior health care and pensions. In many
ways Ontario is the envy of the continent

Little wonder, then, that it i& a mecca

*See “Canpdn’s Dowager Learns (o0 SWing.™ by
Ethel A, Starhird, GEOGRAFHIC, August 1675

NVational Geoeraphic, Decembets T978



for immigrants from just about evervwhere.

Caszhing a United States traveler’s check
in downtown Toronto, I stand beneath the
shimmering strands of a five-story hanging
sculpture in the 12-storv lobby of the gold-
windowed Roval Bank of Canada (2,500
ounces of gold washed onto the plate glass),
looking into the dark eves of a beautiful and
foreign face.

Lucy Ann Ferrone smiles at my question:

“Yes, in my department alone, we have a
Burmese girl, a Chinese, an East Indian,
and a dozen new immigrants from Europe—
Cerman, Polish, Russian, Greek, Porfu-
guese. I'm Itahian-Canadian,

“We have a class on how to answer the
telephone, 26 of us;, and only three speak
with a Canadian accent ™

S0 many immigrants have poured in that
as many as 260,000 Ontarians are said o
speak no English at all. That doez not in-
clude, of course, the half a million France-
(Ontarians, most of whom are bilingual.

Bank Plans to Polish Image

On the 11th floor of the towering Toronto
Dominion Bank, at home in his spacious
beige-carpeted office, TD chairman of the
board Richard M. Thomsan concedes that
the Canadian banking buziness has only re-
cently begun tocorrect another had image—
English-Canadian male,

"We will have women here in our éxecu-
tive suites before long,” be savs. “So far, we
have fifty women managers across Canada,
out of 985 branch banks, but that number is
growing.”

It happens this day that there is another
slide in a four-vear-long economic slow-
down: The Canadian dollar has fallen
again, to & new 40-vear low. It has lost 14
cepts in 15 months against the U, S, dollar,
Mr. Thoms=on takes me down to the TD
“trading room,” where computers display
the rise and fall of international currencies.

“Your dollar and ours were both overval-
ued,” he says. “Bul our economy has suf-
fered more deeply. Too much borrowing
from abroad. Too many pay raises. Declin-
ing productivity. Falling mineral prices.
High inflation and stubborn unemplovment
rates, Our efforts to solve these problems
need to be more concerted.”

Mr. Thomson isone of many who feel that

Cnrarie, Canada’s Kevstone

the economic destimes of the U, 5, and Can-
ada ride the same train.

“Our economies are very closely tied to-
gether. Ontaro and specifically Toronto are
undoubtedly among the most American
places in Canada. We reflect vour trends
here very quickly, in optimism or pessi-
mism, in fashion or finance.” Even, it
seems, 1n 1T hanksgiving Day.

Lovalists Left Turkevs Behind

Thanksgiving may have come to Ontario
with & heavy influx of United Empire Loval-
1sts, refupgees from the new United States,
wheo left when King George ITT lost the Rev-
clutionary War.

“We inherited the holiday from the U, 5.,
like so many other things, But as vou see, we
don't do all that much about jt."

Twao Toronto businessmen have taken me
for a Thanksgiving Day weeckend of bass
fishing at their cottage on Lake Huron, No
wives. No g famaly dinner. Just lunch.
And talking a little cold turkey about the 220
million foreigners to the south.

I borrow a fishing rod from Joe Dobbs,
just retired from Moore Corporation, larg-
est maker of business forms in the world. At
the tiller 15 Joe's buddy, Gordon Acri, an
Italian-Canadian contractor.

“My company is unusual,” Joe savs. “It's
Canadian. But the economy is highly
American. You own more of our industry
and natural resources than we do and con-
trol too manv board rooms in Toronto.
We've got more American capital and com-
panies than are good for us.”™

Gordon joins in the assault: “We get more
American TV channels, and so more Ameri-
cinism, than many big U. 5. citiesdo, We fi-
nally got rid of some Canadian-edition U, 8,
magazines, but for vears there wasn't much
chance forour own.”

“MNothing personal,” savs Joe. *Tust afraid
of vour power and yvour crushing culture,
Pierre Trudeau said it 'Tt's like sleeping
with an elephant; vou lie awake waiting for
him toturnover.” ™

Gordon is busy changing his lure. We
haven't been catching many fish.

“Let's face it," he says, “we're also envi-
ous. We made a big mistake, vou know. We
should have divided North America from
north to south, not east to west, Then we'd
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Weaving family ties asstrong as their Mennonite faith, sisters—twa of them twins—

help their mother husk corn after a bugey ride to the figlds to pick it The austere, self-
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sufficlent Mennonites near Kitchener, descendants of ploneers from Pennsyvivania
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each of us have some warm weather.”

To be sure, millions of Americans do
came north to Onptario in the summer. But
proportionally more Canadians go south in
winter, or al least spend lots more money.

“Canada had a nearly two-billion-dollar
tourist deficitin 1977," Joe says. “Butit’s not
pnly the lure of Florida and California and
Hawaii. It's also our own high wages and
prices. Meals and motels and air fares, ev-
ervthing costs more up here. Actually, we
cun have a holiday for lese south of the line,
even taking the losz on our dollar.”

Blue Jays Play Beerless Baseball

Yet the cheap Canadian dollar is one rea-
son for the flow of American visitors north-
ward. Another is that the Toronto Blue Jays
have finally brought major-league baseball
to Ontario. Just don’t expect to cheer over a
beer at Exhibition Stadium.

No beerd Well, the province turned i
down. “Idon't want a bunch of drunks spail-
ing the game for my kids," a lawmaker had
said. (Even though the Blue Jays are owned
in pért by the Labatt breweryl)

Rov Hartsfield is the Blue Jays man-
ager—a chipper little good ol' boy from
Georgia, who long ago played second base
for the Boston Braves. [ find him under the
stands, waiting out a rainstorm to start the
sepeon's final game.

*There's only one Canadian on ourteam,”
Rov admits. “But Toronto doesn't mind.
Canadians know that when U. 5. hockey
teams go looking for players, they searchup
here in Canada,

“An American kid is born with a baseball
bat in his hand, and a Canadian ki with a
hockey stick. You can’t practice outfielding
in the snow, vou realize. So Canadians, if
anything, usually become pitchers. You can
practice pitching in & warm basement.”

Royv squints out into the cold rain:

“First game we ever plaved here wasina
spowstorm. Bul the fans came in their par-
kas and filled the stands anvway.

“Fantastic the way Toronto has accepted
us, One and a half million paid admissions
last vear. And ten million dollars’ worth of
Blue Jay hats and jackets and emhblems.
And not only Torontonians, They come
from all over Ontario. And Buffalo and De-
troit and other U. 3. cities too.
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“Toronto™ a magnet for Americans. A
good, clean city. Canadian operaand ballet,
orchestras and plays and films. They're
right across the street there, at Cntano
Place. Uptown there are nightclubs, discos,
hotels, restaurants. First class, with inter-
national cuisines! You can’t count 'em! Aned
safe streets. And a warm welcome.

“We know—we're Amencans on the Blue
Javs. And Canadians really took us into
their hearts!™

I récall Joe Dobbs’s complaints nbout
United States domination of Canada. Anti-
Americanism? Well, nothing personal.

“We fell away from you in your time of ra-
ctal violence and vour Viet Nam war,” an-
other Torontonian tells me. “But we are
swinging back to the notion that our closest
neighbors are our best partners. There is re-
newed friendship between our countrigs.”

Province Stocks the Nation’s Larder

The Goldén Horseshoe hasn™t converted
all of southern Ontario inte city streets and
factories and office buildings. The land-use
planners fight to prevent that.

| drive the rolling countryside, breathing
air scented by apple orchards, vinevards,
and tobacco felds—{ragrances overpow-
eredin places by over-rich nromas rising out
of beef and dairy pastures. Ontario farms,
concentrated in a southern belt 300 miles
long. produce a third of Canada’s crops (ex-
cept for grain), and are surpassed in dairy
products only by Quebec’s.

For an hour I ride 2 tractor-combine with
Harry Horlings and his wife, Jane, harvest-
ingonions (pages 7 78-9), Harry's face tells of
wind and rain and sun. He has to shout over
the roar of the machinery.

“Farmers here will box ap 100,000 tons of
onions and carrots in the marsh,” he says.
Holland Marsh, drained to its ebonyv-black
organic soil, borders Lake Simcoe.

“Even so,” he admits, “much ol our pro-
duce comes from the States. We've got good
land in Ontario. But with our long winters,
there are many things we just can’t grow.”

I'd heard that buvers are waving cash be-
fore the eves of Ontario farmers

“There isn't much left you can afford any
more,” Harry savs. “To buy ersell. Or farm,
Land 15 being swallowed up—by towns or
roads, industries or shopping malls. Farm

National Geographic, December 1978



prices go on up. Those 23 prime acresin on-
1ons next door sold last week fora quarter of
a million—ten thousand dollars an acrel
“Fortunately, we have our son David

He's 17. And we'd lots rather give the land to
him. Not for the dollars it'll be worth, but so
he can have the same privilege we did: to
work with what God gave us."”

Settling 0 Rugged Northland

What God gave Ontano includes a cold.
wild north—a wilderness that stretches
away to Hudson Bav, and westward for a
thousand miles (pages 784-3). I would travel
for davs but never reach its ends

To the north, over the past century, went
prospectors and miners, digging tunnels
into the Precambrian rock of the Canadian
shield, finding silver and gold, copper.
mickel, lead, zinc, platinum, and, later, ura-
nium. With them went loggers and farmers
to clear the forests and tame the land, thou-
sands ol them French Canadians

From Toronto, meanwhile, wenl men
with money and know-how—businessmen
and engineers, mining tycoons and timber
barons—English Canadians, British, and
Americans

Jogether they created new towns, mines,
smelters, and pulp mills and sent the re-
sources of the north to meet the needs of the
south, In time they zent tens of billions
coursing into the Ontario monev stream,
and billions in profits abroad

When a forest was cleared or an ore hody
mined out. they moved on to others, almost
without looking back. Boomtowns and hil-
hons. (shost towns and spent lives, But con-
stantly more exports, for & burgeoning
economy, a spiraling stock market. Gradu
allv the province came to be divided. north
and south, in-wealth, inlife-style, in politics

Omn afrozen February day [ depart cosmo-
politan Toronto for the rugeed reality of the
narth and the tough people who give it glam-
our—working Canadians of every national
origin who have cast their lot with a land
that offers outdoor jobs and fishing and
hunting and wilderness and quiet.

T'hey are not “too fussy, " as they often put
it, that the northlevies heavy taxes—in hard
labor, cold weather, social problems, and
¢Conomic uncertainty

Chur Air (Continued on page 781

Ontario, Canada's Kevitone

Just within cat reach, Golden Delicious
apples grow conveniently low in realtor
Henry KRlassen's orchard at N AT -0
the-Lake: The mini-trees, popular in Eu-
rope, are creabisd by grafting normal
nranches to dwarl roots. *Pruning like
mad” helped Klassen's two acres produce
1,200 bushels last vear, three times the
vivld of conventional orchords

Bluck muck is the medium, hie hariests
the message in the Holland Marsh, where
Harry Horlings gathers yvellow onions (Fol-
lowing pages), carrots, and lettuce
Drainéd in the 1920%, the 7.200-pcre
marsh 15 heavily fertilized and irrieatied (o
produce bumper crops. Ontario’s mily
farms raize 95 percent of Canada’s corn as
well as fruits; vegetables, sovbeans, and
tobacco i such profusion that farm re-
ceipts are the highest in the nation
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Lanada jet spins icy contrails high over
snow-laden forests. As we reach Ontario’s
mining belt, the forests begin to thin, Blue
frazen lakes stamp jigsaw-puzzle patterns
across an almost forever land.

We circle low to land at Sudbury, beauti-
fully blanketed in snow. In summer some
areas around its once highly toxic smelters
are like naked stretches of the moon (pages
770-71). During the roaring 1940's Sud-
bury's mines and smelhters churned out 92
percent of the free world’s nickel. But now
Its workers face an adverse future; demand
for nickel hasslumped, and minesin Austra.
lia, the Philippines, Latin America, and the
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Belugee from  civilization., Wendell
Beckwith fled a world-ranging career as a
consulting engineer 17 vears ago to design
a life with nature. He settled on White-
water Lake in northern Ontario, a wildet-
ness the size of France and the two Ger-
manys combined. Helped by Indianes, he
builds a “snail home™ of logs (above); the
moss-chinked roof will sprout an earls
vegetable parden warmed from within

Chatario. Canada’s Kevitone

>oviet Union have joined the competition

Miners of nearby Elliot Lake and Tim-
mins had suffered more in the sixties. Elliot
Lake'suranium had simply gone begging on
a fallen market, and mines in Timmins had
closed down, one by one, as the price for gold
wandered in the doldrums.

Trving to Break the Pattern

Todav Elliot Lake has revived, and has
begun digging seven billion dollas' worth of
uranium for Ontario’s stomic-energy fu-
ture. Gold prices are again under full dail,
but more significant for Timmins is the dis-
covery, aided by electromagnetic devices, of
a new wealth of zinc, silver, and copper—a
mine called Kidd Creek,

some leader=s of the north, however, have
linally declared war on boom and bust,

"Someone has to face the problem. Som:
genceration. Mavbe there'll be no tomorrow
Natural resources are exhaustible, We're
out to change the pattern of the north.”

Sostates Doug Frith from his new region-
al office in Sudbury. He heads the municipal
guthority here, which coordinates the gowv-
ernments of a city and its suburbs. The con-
cept originated in Toronto and has spread to
|1 other regions in Ontario

“We're trving to bring together labor and
management, the provincial and federal
governments, and evervbody else, to plan
our northern future,” Doug says. "We want
diversification, new industries, research
and development, education. We can't live
forever on just trees and minerals. ™

With the miners of Kidd Creek I go thou-
sands of feet below frost line. But even un-
derground there are winterbound tunnels
filled with ice and others flowing with ice
water, for those tunnels lead from Kidd
Creek's deep open-pit ming

From their giant machines, with lights
flashing in the darkness, miners send thou-
sands of tons of high-grade ore crashing into
North America’s highest-capacity under-
ground crusher, If the mencome up cold and
wet, there are hot sauna baths, and clothes
washers and drvers.

“Une of the richest and most modern zine
and stiver mines in the world. " Eric Belford
should know; he's manager of mining

“We'll make a bundle, too, when mineral
prices go back up. And the government will

/81



callect big taxes. Raw-material exports—
that's what Canadian mining is all about.”

Aboveground, far above, the jet carries us
northward toward Hudson Bay; most of the
passengers are taciturn northern Canadians
in Eskimo-stvle parkas.

NDF Champions Northern Rights

More talkative, wearing a pin-striped suit
in the next seat, is Arnold Peters, member of
Parliament. Representing working-class
Ontarians of the Timiskaming Distnict, he
belongs to the New Democratic Party. The
NDP is a northern 2ocialist challenge to On-
tario Premier William Davis's investment-
oriented Progressive Conservative southern
comstituency.

Arnold Peters gestures across the cold
blue landscape; a feather of white smoke
rises from another Jonely mining town. He
wias a miner once himself,

“We need jobs up here desperately,” he
savs, “We may even open Ontario’s first coal
mine, at Onakawana. There's enough lig-
nite there to generate a million kilowatts for
thirty years or more.

“But there are questions. Should all the
profits keep traveling to Toronto and the
U, 5.7 Or should some be held back for the
Canadians who do the work? The NDP has
just called for public ownership of the big
mines. We want zome ¢ushion for our towns
and homes and families, after the trees and
the nickel and the conl run out.

“And not onlv that. There's the big prob-
lem of damage to the environment. And the
Indians. This is Indian country,”

Ontario has more Indians—at least
65,000—than any other province; indeed,
almost all the land was acquired by treaty.
The trouble, as one official puts it, was that
Indians looked on treaties as articles of
peace, while white men saw them as writsof
surrender—land acquisitions, Ower the
vears the Indians have been crushed into
ghettos of unemployment and welfare,

We land at the part-white. part-Indian
town of Modsonee, near James Bay, and

taxt over the frozen Moose River to an Indi-
an settlement called Moose Factory. At the
community hall Cree Indian leaders are
making emotional speeches to Mr. Justice
Patrick Hartt of Ontario’s Supreme Court,
head of the Roval Commission on the North-
ern Environment.

The Indians speak of their ties to the land,
and of the broken promises the white man
made at Moose Factory in 1905, At that
meeting chiefs of five local bands were given
one hour to agree to Treaty Number 9, cov-
ering an area nearly as large as Wyoming.

Sinclair Williams, a band spokesman, ad-
dresses Justice Hartt: “We are very con-
cerned about the white man destroving our
surroundings, Our relationship with the
land s as zacred asa marriage created by the
Great Spirit. This marriage must not be
broken or our people cannol survive,”

(Mhers echo his feelings. Then John
Fletcher stands up. His face is lined and fur-
rowed like a relief map. His eves are deep
and blinking; for 90 winters he has squinted
into the blinding northern snow. He speaks
in the Cree language through an interpreter:
“1 am one of the living witnesses of the sign-
ing of the treaty. The commissioners repre-
senting His Majesty said, ‘Do vou see this
river flow which never stops flowing? This
treaty will be like an example to it.' 1 think
we forget what the treaty means.”

Justice Hartt is touched. He takes the old
man’s hand and promises to carry his mes-
sage to the great white chiefs of the south,

“Quiet Revolution” May Get Louder

When the time comes o negotiate with
fecderul and provincial leaders, Andrew
Rickard intends to be on hand as leader of
the Indians of the north. Andyis president of
the Grand Council of Treaty Number 9. He
is only 36; his English is commanding, his
confidence clear, his determination burn-
ing. Wearing a wolf-fur parka, he tells me:

“We are conducting a guiet revolution,
within the system. We intend to give Ontar-
ioand Canada  (Continued on page 757)

Fat with feasting on seals, a polar bear and her cubs swim in Hudson Bay near the
preserve that carries their name, Polar Bear Provincial Park. With great foresight On-
tario in 1068 set aside a 9, 300-square-mile subarctic habital as large as New Hamp-
shire to protect the land and its bears, caribou, arctic foxes, and snow geese. s inn

National Geographic, Decermber 1978
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five vears to agree to help us become inde-
pendent—economically, culturally, and po-
litically: And to ‘deprogram’ ourselves from
government charity, Our goal is the vear
2000, We will do whatever we must to sur-
vive—even if that means one day an overt
révolution.™

Outl ol Despair, a New Beginning

Can the plight of Ontario’s Indians really
be that grim?

By ski-plane 1 touch down at villages
across sevien hundred miles of wintered-in
north and find conflicting answers.

The village of Lansdowne Housze near
Fort Hope is a place where most hope has
faded away

Few earned dollars come into the commu-
mty—though a handful of Indians operates
a commercial fishing enterprise. For the
mast part, though, Lansdowne House lives
on welfare, And in  government-built
houses, without running water, without
sewers, many of them uncared-for wrecks.

Much of life at Lansdowne House is sullen:
some of it 15 drunken.

Yet a-group of Lansdowne House Indians
have pointed a way out. By bush plane, ca-
not, or snowmaobile, two hundred of them
have moved 45 miles northwest to start a
new life. They have taken all their posses-
sions, but left behind and banned from their
tuture both alcohol and drugs.

We circle over their new village In the wil-
derness: thev call it Summer Beaver. The
houses are of freshly cut spruce logs, the
vards neat and tidy, Moose skins dry in the
sun and washed blue jeans hang on the lines

We land in the spow and walk among the
houses. At the windows are taces, smiling
Here 15 the old Indian wav—Dbelping each
other, building and making things by hand,
hunting and Ashing for food, being proud
and self-reliant

Datsy Sugarhead is a dark-eved Summer
Beaverite, age 17, demure and dedicated
she helps John and Ellen Wooadcock, white
teachers from the south, in the three-room

-\
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Heeding the ery of the wild goase, Claudiue Hughieileft)y will return the eall to bring
the flock within rapge. From childhood Crees learn to talk to these birds. Durine
spring hunts the men fll their lardess; in fall they guide visitors as well. Audiovisual
specialist Vern Cheechoo (nbove, right) travels from his Moose Factory reservation
birthplace to his present home in Timmins on the rollicking Moosonee-Cochrane line
that stops on request. A summer excursion train here is called the Polar Bear Express.

CIntario, Canada's Kevsion
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Cold from the Prairie Provinces comes
by radl to Thunder Bay's towenng termi-
nals at the head of Lake Supenor, where
500 million bushels of grain—more than
half of what Canada exports—is cleaned,
dried, and certibed for shipment. Here a
lake freighter recelves a million bushels of
wheat bound for Euraope, North Africa, ol
=outh America.

log schoolhouse. “Almost the first thing our
band did,” Daisv reports, pride in her eyves,
“was to build a school, And the government
sent teachers. Myself, I'll fiy out summer-
times to take college courses. | want to teach
one day too.”

Seli-government?  Self-sufficiencv? By
the vear 20007 Who knows’

Romuance of the Wild Regained

When spring uses her magic kev to unlock
the icv north, when the lakes laugh again
and the rivers run, I paddle into Algonguin
Provincial Park, & superb canoeing park
half the size of Connecticut

(On a portage between quiet lakes one
night T share a campfire, and a few million
stars. with well-to-do Bov Scouts from the
United States, | also spend an afternoon
with a dozen underprivileged kids from To-
ronto who have never known the sensations
of meeting the wilderness—including the
terrifving thrill of canoeing into white water
on the famous Petowawa River. The Toron-
to YMC A and the Ontario Mimstrvof Natu-
ral Resources have made 1t possible

In Ontario there are a quarterof a meiion
lakes—interlaced by streams and rivers
=ome¢ Hudson's Bay Company oulposis
offer rent-a-canoe: Drap it off at another
outpost. Across the lakeland north the wil
derness beckons; it symbaol, the call of the
loon, luring and lonelv. Out there in the si-
lence vou could meet an Indian, or a bear—a
white one, if you paddle as far as Polar Bear
Provincial Park on Hudson Bay (page 783)

Nowhere is the heritage of the Indian
birchbark canoe better demonstrated than
near Thunder Bay on Lake Supernior

At 600 feet ahove sea level (and 2,200
miles inland by water) Thunder Bav 1= Can-
ada’s third largest ocean-vessel port in sheer
tonnage—matnly grain and coal. But here

L3

nearly two hundred vears ago stood Fort
William, rendezvous of Canadian vova-
geurs. Plving their cances for the British-
Canadian North West Companv. those
tough French Canadians traveled to far-
flung trading posts in the West, collecting
Indian-trapped beaver pelts prized lor mak-
ing hats in Europe

Fort William exists again, complete with
its rebuilt palisade, its hand-hewn build-
ings, and its panoply of frontier life. You can
watch the arrival of a vovageur canoe or In-
dians cooking before their tepees, visit with
blacksmiths forging tools that helped in the
conguest of western Canada

Ontarians have a love affair with their

Nanonal Geographic, December [978



history, Romantic ploneer settlements dot

the province. One, Upper Canada Villa

near Morrisburg, s another scene of ivine
An sten mmtot

history, where vou
original colonial homes of United Empire
Lovalists who szettled Ontario during the
American Revolution

You encounter the English heritage
throughout the province. 1 find it at Strat
ford (on Ontario’s River Avon, naturally)
and at MNiagara-on-the-Lake, a few miles
lownriver from Niagara Falils

“Last vear we spent a week watching a

f Shakespeare al Stratford ™

reperton

Dave Bentley tells me, “and this vear a week
af playvs Dy Greorge Bernard Shaw.” Dave

II'_.II'I rili r fIFTil i 5 ILl_. ..l'l.||-_

from Detroit,

and his wife. Pat, have come
together with tens of thousands of other the-
iter lovers from the U, S, and Canada. L

L "N 'Y

Untario's Stratford and Shaw

next to us, as actors regnle us with

w¢ated .
the and wisdom and philosophy of GBS, 1
Arthur Vesey, a seed distributor from Prince
Edward lsland. He has flown a thousand
miles to immerse himself in some of the fin-
est professional theater in North America

Energy: A Continuing Quest

If INiagara brings in thousands of theater
oo £F ! L B . :
LALLES dl NEWIVWEAS ANG TMNIIOns of LOour
1518, it sends out millions of dollars’ worth of

HYQMOeRCin POwel



i storm, the Canadian pulls past towering

Contominated Water Sale to Drimk

Vith Fred Blackstein




Hlushing the reactor with wate

But we had
to dispose of the then-radioactive water, "

For 25 vears scientists have been studving

nearbv Perch Lake
active flood was
ation levels at the
normal
provincial drinkmg-water standards," Fred
SEVS “And we have observed that several
racioactive elements do not magnify in the
tood chain. ™

Later Prepiaring o feRve, [ ask Fred
about sec ':i;'i’._‘- “You'd need a whole army of

scientists. mad ones.

Closetowhere the radio
Although radi
Em:in

||':.|.'.'.'-'|"li.

lake

oL DO E

0 cause a catastro-
- savs. "l just don’t believe saboteurs

are likely to bother with reactors.’

phe, " h

high on, but not al
[I"|I_' |_||E| II:-_ 1 Ii-l‘ (il _II]|_'-|.|_':|_|!_'|:-, ||-.|'_:||||:||'||_|

Nuclear questions are

-r .i Ryl :.l '!- .|.|.J|||I I-'.' . | |J'-,-r_ L T

Cwater flowing out of the lake meels

and into Thunder Bay. It follows the route that once carried immigrants west.

r William Daviszipage 763)
loronto

Here, at the home of the provincial gov-
¢rnment, the premier ponders Canada's
economic stability, for that 1s Ontario's sta-
-'|:I'. "|'.l'-."--'.i' iITl ik F!'l"['ll .l'-.l'..!-:-'.ll'-l"l
nalional unity, for that is even more basi
Alzo probilems of land use, the north, min-
ing, Indians. Political divisions '
people, and their opportunities. Onlario’s
youth are particuiarly close to hiz heart: For

Premi
at Queen’s Park in

Untarno's

bility. And

aIMONg s

eight vears he was minister of education
Meeting and talking with him across his
province, | have come to know Bill Davis
an Kathy, Now he takes me to
where the two of them grew Ip together, at

1sland cottages on Georgian “n_‘- Boathy's

g B
.III:' |.|I-:'ir.




Silent mists of autumn swirl through the Nlagara River vallev, border between Unlario an

New York State bevond, where peace has reigned for 165 vears. Luring the War ol 15812 several

] ] i I M - —p . e ooy | ¥
hundred British regulars and Canadian militiamen here in Fort George exchanged red-nof
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'1 just love my Maple Lenf Hag,”’ says
Sister Marv Ann, reflecting the intense
nationalism felt by many of Untano’s
;'_'_-__":-|||||'-||'|--- Lin al _|':'.!| wiste Lay
in the village of Vankleek Hill, the nun
slimbed a fire escape for a better view o
Prime Mintster Pierre Elliott Trudeau . His
uppearance dramatized the success of suc
Fronch-English communities of eastern
Ontario, where descendants of the found
ing cultures live congenially and feel af

DOMTE &S L .L'!E.i'l ins

In bagey shorts and bare feet, Bill stands
ontherockyisland where they met. " Lhere s
1.__;__:.'”_.. & -_.I He mnoints with his Pipe

squinting, recollecting. Then the pipe

sweeps in a great arc toward the mainland

“We atill allow Americans to buy {and o
live onin Ontario. But we've got laws (o dis
courage speculation. Our land has become
too precious, My grandiather bought this is-
land 50 vears ago for 50 dollars.™

Bill Davis, & man who could one day be-
come prime minister of Canada, 1s known as
i man whao leads by compromise

“LUntano 1 a landg of Compromise he
savs, “Fortunately, Canada 1s too, It has 10
be if it is to survive. And by the terms of his-
tory, Lniario 1= al the center of survival.”

He talks of Ontario’s committee for na-
tional unity, headed by Ian Macdonald,
president of York University in Toronto
“One of our finest statesmen. You should
talk to hin

A vérv busy Ian Macdonald offers me a
sandwich in hiz office. Besides belng presi
dent of York, he travels the province, mak-
ing speeches day and night. He tells me what
he tells Ontarians, and in his peroration |
find crvstallized the true importance of On:
tario to Canada today

If any one province can orchestrate the
power and the spirit to coordinate evers
thing Canadian., to f{oster an integrated
French-English society, and to achieve an
economically sound country that can hap-
pily fly the Maple Leaf from the Atlantic to
the Pacitic, It has i

since Ointario has the most to lose

e L intarto ’_.r1:i'|||:.:']3

(MIntara s our heardand, So it 15 1 our

hearts ._'.I'-l minds, more than any gthers’, :
that Canada's future may be decided.’ ] m_
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Rumor of smallpox le checked out by an anvone with a razh like this# “No" is the
Ethiopian health officer, who showsavic-  answer here and worldwide as the onetime
vim's picture and asks, “Have vou seen  killer of millions itself faces death




tpitaph fon a Killen?

PRII. 17, 1978. The telegram from
Nairobi, Kenva, lav on my desk.
“Search complete. No cases discov-
ered, Ali Maow Maalin is world's last
known smallpox case."

For tén arduous vears | had directed the
campaign of the World Health Organization
(WHO), a campaign that had enlisted close
to 700 advisers from 55 countries and up-
wards of 200,000 national health officers
and volunteers to eradicate smallpox once
and for all.

Now, it seemed, we had reached our goal:
zero cases of the most devastating and
feared of the great pestilences—the first dis-
case to be eradicated by man,

I could comprehend that victory was at
hand; emotionally, I was numb.

Six months earlier Maalin, a hospital cook
in Merca, Somalia, had become severely ill
with high fever and the tvpical smallpox
rash (page 805), Five days later he was dis-
covered. Somali health teams and WHO
staff at once isolated him under guard and
began the painstaking search to find
and vaccinate 161 people who

In late August, however, a mishap at a
umiversity laboratory in Birmingham, En-
gland, underscored my concern about [ive
virus kept in laboratories. Preventive mea-
sures falled to confine the virus, and a medi-
cal photographer contracted smallpox and
died. Her mother alzo became infected.

The lesson was clear: the more labs with
stocks of live virus, the greater the risk. Re-
quests by WHO have alreadv reduced the
number of facilities using smallpox virus
[rom at least 76 to 12 (bottom map, page
800); others are expected to comply.

smallpox has been called one of the most
loathsome diseases. I know that no matter
how many visits I made to smallpox wards,
filled with seriously ill and dving patients, [
always came away shaken.

The disease is caused by a virus usually
transmitted from person Lo person in minute
droplets expelled from the mouth and nose.
Someone not vaccinated or previously in-
fected who inhales the droplets develops
a high fever and aching pains after 10 to
' 14 davs. Two to four days later a
rash spreads over the body. Blis-

had been in contact with him. k&gﬁtﬂﬁlh terlike vesicles fill with pus,

None developed smallpox. OF SMALLPOX and, after another 10 to 14
The search spread, house —— days, scabs form.

by house, through the town = "::"‘f:r In the past, 20 to 30 per-

of forty thousand, then into
the surrounding Opaden des-
ert and across adjacent areas
of Kenya, Ethiopia, and Dji-
bouti. Thousands of people with ™,
chicken pox and other skin rashes
were examined and a thousand laboratory
specimens taken, None was smallpox.

Final confirmation of eradication re-
quires at least twovearsof searchinevervin-
fected area. Certification is thus not possihle
before October 1979, But on April 17 we
were conficdent that the name Ali Maalin
would be recorded as the world's last case in
a chain of infection that began long before
written history

r
“Usrg e T

cent of those afflicted with
the severe Asian strain died

survivors were permanently
scarred and sometimes blinded.
""" There is no treatment
Before vaccines, evervone was sus-
ceptible to smallpox. The disease spread in
any climate, anywhere. It repeatedly altered
the course of history, Brought by Cortés to
the New Waorld, it eventually killed an esti-
mated 3.5 million Indians and contributed
to the collapse of the Inca and Aztee civiliza-
uens, Decimation of North American Indi-
ans paved the wav for European settlement.

In Evrope the problem was no less severe,
Lord Macaulay wrote of its effects in 17th-

a k1t
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century England: “That disease . .. was
then the most terrible of all the ministers of
death. . . . smallpox was always present,
filling the churchyards with corpses . . . and
making the eves and cheeks of the betrothed
maiden objects of horror to the lover.”

In 1796 English country physician Ed-
ward Jenner showed that a mild infection
acquired from cows, called cowpox, gave
immunity from smallpox. Material taken
from a cowpox pustule could
be wsed to protect others.
Within vears, cowpox vac-
cine was being distributed
arcund the world. Yet, until
the present century, prob-
lems in producing and pre-
serving vaccinge preécluded
more than partial control.

Not until the 1940's were
Europe and North America
rid of smallpox. In develop-
ing countries it remained epi-
diemic, and cases were often
exported into smallpox-free §
areas. Health officials feared
it as no other disease. 1n all
countries vaccination pro-
grams continued, and guar-
antine inspectors tried to
enforce the international
edict that all travelers be
vaccinated.

In 1959 an initial attempt
by WHO to eradicate small-
pox was begun, but the effort
fatled. Most countries had
too few resources, and WHO
could offer little help.

I had been working on &
measles-smallpox  program
for 18 West African nations, sponsored by
the Agency for International Development
and the Center for Disease Control in Atlan-
ta. I was learning firsthand in seven-day
weeks the problems of planning, logistics,
and personnel. Then in May 1966 WHO
was suthorized to begin a global smallpox-
eradication campaign.

The goal wasto stamp out smallpox with-
in ten vears. As I was to learn, few believed
that smallpox, or any other diseaze, could
really be eliminated, Malana and vellow
fever eradication had feiled. Reservations
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were understandable. Smallpox moved
repdily across open borders. It seemed un-
reazonable to expect that programs could be
orchestrated in fifty affected countries; in-
cluding the world's least developed, many
with large, remote areas and populations
that had never seen a health worker.
Shortly T was surprised by a call from
WHO s director-general, who asked me to
head the campaign. 1 was hesitant, and my

Front lines in a global hattle
shifted to some of the world's
maost hostile terriin as smallpox
was tracked to its final outposts.

In the Ogaden region of the
Hormm of Africa, disputed by
Ethiopin and Somalia, a health
officer questions a nomad wom-
an (right), Despite civil unrest,
scattered populations, and frac-
tured terrain, smallpox was ex-
tungushed herein 1976,

The campalgn's international
seope is reflected In stamps is-
sued by (left, from top) the Unit-
ed Nations, Guinea, and Exvpt,
among many others.

Mounted from the Geneva
headquarters of the World
Health Organization (WHO,
the eradication ¢campaign ¢h-
listedd specialists from around
the world, physicians and nd-
ministrators from countries af-
ected, paramedical personnel,
and thousands of volunteers,
such as teachers and Boy
Scouts, trained in the field.

doubts were confirmed by a respected col-
league, who sad: “If you think vou have
problems now in coping with bureaucracy,
multiply the problems by the number of UN
countries. You don't stand a chance.™
Convinced that 1t would be a waste of
time, I s0 informed the surgeon general of
the U, S, Public Health Service, my superior
then. He, in turn, informed me that T was
ordered to go—for gt least mine months. Re-
luctantly my wife and I stored our furniture
and left with our children for Geneva, Swit-
zerland, WH(O) (Continued on page 803 )

Neational Geographic, December 1978






omallpox erased
in a decade

FORTY-FOUR COLINTRIES
Tha assault on smalipox begins under
the autheor's direction, although some
experts are skeptical that the effort
can s

To mass vaccimation s added the
strategy of surveillance-containment
— patient isclation and intense
vaccination n areas of reported
disease —to broak the chain of
human transmission,

MNINETEEN COUNTRIES
The strategy works. Smallpox s
eliminated in the Wastern
Hemisphere and in most of Africa.
A few cases imported Into Eurcpe
are quickly contained but illustrate
the need for total sradication.
Populations massed in Asia ang
dispersed an the Homn of Africa offer
farmidable challenges as the global
campaign moves toward “target zero.”

FIVE COUNTRIES
Rewards for raporting smallpox help
point outbreaks and motivate
alth workers and the public to aid
the campaign. Vigorous contalnmant
measures then stop further spread.
Though forty thousand dis in Asia in
1874, the tide is turned. By 1976 Asian
smallpox—the moit virulant strain—
has disappeared, and the largest
continent is rid of the disgase.

WO COUNTRIES

Since October 1977 no cases have

been reportad in the fleid, though
« Labaratory with virus stocks at least two cases resulted from

an accidental exposure n Au
Bilthoven, g o

|1978 at one of the 12 labs that

still retained smallpox virus,
assentlal for medical research. To
lessan the risk of such lab infections.
all faciiities mxcept four —in Atlanta,
Londan, Moscaw, and Tokyo —have

been asked by WHO to give up
their viros stocks.

EEAWH KT ITRRRTAR gaCay (SRR EN BT B FATIE
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El.l'l'ﬁ"ll'!. v
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Smallpox—Epitaph for a Killer?

Suspicion, fear, and hostility have long
thwarted attempts to control smallpox. In 1885
same resstance occurred in Montreal (above
when affected children were forcibly removed
trom thetr parents and placed in Isalation

For thousands of years smallpox, an accept-
ed fact of life that killed millions and often
blinded or disfigured survivors, was as dreaded
as plague or cholera. Returning Crusaders
spread it through Europe. Conguistadores and
colonists infected the Indians of the Americas

Then a curious fact emerged: Milkmaids
who contracted cowpox were spared smallpox
In 1796 English physician Edward Jenner ap-
phied that knowledge by seratching material
from cowpox into the arm of o healthy bov,
When exposed to smallpox virus, he was pro-
tecteéd. That cowpox virus was the historical
antecedent of today's vacelinia virus

Immunity is still conferred by vaccination.
Far the global campaign, the technology of
freeze-drying gave vaccine long life at assured
potency. Field kits were simplified so that lay-
men could easily administer vaccine. But
workers (lel) had to employ charm, guile, ire.
or shiame to convince some patients to submit
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profects an Ogaden woman.

(Continued from page 795}  headquarters
I bardly anticipated the saga ahead, or that
11 vears would pass before we would see
our furniture again

Uespite the enormity of the task, the na-
ture of smallpox gave grounds for optimism.
Unlike many diseases, smallpox virus has no
known reservoir other than man. Transmis-
s10n normally occurs from face-to-face con-
tact, and & victim rarely infects more than
five others. The disense -i:ll_'l'.rl.'l_l:-u _'glt_:l"L'I.'E_'-.' ;:]H:I,
in scarred survivors, leaves visible evidence
that it was present.

Tostop the spread, much less to eliminate
it, we had to know where the cases were. In
1967 the reporting syvstem was a shambles.
J0me countnes reported irregularly; some
demied they had smallpox, That wvear
131,000 cases were reported. We now esti-
male there were actually 10 to 15 million
cases in 44 countries (top map, page 300)

Survey Prints Grim Picture

Ve put roving teams into the field. They
began to piece together a reporting network
of hospitals and health centers and to dis-
cover more and more cases as thev investi-
gated outbreaks, Gradually we began to see
the true size of what we had undertaken.

We had to have vaccine, 200 to 250 mil-
lion doses annually, but tests showed that
only 10 percentof the vaccine then in use met
acceptable standards—some contalned no
vaccine virus whatever. Hat in hand, we
went from government to government for
donations. The Soviet Union, whose pro-
posal initiated the campaign, and the United
States were the principal donors, but more
than forty other countries also contributed
Using their contributions and WHO funds,
we established vacane-producing laborato-
ries, mast of them in infected countries, and
devised a system of quality control

Now we needed o simple, effective, and
cconomical wav to administer vaccine in the
field. We found it in a two-tined needle de-
veloped by Wyeth Laboratories, which gen-
erously waived its patent charges

When the needle wasdipped into vaccine,
the two tines captured enough of it between
them for vaccination, administered by 15
rapid jabs to the arm. Vaccinators could
be trained in minutes, and the needles could
be sterilized and reused. Virtually all the

at



vaccinations were positive, and, most im-
portant, one vial now protected a hundred
people rather than 23 by previous methods.

While we worked to assure adequate sup-
plies of needles and vaccine—the guns and
bullets of the campaign—we started pro-
grams in country after country, Maost were
begun by 1969 and all by 1971, Until 1967
mass vaccination had been the standard
strategy, but even when 95 percent were
vaccinated, the disease would sometimes
continue to spread.

We added a second strategy, called
surveillance-containment, by forming “fire-
fighting” teams to improve reporting and
discover outbreaks, The teams rushed to in-
fected areas, isolated patients, and vacci-
nated entire villages. By hunting for the
spurce of infection, they found other out-
breaks and contained them—breaking, one
bv one. the chains of transmission.

New Strutegy Proves a Blessing

The experiences of Bill Foege, an AlID-
CDC adviser in Nigeria, showed the new
approach to be far more effective than we
had expected, and we gave it priority over
mass vaccination. Bill arrived before most
of his supplies. Losing no time, he set up a
reporting network, using radios already
operated by missionaries. Then he began
vaccination and containment of known out-
beeaks. By the time supplies arrived, no
smallpox could be found, yet less than half
the population had been vaccinated,

By 1970 the number of countries where
smallpox was endemic, or continuously
present, had dropped from 33 to 17, and by
1973 to only six. But among these were In-
dia, Bangladesh, Pakistun, and Nepal—
with more than 700 million people. A profes-
sor from England warned me: “Bear in mind
that Asia is the ancient home of smallpox.
Eradication in South America or Africa is
one thing; Asia is quite impossible.”

I wondered if he might not be right, but
1473 marked a turning point. All that in-
tensely hot summer, we worked with Indian
colleagues to develop new procedures, train-
ing programs, and reporting forms. The ol-
fensive began in autumn. Tens of thousands
of new cases were found, but more rigorous
containment slowed the spread. Guards
were hired for 24-hour duty to prevent

HO4

patients from leaving their homes and to
vaccinate all visitors. Health workers and
villagers searched for and vaccinated every-
one in affected villages and for a five-mile
radius around them. With better reporting,
the number of recorded cases increased, and
the néwspapers proclaimed disaster.

But now, I knew, the end was in sight.
Steadily we tightened the noose. In 1974 the
last case occurred in Pakistan; in 1973 in
Nepal and India; and on October 16, 1975,
Rahima Banu, a 3-vear-old Bangladesh
girl, contracted the Iast case of the severe
Asian strain of smallpox. She survived.

As 1976 began, Ethiopia alone remained
infected by a far milder strain of smallpox.
However, the logistics were all but insuper-
able. The country was torn by civil war, by
famine, by heavy summer rains.

Tothe civil war was added a war with So-
malia. Qur surveillance teams were kid-
napped by guerrillas and vanished for days
to weeksatatime. Their helicopters were hit
biv rifle fire, and one was blown up by a gre-
nade. Some staffers were wounded, and a
few were killed. But a determined Ethiopi-
an and WHO staff was not to be denied. In
August 1976 the last known case occurred in
a nomad encampment in the Ogaden desert.

I believed that victory finally was at
hand. But at the time of the last cases in
Ethiopia, smallpox was imported into pre-
viously uninfected Somahia, Tragic delays
hampered our efforts. More than three thou-
sand were stricken, but by early October
1977 only two cases remained. It was from
them that Ali Maalin was infected.

Smallpox no longer afflicts humanity,
and remaining virus will be confined to a
few laboratories under high security.

Prudence Dictates Vaccine Storage

Routine vaccinations will be stopped ev-
ervwhere, but can we abandon our first and
oldest vaccine? Are we sure there is no ani-
mal reservoir? Might not old scabs be a risk?
All outbreaks in smallpox-free areas have
been investigated for more than a decade; all
have been traced to a source in a known in-
fected area. No “spontancous” cases or out-
breéaks have ever been detected,

Finally there remains the chance that
smallpox or other biological agents might be
used in warfare, an unlikely possibility with

National Geographic, December 1978



smallpox since it spreads slowly and can be
contained with vaccination.,

As insurance, WHO and many govern-
ments are storing vaccine, which at low
lemperatures retains itz polency for de-
cades. The chances of another outhreak are
remote, but we are ready. For the first time.
children are being born in a smallpox-free
world. 1 am confident their children and
grandchildren will enjov that freedom

For this, the credit belong= 1o the tens of
thousands of health workers from around
the world and to the WHO staff that, again

chapter? Somali cook Al
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victory in  this

The bHna

, £
loher 26, 19 no othier cases

nnest  international

"h"l.,-.',lll"h-!,—|r'll-|'|‘||l:'ln:|' fewr (i .II'I...'ll:Il F

and again, devised ingenious solutions to
never ending, almost impossible problems.

I remember a hot, steaming night in @
small village in Bangladesh. We were a
dirty, unshaven, intense group ranged
around a table—several Bengalizs, a Soviet,
an Indonesian, two Americans, a Brazilian,
and a Swiss. The debsate was heated, but the
differences had nothing to do with national-
ity. 1'hey focused entirely on the best strate-
gV 10 use against our CoOmmon enemy

And against it,
where

we—all of us every-

have prevailed [ ]
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TIGRIS SAILS
INTO THE PAST

By THOR HEYERDAHL
rHOTOGRAPHS BY CARLOMAURI] AND THE CREW OF THE TIGRIS

WOKE UP 1o roaring sounds, My body
had been bouncing so vielently I'd
dreamed | was riding in a car with one
wheel off the road.

Instinctively 1 grabbed a bamboo post
beside me as rivulets of water from the cabin
wall streamed down my face. Through the
roaring I heard a shout outsicde, “All hands
ondeck!" I knew we were in trouble.

The deck was a nightmare, In the dark-
ness a sudden gale had overtaken us. Comb.
er after comber swept aboard, threatening
to carry us overside. “Tie yourselves fast!" 1
velled to anvone who could hear above the
storm, then grubbed for my own safety line.

As the wind ripped at the mast and rng-
ging, I thanked God for the hull beneath my
feet. Actually it was two hulls, each built of
reed bundles and lashed together in a style
thousands ef vears old. Like a giant sieve the
ship simply strained the waves and allowed
them to pass harmlessly back into the sea.

In such a violent gale a normal hull of
wooden planks might well be stove inorcap-
sized. Thanks to its unique construction,
our own ship was as stable as a catamaran
and as flexible as an Eskimo sledge.

Above deck level it was a different story.
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Winds of history belly the
sails of the reed ship Tigres
(righti as she searches for
sen links among antiquity’'s
Sumer, Egypt, and Indus
Vallev. In a vessel similar to
that an a 4,000-year-old seal
from Mesopotamin (beft), Thor
Hewverdahl confirms that the
ocean posed no unbridgeable
Barriers between the world's
oldest civilizations
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At the height of the gale our topmast gave
wav and jettisoned our saill overboard.
Amid shouts in half a dozen languages we
wrestled the canvas and yardarm back
aboard, but the topmast was shattered

With dawn the storm abated and we sur-
veved the damage: Aside from the topmast
and a split in the sail, we had suffered sur-
prizingly little, Rigging & rowing oar as a
mast, we continued southwestward across
the Indian Ocean.

“1 would say we won that battle, Thor,”
my old friend and shipmate Yuri Senkevitch
said with a grin. “Not bad for a 5.000-year-
old ship.”

In a# sense Yuri was right: Our ship's stvle
was millennia old, and we were bound on an
equally ancient vovage—tracing the long-
ago trade routes of a seafaring people known
as the Sumerians (map, pages 8§12-13). Lo-
cated in Mesopotamia—the present-day site
of Iraq—the Sumerian civilization flour-
ished at the junction of the Euphrates and
Tigris for more than a thousand vears, be-
inning about 3500 B.C.

Nobody knows where the Sumerians
came from. But the influence of their amaz-
ing civilization (Continued on page 811)






Ancestral traditions of reed-boat
design are all but lost 1o southern
Irag's Marsh Arabs, who may be
descendants of the Sumerians. But
dwellings and communal hall:
(right) are still fachioned from reeds
The author wvisited thesze reed
homes in 1972, shortly after has eqst
weet drift croszing of the Atlantic on
the Esvptian papyrus shap Ra 1
Five vears later he retamed, de-
termined to build a boat of Mesopo-
timian reeds and to learn how [ar
ancient Sumernnan marners could
have novigated with such vessels
Local wisdom of the Marsh Arubs
(wbove) directed that the reeds be
cut m Ausust to retain buovanc
They bound the reeds in 60-fool hun
dles. Heverdahl (left, foreground)
was then joined by four Avmara In-
dinns with an interpreter from Bo-
livia's Lake Titicaca—New World

CNpErain I_'I'_'II".':-'I_F'.||'|i|:III of reed boalts,






I'oiling in the " Garden of Eden,” Arabs
and Balivinn Indians work together at the
confluence (above) of the Tigris River
with the Euphrates, mentioned in Genesis
as flowing out of the first homeland of
Adam and Eve. Twin hulls made up of
many smaller bundles give {igrts the sta
hility of & catamaran. Spiral hemp bind-
ings hold the hulls together and, when
tghteneéd, keep bow and stern Upraisad in

the classic shape of many ancient vessels.

After five weeks of work, the ship was
ready, Over the author's objections, Arab
workers sacrificed six shéep and dedicated
the hull with bloody handprints (left), Sad
headshaking followed a near-disastrous
launching accident—proof to the Arabs
that Heverdahl himself should have =acn-

ficed a bull




(Continued from page §06) soon spread
overland through Asia Minor and to the peo-
ples of the Mediterranean world, How far
did their sailors goin other directions? Could
overseas contact have plaved any part in
the almost simultaneous birth of seemingly
independent civilizations in Mesopotamia,
Egvpt. and the Indus Valley? Later texts in-
cised with cuneiform script on Meésopota-
mian clay tablets speak of vovages to distant
lands known as Dilmun, Magan, and Me-
luhha, across the sea toward the rising sun.

How far could the Sumerians have ven-
tured with the primitive raft-ships illustrat-
ed in their earliest art?

Theroleofthe oceans as man's earlv high-
ways has always fascinated me, and I have
spent the better part of my life trving to

DT Lo

disprove that the sea was a barrier to human
travel and cultural exchange

In 1947 I built and sailed an Inca-tvpe
balsa-log raft, Kon-Tiki, from South Amer-
ica across the Pacific to show that the West-
ern Hemisphere might have contributed
early to Polynesian cultures, Similarly, in
1969, 1 built a papyrus-reed boat along an-
clent Egyptian lines, calling her Ra [ after
the Egvptian sun-god. I zailed her from Afri-
ca into the western Atlantic, where I had to
abandon her when the reed bundles came
apart. A year later Ra I, an improved ver-
sion, made the transatlantic vovage from
Africa to Barbados, proving that ancient
man could have done the same. *

* “The Voyage of Ra 11" was described in the Jany
ary 1071 National GEOGRAPHIC
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Trackless puths of the sea leave no clues to
routes Tollowed by early manners. But wntten
accounts speak of seaborne trade with Lhilmun,
Magan, and Meluhha, lands long hidden in mvs
tery and still the subject of intense speculation by
schnlars, Visiting their probable locales, Tigris's
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crew saw trade gpoods and other evidence of com-
munmication by ancient séafarers. Along the way
the reed ship faced storms, unseasonal winds,
and a hazard unknown Lo its precursors—matal
ginnts filled with oil, plving one of the world's
busiest sea-lanes.
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From Karachi Tigris turned southwest, riding
toward ancient Egvptinn trade routes in the Resl
Sea. In perfect shape after 4.200 miles and 144
days afloat, the ship dropped her sails in Dii-
bouti, the onlv hospitable port in that war-tom
region on Africa’s Hom.

i

The success of Ka I led to my study of the
Sumerians, but bere I encountered major
differences, both in building materials and
in sailing conditions, Kon-Tikiand Ra I and
Ka Il represented “drift” vovapes—that is,
vovages dependent on favorable winds and
currents. I found no such reliable “conveyor
belt=” 1n the waters adjacent to Mesapota-
mia. To ply these waters, one cannol merely
drift, on¢ must navigate, utilizing variable
winds and currents

Ancient carvings and illustrations offer
clues as to how the ancients, inéluding both
the Egyptians and Sumerians, accom-
plished this feat (page 806). Examples ap-
pear on artifacts in the British Museum.
One pot, a product of predynastic Egvpt,
dates from before 3100 B.c. The pot bears a
painting of a sickle-shaped sailing vessel
that seemed to me to be built of reeds, com-
plete with deck ¢abins and centerboard

Similar scenes in the form of petroglyphs
found in the desert east of the Nile mav date
from even earlier times. Some depict vessels
30 farge that their deck carpoes of livestock
are dwarfed by comparison.

A Legacy for Later Sailors

Such evidence convinces me that the
ancient Egyptians and their contempo-
raries were far more accomplished mariners
than once believed. In fact, the ngzing
and square sails of these reed craft were the
forerunners of those of later vessels, from
Viking longships to the great clippers of the
19th century.

Based on Mesopotamian carvings and cu-
neiform records I have seen, 1 feel that the
Sumerians, precursors and contemporaries
of the Egvptian pharachs, were master
builders of reed ships. Two vears ago I de-
cided to construct such a reed vessel and to
explore the ancient sea routes of the Sumeri-
ans. That is how Tigris was born.

Irag is proud of its great seafaring heri-
tage, and 1 was met with enthusiasm in
Baghdad. The late Fuad Safar of the Direc-
torate of Antiquities and his staff offered me
valuable assistance, and I digested so much
material on Sumerian trade, navigation,
and marine design that T almost felt like a
Sumerian ship captain myself. All I needed
now were the vessel and crew,

For construction of the ship I assembled
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Taking a beating unde:
tow, Tigris (above) travels
to Bahrain behind the Sovi-
et freighter Slavek. Earlier,
adverse winds and heavy
shipping drove the reed ship
into o maze of reefs rimming
Kuwait's Favirkah Island
An attempted rescue by 3
launch from the Slavik suc-
cecded only with the aid of o
local dhow-—nt a cost of twho
thousand dollars, The Rus-
sinns then towed Tigriy to
her first port of call at no
charece, but the pounding
she took mnecessitated re-
prairs with palm stalks ileflt)

National Geographic, December (W78




an international team—DMarsh Arabs from
the Tigris-Euphrates area in Trag and Ay-
mara Indisns from Bolivia's Lake Titicaca,
Although the Marsh Arabs today use wood
rather than reeds to build canoes, they fash-
ion magnificent houses using bardi, prob-
ably the same reed once used by Sumerian
shipwrights (pages 808-809).* The Aymara
Indians, on the other hand, are still special-
1sts in reed-boat construction. Accompanied
by interpreter Luis Zeballos, mv Avmara
friends Paolino, Juan, José, and Demetrio
had helped build Ra 11,

For a shipyvard 1 chose an ideal zite at the
confluence of the Tigrisand Euphrates Riv-
ers. To millions of Muslims, Christians, and
Jews, this is the Garden of Eden. A tree
stumpdisplaysa plagque designating the spot
ac the home of Adam.

On the advice of myv Marsh Arab friends
we began harvesting bardi in August. “Tf
they are cut in any other month,” they said,
“the reeds absorb water. When theéy are har-
vested in August, they float much longer. "

International Crew Flies UN Flag

As work proceeded, my crew gradually
assembled. It, too, was international, and
United Nationz Secretarv-General Kurt
Waldheim gave me permission to flv the UN
flag. Three members had sailed with me on
previous voyvages: Yuri Senkevitch, ouwr
Russian physician; Norman Baker, our
American navigator; and Carlo Mauri, an
Italian mountaineer. Other countries repre-
sented were West Germany, Japan, Mexico,
Iraqg, Norway, and Denmark. Eleven men
with widely different backgrounds, vet
drawn together by a unique adventure.

As harvesting teams supplied us with
bardi from surrounding marshes, twenty
Marsh Arab craftzmen bound the reeds into
46 huge cylinders, more than 60 feet long,
With these the Aymara fashioned the body
of our ship—a sickle-shaped hull 6t} feet long
by 20 feet wide (pages 810-11).

On November 11, 1977, we launched our
vessel into the Tigris and bestowed the riv-
er's name on her, A last-minute snag almost
turned the event into a disaster, As Tigris
slid down toward the water, the steel
launching cradle buckled and broke, threat-
ening to slice through the hull and its rope
fastenings, But Tigris neither buckled nor

Tigns Sails Into the Past

broke, and before long she floated high and
proud in the river.

Ilaid the mishup to a faulty cradle, but my
Arab friends knew better. “You refused to
sacrifice a bull for the launching, " they com-
mented bitter]y.

During the final week we fitted out the
hull, adding two bamboo deck cabins, an
elevated steering platform, the mast and
rigging, two large rudder oars aft, and a
S6-square-vard sail of Egvptian cotton.

On November 23 we cast off from the
Garden of Eden and headed down the Shatt
al Arab, the river connecting the Tigris and
Fuphrates with the Persian Gulf.

Ship Gets off to Shaky Start

We inaugurated what was to be nearly a
five-month voyage with all the mishaps and
blunders that only novices can manage. Al-
though four of us were veteran reed-boat
“drifters,” Tigris had to be navigated. Atthe
first bend in the river we lost steering control
and literally plowed the banks with our rud-
der pars. Tving up to the first available pier
for adjustments, we found ourselves afloat
in the chemical waste of a neighboring
plant—a paper mill that converted reeds
into pulp!

At length we reached the mouth of the
Shatt al Arab, only to be grounded for nine
hours on the mud flats. Lifting off with the
incoming tide, we set a course southward,
expecting the normal north wind.

It didn’t come. Instead, a brisk southerly
breeze sprang up, threatening to drive us
into an anchorage of some forty huge cargo
ships awaiting their turn to head upriver.
With more luck than skill we avoided the
trap and sailed toward the open sea.

It was Yuri's connections that helped res-
cue us from the next crisis. Approaching the
isiand of Faylakah off Kuwait at night, we
ran into a vast area of reefs and shallows, We
threw out our two anchors but lost them to
the reefs. By morning we found ourselves
driven far into the great labvrinth. Clearlvit
was time for assistance.

1 radived Kuwait for a tug and was inter-
rupted by a cheerful voice in Russian, As
Yuri took over the set, the voice announced:
“This is the Soviet freighter Slavsk, Capt.

*See “Water Erweliers in i Desert World, " by Gavin
Young, NATIONAL GEOGRAPRIC, Aprl 1976
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Igor Usakowsky. We will comie at once and
tow vou off." Like many Sowviet citizens,
Captain Usakowsky knew Yuri as the popu-
lar television announcer of exploration pro-
grams. The captain took obvious pride in his
countryman’s presence aboard Jagrzs.

In the end the job proved too difficult for
Slavsk’s motor launch; the force of the wind
against our reed ship was too much. As
Shrvsk stood helplessly by at a distance, a
motor dhow appeared and anchored near-
by, waiting for our situation to become des-
perate. The crew of the dhow finally agreed
to help the motor launch pull us out, for a
ransam of two thousand dollars

Once Tigris was clenr of the reefs, Stavsk
took us in tow and delivered us to the island
of Bahran

Bahrain an Important Trade Link

Bahrain marked a turning point in our
fortunes and provided a dramatic view of
Sumerian historv. My friend Geoffrey
Bibbwv, the distinguished archeologist who
has excavated on Bahrain for vears, had
lown from Copenhagen to meet us. He was
gager 1o inspect our oceangoing reproduc-
tion of & Sumerian ship and to guide us
through his excavations (right).

Dir. Bibbyv was the first to find archeolog-
cal evidence that Bahrain was part of the
land called Dilmun by the Sumerians. His
discoveries showed that Sumerian influence
extended farther to the east than previously
recognized.

According to Sumerian legend, the figure
known as Ziusudra—the counterpart of our
Biblical Noah—settled at Dilmun after sur-
viving the universal flood in his ark. Here,
too, fleets of merchant vessels called, for
Dilmun was Sumer’s principal overseas-
trace center.

For several daye Dr. Bibby led us through
his excavations, beginning with a £,000-
yvear-old port located on the island’s north
coast. At the northern edge of the town's
public square & massive stone gate faced
directly on the sea.

“Here,” Dr. Bibby said, “ships such as
Tigris could have moored beside the gate to
load and unload. Our excavations have
uncovered such items as copper fishhooks,
soapstone printing seals, scraps of reflined
copper, pieces of ivory, and beads made
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Silence rules the largest known
ancient cemetery, the hundred thou-
sand burinl mounds of Bahrain
(above), Finds at a port under ex-
cavation by archeologist Geoffrey
Bibby have convinced him that the
islind was part of Dilmun, a trading
port of >umer and & logical way sta-
tion between Mesopotamin and the
Indus Valley

Al Babrain's oldest ruins (right)
Dr. Bibby, left, and the author
examine limestone blocks perhaps
quarried in Sumerian times on Jid-
dah, another island in the Bahrain
archipelago. The author helieves
that such cargo could have been
trangported on large vessels like that
appearing on this pot (lefti from pre-
dynastic Egvpt,




from a tvpe of stone known as carnelian,

“Mind vou,” he added, “all these materi-
alz are foreizn to Bahrain. The copper could
have come from Oman, the ivory from Incha
or Africa, and the carnelian from Pakistan
or India. We have also found a flint measur-
ing weight that we're certain could have
come only from the Indus Valley, Obvious-
lv. Dilmun was & major port for transship-
ment of trade goods. "

Shallow Draft Allowed Weighty Cargo

Tigris's design offered significant proof of
the bulk trade that flourished in Dilmun: “1f
Sumerian ships had a three-foot draft as the
Tipris does, then they could have cleared the
shallows off this port, even with tons of cop-
per aboard.™

Tigris's forerunners may have been used
for other bulk jobs. At the end of our tour
Dir. Bibby showed us a temple he had exca-
vated that I thought bore certain similarities
to the zigegurats of Mesopotamia—the dis-
tinctive stepped pyvramids érected by

Portul to vanished riches, anly an arched
anirance remains where ancient copper
mining apparently leveled a mountain in
Oman (facing page), a short vovage away
from Sumer, Guided to the remaote site by
Italian archeplogist Dr. Paolo Costa,
Heverdahl felt a thrill of recognition—uwas
this the lost “Copper Mountain of Ma-
gan”? A ruin discovered nearbs (thelow)
reminds the author of a Sumerian riggurat.
Did Sumerian traders travel even farther
afield? Stone anchors of ancient ships are
found from Iragq to Pakistan, devices still
uzed in the Indus Valley today (right).

Sumerians in  their homeland. The
stonewaork was as fine as any found among
the Egvplian pyramids; and the limestone
blocks, of a kind foreign to Bahrain, were
massive. I asked Dr. Bibby their origin.

“Probably the island of Jiddah, just west
of here,” he said. “But it's a prizon colony
and is closed to visitors.”

The Buahrain Government, however, al-
lowed meto visit Jiddah, Theisland was one
vast serjes of limestone guarries, possibly
worked in Sumerian times. Surveving the
ereat cavities left by removal of the blocks, 1
concluded that in ancient days only a vessel
of very light draft such as Tigris could have
transported these massive loads across the
shallows surrounding the island.

Leaving Bahrain, we steered for the Strait
of Hormuz, the channel between Iran and
Oman, some 400 miles to the east, Despite
rough seas we caught a fair wind and
reached the strait in less than a week.

With its continuous file of huge tankers
shuttling between (Condinued on page 824)










A United Nations of names lines a peg-
board ¢arved by Heverdahl to list crew
watches (lefl), Ten men of nine nations
satled with the Norwegian leader. One of
two Americans, navigator Norman Baker
tar lett) plots a course, observed byv—
from his right—Heverdahl, Russian phy-
sician Yuri Senkevitch, Mexican industri-
alist Crerman Carrasco, West German
merchant-marine captain Detlef Soitzek,
and Japanese photographer Toru Suzuki
Uither crewmen were [talian mountainee
Carlo Maurt, American cameraman Nor-
ris Brock, and students Ashjorn Damhus
of Denmark, Rashad Salim Nazir of Irag
and Hans Peter Bihn of Norwan

Cold kiss of a red snapper wiclded by
Asbjorn startles Hans Peler in a moment of
relaxation (abovel. Friendship welded the
crew logether. “We often discussed politics
ar-religion,” Heverdahl relates. “Although
We may never compietely agree, 1l is fan
tastic how men with absolutely opposite
beliefs can understand each other's
views.” He and Detlef share one of mam
stretches at the oars (left)—good exercise,
and useful both for increasing speed and
for avoiding ships and hostile shares






A city flowered on the banks of the Induz River
around 21300 B.C., only to wither perhaps five
hundred vears later. It is known to present gen
erations (nbove) as Mohenjo Daro. Mound ofthe
Lead; its original name ls lost with the lenzunge
ol the Indus Valley civilization that built it. Even
the meandering river has desertecd the once
mighty Citadel with itz acres of ruins (left)

Yel at its height, this civilization remched
across vast distances to contact others. Spea-
mens of the vallev's distinctive seals have been
discovered in Mesopotamia, along with objects
ol non-native carnelian nnd ivory, materials that
could have come from sources along the Indus,
But did they travel by sear

A familiar sight greeted the Figris's crew when
they arrived at the river in search of the answer:
fields of bardi reeds, a resource of ancient ship-
wrights. From far upstream at Mohenjo Daro, a
soApstone senl thelow) dis [_|'|;|_!,';- i :'-E-.‘EI.JE-'-EL'EFH‘ll
vessel with hateh-marked hull—a reed boat of
the land that Heverdahl feels was known to the
Sumerinns s Melubha




(Continsied from page 818) Middle East oil
ports and industrial nations, the Strait of
Hormuz is one of the world’s busiest sea-
lanes. Traffic never stops; it really can't.
The goliaths we now encountered require
maore than a mile to turn or stop.

With the wind at our backs we flew safely
through the strait and sailed down Oman's
coast to the port capital of Muscat.

Several years ago we would have been de-
nied entry into Muscat, for the country was
closed to outsiders. But in 1970 the present
sultan, Qabus, exiled his father and set
about modernizing the nation, though
Oman still discourages tourism. One of Qa-
bus’s foresighted moves was to appoint a
noted Italian archeologist, Paolo Costa, as
Oman’s archeological adviser. Dr. Costa
greeted us in Muscat,

I was especially eager to meet Dr. Costa,

for I had heard reports that the remains of a
structure somewhat similar to a Suménan
giggural had recently been discovered in
Oman. The country is considerably more
distant from Irag than is Bahrain, and if the
reports were true, it wias a major discovery.

Monument Marks Mining Region

Dr. Costa confirmed the discovery, but
withheld final judgment. A team of scholars
from Harvard University had found the ruin
near the ancient port of Suhar on Oman's
north coast.

“There is nothing like it on the entire Ara-
bian Peninsula,” Dr. Costa explained, “but
whether it is Sumerian, [ ¢annot say. It
seems to share the main characteristics of o
rigrurat. But come and see for yourself.”

Traveling to Suhar by car, we drove in-
land to where a riverbed known as Wadi al

“It had no beginning and no end.” save Heyerdahl of a niverlike streak of red tide
encountered on the lust leg of the vayage. He found encouragingly less pollution and
floating oil than on previous expedittons. “Thope it's because something is being done. 1
know that shipowners are terribly concerned. In the beginning, like evervone else, they
didn't realize that there is a imit to the ocean.”

National Geographic, December 1978




Jizi issues from the mountains onto & sandy
coastal plain. There, emerging from the
sand, lay the structure, its upper walls fash-
loned from great boulders (page 818),

To my mind it was probably a small zig-
gurat. "Noexcavation has been completed,”
Dr. Costa remarked, then glanced toward
the mountains, “But I can say that this site
has been important to man for thousands
Ef :-'EEJ:‘E. 'E

I followed his glance and suddenly
noticed that the terrain between us and the
mountains was strewn with unmistakable
evidence of a copper mine. Slag carpeted the
ground everywhere. It seemed a nearby
mountain had been razed, and all that re-
mained of 2 more distant one was a monu-
mental stone arch, testimony Lo the entrance
of some long-ago mine shaft (page §19).

“Magan!” I exclaimed, and Dr. Costa
nodded. Instantly I recalled the referencesto
Magan in Sumerian records—Magan, the
distant copper mountain, from which ship-
toads of the coveted metal were brought
home by way of Dilmun,

Copper’s importance to a Bronze Age
society can hardly be overcstimated, and it
15 hittle wander that Magan was so highly re-
garded by the Sumerians. What more natu-
ral than to build a place of worship beside
the source of such a vital substance? Magan
and modern Oman would seem to be one
and the same.

Next, the Elusive Melubha

I left Muscat with a third and final Sume-
rian reference in my thoughts—Meluhha, 1
had originally planned to =ail southward
from Oman toward Africa, but I had begun
to agree that Meluhha might well be the In-
dus Valley. The suspicion caused a change
of plans: We set sail for Pakistan

My suspicion was based on more than
mere theory. By way of the sea the Indus
Valley was the nearest major civilization
with respect to Mesopotamia, Moreover,
examples of the still undeciphered Indus
Valley script have been found in widely scat-
tered areas of Mesopotamia. With luck we
might find further links between the two
civilizations and confirm the third great Su-
merian trade partner.

Once again we steered Tigrisinto the path
of giant vessels plving the great oil routes.

Thgns Sails Into the Past

For three days we hattled heavy winds and
rain, while trving to take evasive action
against the colossal tankers and freighters
bearing down on us from all sides.

“Watch out! Here comes another one,”
was the constant warning to the helmsman
when an approaching vessel was sighted. At
night and with a shroud of rain, we had to
rely solely on our ears, and the warning often
came perilously late. On one memorable oc-
casion & ship passed zo close that we could
not only hear it and smell the diesel fumes;
hutcould also actually feel the heat radiating
from the engine room,

Sumehow we avoided disaster, and on
Junuary 27, 1978, we raised the coast of
Pakistan northwest of the Indus River Del-
ta. Asweapproached Lhe shore at evening, 8
sudden gale caught us from seaward and
very nearly beached us. But our anchors
finally took hold, and all night long Tigris
breasted the thundering surf, her sickle-
shaped hull with its high bow and stern
riding like a great seabird.

Our quest came to an end beside the Indus
River northeast of Karachi, Pakistan's chief
seaport. Here, in Sumerian times, lay the In-
dus Valley city of Mohenjo Daro, one of the
major metropolises of the time, A small mu-
seum beside the archeological excavations
displays artifacts recovered from the ruins.
Omne of the items caught my eve: a soapstone
seal incised with a miniature sickle-shaped
vessel, complete with a deck cabin between
two masts and twin steering oars astern
(page 823), Hatch marks along the hull indi-
ciated that the subject of the carving had
been a reed ship.

The building material for that ancient
craft presented no mystery; all along the
lower Indus, thick stands of bardi thrive in
swampy areas. I believe that thousands of
vears ago the shipwrights of Mohenjo Daro
built shipslike those of their seafaring neigh-
bors to the west, the Sumernians, The sugges-
tion seems logical to me that Meluhha was
the great Indus Vallev civilization.

Three months had passed since we
launched Tigris into her namesake river,
andd we turned at last toward Africa. As our
Marsh Arab friends had predicted, our ves-
sol still rode high upon the sea. Her reed bot-
tom supported an upside-down meadow of
tuxuriant life. There were barnacles and
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In tiem protest against the accelerating

crabeas well asa varetv of small fish that at
tracted schools of dolphins, rainbow run
ners, triggerfish, i-:i--"“l»h. and sharks. Wi
dined regularhy fiving fish that crash-
anded aboard i""-.'*

At the Gulf of Ader lorn of Afnica
we were abruptly returned to the second
millennium A. D, Ol «I'.5|.~ radio Degan o

rackle with evidence thal contact among

nations has improved not at all since the
founders of civillzastion satled the seas
Calling Tieres, calling Tregris. Do not put in
at Socotra, vou will be in danger.” “Avoid
Somalia, the countryisat war.” “Permission
denied to enter Democratic Yemen's wa-
ters, " “The war is still ragnz in Entres. ™

It had been my hope to s ail Jr-H Into the
Red Sea to Ethiopia, where the | APYTUS
Ra ll,
had been gathered. It scemed an appropri-

dli |1|.|-': Ior our vovaEs., DUl Coniice on 1_]_

reeds tor her predecessars Kal ani

zides barred the way
Tigris Dies as Torch for Peace

Diiboutt alone, at the head of the Gulf of
\den, finally permitted us to enter its har-
bor. We refused to leave our proud shp L
rotthere, and we felt the urge to protest what
was happening in -l"-| I region

After 144 davs .-.'| gris was still
perfect shape The 11 of us had sail
some 4, 200 miles I-,-,_'l-"'ul in friendship, un-

er the United MNations flag

One evening we lowered the flag and
towed Tiegris outside the harbor, where we
sel herafire, with satls set. Inthat gesture we
sougnt to appeal to men of reason (0 resume
the cause of peace in a corner of the world
where civilization first dawned ]

led her

FDITOR'S NOTE: Tierirs 4. 20-mile vovage
will be the subject of a forthcoming MNationad

Geoeraphic Society television documentan
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Winterkeeping
In Yellowstone

ARTICLE AND PHOTOGRAPHS BY
R. STEVEN FULLER

W MILLIONS OF PEOPLE Yellowstond
National Park is traffic congestion, crowds, a
few hours or davs in | | Hut by earh .‘é.-j.-
tember, when the nishts are srowine colder

and workmen are boarding up lodges and cu
rno shops, a different kind of Yellowstone begins
L0 AP PEEr

1 hereare more animals and fewer people. Buf-
lalo and moose wander across deserted parking
It s [':IF'_'- in Cctober a dusting of snow APPEenrs
on the surrounding mountain summits; gradually
it waorksits wav lowes unty one mio 1'Iil"', We wiake
up to find that the snow has reached us

My wife, Anpela. and I are the wint rEeEpers il
the Grand Canvon of the Yellowstone River in the
heart of the park. Together with our two small
children we are among a handful of people, scat-
tered over 3,472 sguare miles, who will be snow:-
bound i Yellowstone,

When we spent our first winter here five vears
ago, our nearest neighbors were the ranzer and his
wife and two winterkeepers at Yellowstone Lake,
16 miles to the south, Other neighbors were far
Lhier away, separated by mountain ranges or n
miles-deep forests. But like many things. a win-
terkeeper s life in Yellowston# has ch nged

U'he first of the permanent snow falls in late
Lictober or early November For the next six
months [ wil
lowstone Park Company—caretaker of shuttered

Tk A Winterk CCDEr e |-.'-.':-.| 5‘-_- I'|.|]

48 E

: ]‘I-Jrljl'ﬂlﬁ-rli'l{]1| 1.1.1|4[1;-=[|u!' Claiimeedd An
tldl<tbimer whi I _| IoOK Lhe o a8 winter
keeper in Yellowstone National Park. My
LT CATOT IHIIng snow cormices ol shut-
tered tounst cabins to keep thelr beams
trom breaking under the welghtof an aver-

e winter's 1530-inch snowin




ARG

WYOMING

Old
Fasthiul

MONTANA

YELLOWSTONE

A community of four, my wife, Angela,
our two daughters, and | live in an old
house overlooking the famous {alls of the
Yellowstane Biver, In the summer the roar
of tourist traffic on the nearby road drowns
gut the thunder of the falls. But for five
months o vear the roads are erased, and we
are snowhound. By December the snow
bhecomes much oo deep 1o walk through,
making skizor snowshoes essential beyvond
gur front door. A day trip toa nearby ther-
mal area it a minor expedition (right)
Emma, 6, skison her own. Skye, 3, rides a
pack frame; she has skied for
two winters but doesn't yet
have the speed to keep up
On longer trips we go by
snowmobile or hitch a ride

Canyon S SRR
Village * ,~Tellowstone on asnow tractor th

Biver Carries visitors on whinier

MATIONAL tours. Angela (above)

Yallawetnne clears snow from our rool
Lake Good exercise, she savs,
and a chance [or the

PARK children to play outside

National Creagrapic

December 1978
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tourist facilities and cutter of great snow cor-
nices. With a shovel and a seven-foot saw 1
remove snow, drifted sometimes 12 feet
deep, from the empty lodges and cabins

There is a freedom from tensions at Can-
von Villege in the winter. Life rhythms are
set by the sun and the weatheér more than by
the clock or the day of the week. A warmth
of family life grows out of the natural pace of
winter, and there is leisure to take pleasure
in one another’'s company.

Alwiays Time for Teatime

Angela 1= English. We met when 1 was a
student overseas at a British university, Af-
ter graduation we spent three vears teaching
in East Africa. We arrived in Yellowstone
shortly after the birth of our first child,
Emma; her sister, Skye, was born during
our second winter at Canyvon Village. After
ten years as an expatriate, Angela still refers
to England a< home, but she is asat home in
these Wyvoming mountains as she was in the
African bush—and 4 p.m. is teatime, re-
gardless of continent or local custom:.

When the snows come and the roads in the
park’s interior are no longer plowed, we put
aur car in storage and prepare to be snow-
bound. All our supplies must be stockpiled,
for the nearest grocery store is 37 miles away
al Gardiner, Montana, 16 hours on skis—
two hard days' travel, We can go maore easily
by snowmaobile, or by snowcoach, a ten-
passenger snow tractor that carres tourists
into Yellowstone during the winter.

The first four vears [ went to town once &
winter, but when Emma came of school age
last vear I started taking her into kinder-
garten 36 miles away at Mammoth Hot
Springs one day a week on my snowmohile.
For the rest of the week. in cooperation with
the park school, we tutor Emma. 1 miss the
peace and solitude of carlier winters; then,
each was like a long undisturbed dream.

A quarter of a mile below our house runs
the raw gash of the great canvon of the Yel-
lowstone River. Throughout the yvear the
roar of its two high waterfalls fills the air.
From the base of the larger falls, a thick

columnof vapor often rises several thousand
feet into the sky, atowering genie that over-
shadows the house. Bevond the canyon we
look out over an open vallev eight miles
wide, dotted with plumes of steam from hot
springs and with grazing buffalo and elk.
The surrounding forests shelter grizzly and
black bears, and mountain peaks ring the
far horizon.

The winterkeeper's house wis built near-
Iy three-quarters of a century ago, in the tra-
dition of another age. Il vou came to this
place when it was virgin and decided to
build a house to overlook the spectacle be-
low, this is where vou would put it.

Earthquakes and the gradual slumping of
the land into the canvon have broken the
straight lines of the house. The floors slope
toward the falls, and a child’s ball. left alone
in a room, will lazily find its way to the can-
von sitle of the house. The shingled walls are
weather etched, and here and there are
gnawed holes where birds nest in the sum-
mer and squirrels pass away the winter.

It is a comfortable house shaped by count-
less previous winterkeepers; and at ease in
its old age. Tous it is a warm home, a place
to return to after enduring the cold, the
wind-driven snow, the physically demand-
ing task of simply being outside in the harsh
mountain winter

Dealing With Uninvited Guests

Besides the weather, our winterkeeper's
house has withstood the assaults of bears.
Several of the windows have homemade
bars over them; the walls outside are
patched where bears have torn off shingles,
and the back dooris pierced by hundreds of
rusty nails, their points protruding to dis-
courage entry. In the spring and the fall
grizzlies are common near the house.

One early November evening during our
second vear at Canvon, we sat around the
kitchen table eating a supper of stew. Out-
side two inches of fresh snow lay on the
ground. and the big storms were due. As we
ate, we heard a noise at the small window
above the stove. (Conlinuwed on page 835)

On a sub-zero morning, shortly after suprise, steam rises from a hot spring hidden
in shadows. In winter a sense of the wild returns to this mother of national parks.
The clean perfection of fresh snow and new frost recalls the world before it wasman's.
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The extraordinary is part of Emma and
Skve'severvday world. They have lived all
their lives here. Outside it's minus 20°F

Emma (far left) scratches pictures in the
frost on a window. Skye (left) enjoyvs the
drawings in Ernest Thompson Seton's
classic story of 4 prizzly that roamed
Yellowstone a century ago. The pirls (be-
low) play at a window we barred after a
grizzly broke into the house., The bar
wouldn't keep a bear out for long, but i
would buy us time to take action. On the
sill of the window is the skull of a grizzh
tound near Hebgen Mountain, just bevonid
the west boundary of the park, Skye (bot-
tom lefl) waits out an avtumn flurry in
my vest. Emma (bottom nght) warms her
hands over a steam vent




In Hayden Valley below the house, a herd
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(Continued from page §32) Ahsently, Angela
went over and closed it

Before she could sit down, the window
flew apen behind her with a bang and was
torn from its hinges. For a moment we all
gaped, stunned; then I shouted, “My God,
it's a bear!" and we were all in motion.

It was a primeval vision, and our reaction
was an ancient, instinctive division of labor;
Angela, eight months pregnant, grabbed
Emma and ran with her to the safety of the
back bedroom. T advanced, shouting and
waving my arms, and tried to be convine-
ingly threatening. The grizzly just stared at
me, unblinking and unhesitating in its de-
struction. One forepaw, tipped with three-
inch claws, swepl clean a shelf lined with
jars of spices, With a crash, shards of glass
scuttered across the linoleum floor. The paw

d around secking a clawhold stout
encugh to pull the animal into the room.

Never have I felt so helpless, Single-
minded. the bear kept coming, When the
upper half of its body was inside, T aban-
doned the field and joined Angela and
Emma in the bedroom.

We climbed out another window into the
night and ran to the car. Safely away from
the house, I stopped and called the ranger at
Yellowstone Lake. It was the first time I'd
ever used the walkie-talkie, and T just hol-
loed into it until Jerry Mernin answered.

1 said, “A grizzly just busted the kitchen
window. T think it's inside. We're all safe.”

In a calm voice he replied. “Hang on, I'm
on my way.”

“The bubv is kicking like crazy,” Angela
told me as we watched the flashing lights of
the ranger’s pickup truck approaching 15
minutes later. By then my hands had
stopped shaking.

Bear Finds Stew to Go

Cautiously Jerry and | went up to the
house. The bear ambled off into some trees
at our approach. We discovered that it
hadn't succeeded in getting all the way in-
side. But it had managed te reach across to
the stove, hook the handle of our stewpot,
and dexterously draw the bubbling stew out
the window without spilling a drop. The
next morning 1 found the pot behind the
house, licked shiny clean.

While I boarded up the window, the park
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ranger went off to get a live trap, a ten-foot
section of steel culvert welded to a small
trailer. The sliding metal door was linked to
a trigger simeared with peanut butter,

The next morning the grizzly, a 16-year-
old female weighing 275 pounds, was in the
trap. Ear tags identified her as having been
captured by the National Park Service on
four previous occasions. She wus driven 43
miles to a valley on the other side of a moun-
tain range and released.

Heturn of the Grizzlv

Three days later | found fresh bear tracks
in thé snow below the kitchen window. 1
spent the remaining hours of daylight bolt-
ingiron bars on all the windows of the house.
Jerry came up just before dusk and set two
traps. We slept lightly that night.

The next morning was sunny and beauti-
ful, probably our last opportunity to go visit-
ing before the heavy snows, so we drove to
the other side of the park to see friends.
While we were away, the bear came back,
broke out three windows, and tried in four
places to tear her way through the walls of
the house. By the most incredible luck she
failed again to get inside.

When we drove up to the house that night,
she charged the c¢ar. Then, while we
watched, she climbed into ane of the traps
and ate the bait, but the trigger mechanism
had jammed and she climbed oot again. A
few minutes later she caught herself in the
second trap.

In modern America, unfortunately, there
is no place for such bears. She had shown
herself fearless of human beings and without
respect for their buildings. She would be a
very dangerous critter to meet in the back-
country. In recent vears the management of
Yellowstone's grizzlies has been a topic of
heated controversy in the national press.
The fate of this bear was a question of con-
siderable political consequence. After con-
sultations and ruminations, the National
Park Service decided to destroy her.

The next afternoon, sitting in the cage
trap, she was given a deliberate overdose of
drugs and died quietly. Parts of the carcass
were sent to a wildlife laboratory in Mon-
tana, The Yellowstone ecosystem was made

a little poorer—and our lives a lot easier, In
the davs that followed, while | repaired the

Narional Geopraphic, December 1978



extensive damage to the house, the winter
snows began. We would see no more bears
until spring.

With the first snowfall the contours of the
land are softened. Snow fills gullies and cov-
ers tangles of fallen trees. Roads are drifted
aver, and to a person on skis thev lose much
of their meaning. The snows of early winter
are fluffy and soft, and when waist-deep
they are exhausting to walk through. But on
2kis vou skim over the surface like a water
bug—on skis the world is again wide apen.

There are lots of tracks that tell of the
comings and goings of buffalo, deer, moose,
rabbit, squirrel, mice, ermine, otter, pine
marten, porcupine, and birds, Sometimes a
bloody patch of snow, a few feathers, some
coyole tricks. ™

Within ten miles there are five thermal
areas, all visible from the house, Each is re-
vealed by plumes of steam rising from hot
springs, fumaroles, gevsers, and mud pots,
Muany animals, especially elk, moose, and
buffale, areattracted to the warm patches of
ground that remain free of snow throughout
the winter; movement is easier and some-
times clumps of dried grasz are exposed.
They are worlds unto themselves, temper-
ate islands in & sea of snow.

Weak animals—the old, the voung, the
sick—zometimes die in thermal areas. [
watched an aged buffalo bull grow tattered
and bony during the [ast months of one win-
ter (page 847), until on a trip late in the sea-
son I found him dead, his legs straight up,
his great body strange in its emptiness, Sev-
eral other buffalo grazed a few feet away. As
[ approached, they jogged off, the long tan-
gles of hair and ice hanging from their un-
derzides tinkling like wind chimes. The
ravens came and took the eves of the dead
one, the coyotes opened the belly, A week
later there remained only hair and bones,

Heat and Cold Produce Strange Forms

In thermal areas unigue combinations of
hot water and sub-zero temperatures pro-
duce extravagant displays of frost and ice
(pages 844-3), During the cold months steam
freezes within moments of escaping the
earth. Trees bow under the weight of exqui-
site drapes of sparkling snow and frost. On
the ground, where a gevser's spray falls,
grow clusters of egg-chaped knobs of ice. In

Winterkeeping in Yellowstone

the brilliant sunlight they look like a spilled
hoard of jewels,

These areas remind me of lost worlds out
of a Victorian adventure storyv. Surrounded
by monumental snows and killing cold, they
shelter gardens of green moss, nourished by
constantly melting snow falling on the warm
ground. Rocks and fallen trees provide insu-
lation from the warmth, and strange snow
shapes grow atop them. In the winter land-
scape these areas seem alien places, contain-
ing surprises and curiasities,

Gevsers Pose Dangers to Wildlife

On one walk through a thermal area 1
found the body of a coyote lying in the drain-
age of alarge boiling crater geyser. Every 15
or 20 minutes the gevser erupted, spilling
hundreds of gallons of boiling water over the
dead animal. It was as tenderly cooked as a
Sunday roast.

Walking down the steaming drainage, [
cut & trail of elk pellets, a broken string of
beads across my path. Each pellet had swal-
len Lo the size of a walnut and trailed long
filaments of algae that waved rhythmically
in the running water; ¢ach one resembled a
gant tadpole going vigorously upstream.

While wvisiting another gevser, I was
caught in & spurt of hot spray. A few davs
later a pattern of about three dozen holes ap-
peared on my parka where each of the corro-
sive droplets had eaten through the cloth.

Sometimes water birds land on the sur-
face of hot pools and are scalded. On the
bottom of one pool I found a bird skeleton,
every bone in place, laid out like a fossilon g
sheet of Bavarian shale,

In very cold weather the ground between
the hot pools, vents, and pots is covered by
large clumps of unusual frost crystals. Sub-
surface steam forces its way upward until it
contacts the sub-zero air and freezes. Water
vapor continues to emerge so that a long,
sinuous kind of frost grows up out of the
ground, often to a foot or more in height, re-
sembling tall clumps of dried grass. The
frostshatters like glass at the slightest touch.

A thermal basin in winter is a pristine
crystalline garden full of fragile forms that
reflect the sun's brilliance off one another a
million times. (Continued on page 5458)

"See “Yellowstone Wildlife in Winter." by William
Albert Allard. QeogrAPHIC, November 1967
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In the early morning's meager warmth, a pair of trumpeter sioans
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stirs after a frigid night on the ice beside the Yellowstone River.
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Winterkeeping's not all work, It's a life
with lots of latitude—time for hobbies,
time with the family, and time to spend Dy
mveelf I made clay models (above) for a
chiese set, eventually to be castin bronzé of
aluminum in & small foondry T built
snowfall and weather determine m
schedule, Sometimes I'm free to tuke an
afternoon off and play with the cldren;
Skve (leR) demonstrates her pléasure in
the fact. There 1s time to return to avori
waunts, tosoak on A blenk winteér's day ina
remote creek fed by bot springs (right)
Since prehistoric times, visitors to Yellow-
stone have found physical and sprtual
renewal in the region’s warm waters. Bul
an activity that's harmless when indulged
1T I"u:. a few can become devastating when
enjoved by many, so fortwo decades it has

heenn tlleral to bathe in the ecologically
{ragile hot springs themselves. How to en-
Jov without destroving—thal 15 the crucial
aroblem to be solved in the warld's dimin-
siing wilderness
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Conflict between hot and cold creates a
fantastic winter landscape in Yellowstone
Pockets of bare ground warmed by sub-
surface magma have their own microcli-
mates. surrounded by crushing snows and
killing cold, green plants hug the warm
earth, Steamyv popls, thick with algue
mats, support a complex community of
insects. Windhblown gevser sprav (far left)
encrusts a gravel bar with jewel-like nod-
ules, Large “snow muszhrooms” (above
left) grow where wood or a rock provides
insulation from warmth below, allowing
snow to accumulate normally

Carpets of green moss, watered by
snowmelt, grace mn old crater (nbove
right) that is dry and lifeless in summer
heat, Urnate forms, precipitated from
minerai-laden water, surround a gevser
vent (left). Early visitors to Yellowstone,
eager for souvenirs, often attacked similar
formations with crowbars and axes, Tak-
e from their natural environment the
specimens lost their magic and turned gray
and crumbly




Bones of a covote still lie
in a pool at the edge of a
gevser  (lefty where 1
found its body four win-
ters ago. Coated with sili-
ca dissolved in the hot
water, the bones are be-
coming fossilized. De-
spite much speculation, 1
have never been able to
understand how it came
to die in so peculiar a
place. Yellowstone Park
contains many small mys-
teries, and hints @t |larg-

Er QuUesIons
An old buffalo (right)
grazes on the banks of the

Yellowstane River in late
October—early  winter
hiere. Inthe chill morning
air, wool and grass are
crusted with frost His
ribs show already, at the
beginning of this season
of testing. Weakened by
age, the bull's chances
of survival were poor
Toward the end of winter
he became too fechle Lo
stand, For days three
coyotes hung around
nearby, gnawing old
bones and sitting on their
haunches—watching and
walting. Then the old bull
died. His death was Hie to
the covotes, succorduring
their season of [amine,
~ow the bull's substance
fuels the cries of covotes.







(Continued from page 3¢) To walk through
such a basin is an awesome experience each
time. Once again one is the first human on
earth, the first morning after creation, in a
world of undisturbed perfection.

It is remarkable, too, to encounter life,
especially delicate life, amid crushing snows
and killing cold. Hot springs sustain a sta-
ble, life-supporting environment that 1is
much the same in January asin July; pools as
warm as bathwater are soupy with life,

Thick mats of algae support the minute
larvae of a specialized brine flv. The adults,
in their thousands, skim just over the sur-
face of warm, still waters. But they must re-
main within a shallow zone, an inch or two
high: bevond, the intensely cold air will
chrivel them as certainly as fire. Beneath the
blanket of steam, carnivorous flies and spi-
ders feed on the brine flies.

The hot springs display subtle gradations
of color and texture, revealing temperature
gradients, acidity, mineral content, and
varieties of algae and bacteria. The springs
themselves resemble colorful, large {lat or-
ganisms spread out on the ground. At their
outer edges, where déathly cold extin-
guishes life, a lacy ring of ice crystals and
frost feathers makes a thermal map that re-
veals patterns of warmth and cold invisihle
in milder seasons.

Rooftop Labor Has Its Rewards

A mile from the winterkeeper's house is
Canvon Village, a cluster of lodges, curio
shops, and cabins that service the crush of
suymmer visitors. In winter evervthing is
boarded up, half hidden beneath drifting
snow. On the lee side of each roof an ovet-
hanging snow cornice enlarges with every
storm. Left to grow, cornices can come to
weigh tons and break roof beams and eaves.

With my snow saw I cut off the cornices
befare they become large enough to do dam-
age. The job dwarfs a man working with
simple hand tools, drifts are commaonly eight
feet deep, and sometimes more. 1 cut the
snow into blocks weighing several hundred
pouinds, then pop them free with a shovel
and skid them off the roof. It is physically de-
manding work, but the air is clear and crisp
and the mountains shine all around. Ravens
wheel and caw, and there is pleasure in the

quiet rhythm of salitary work.
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My mind wanders and wonders at the
ephemeral nature of the job: grunting and
straining to move heavy blocks of snow that
zoon will be water vapor. Winterkeeping
provides the excuse to be out every day,
sniffing the ever changing, always interest-
ing mountain weather, & chance to watch
the sun arch across the day's sky and tosee, a
few times # winter, a big full moon rise at
dusk behind columns of thermal steam,
turning them into dancing ghosts dotting the
villey spread out below,

When first we came here, | imagined win-
ters would last forever, but now they {Iv by
and are never long enough to do everything
planned. Boredom is rare. For entertam-
ment 1 have a ceramic kiln in which T fire
stoneware and porcelain chess sets. The
children join me in the playing with clay,
antd as we work, we talk of childish things.

Also 1 have a foundry in which to melt
bronze and aluminum to cast small lost-wax
sculptures, Books offer immediate trans-
portation to a different time and place. Pho-
tographv gives me anexcuse to be out among
animals and thermals for a few hours two or
three timesa week.

Each yvear we manage to take several ski-
camping tripsinto remoter areas of the park.
Sometimes 1 go with Dave Smith, one of the
winterkeepers at Lake. He is great friends
with Emma and Skve, and once each winter
he babv-sits for a few davs so Angela and [
can go on a camping trip together.

Last winter Emmaand [ went on our first
overnight skitrip together. Burdened witha
heavy pack, I could hardly keep up with her
in her excitement, though she was only 5.
Then it was Angela'’s turn. 1 stuyed home
with the children while she skied 16 miles to
Yellowstone Lake to visit the ranger and his
wife, Roger and Nancy Rudolph. A spell in
the backcountry imparts & physical glow
and aclearness of mind. Afterward, reunion
with the family and home gives a sense of
renewal Lo evervone.

Solitude Brings Closeness

Angela enjoys life in Yellowstone, though
not all women would find pleasure init, She
alwavs has half a dozen projects going. She
is skilled in the often maligned art of home-
makingandhas developed a philosophy that
combines elements of both feminism and
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tradition. It serves her well, and 1 can live
happily with it. “To each thing its season,”
she says, and these are the vears for mother-
ing and wifeing,

The children have only each other for
playmates and they have grown close; they
are friends, as sisters should be. We all ski
togetherevery day, except in the most severe
weather. The winter climate promotes ro-
bust health. Colds and other common win-
ter ailments come only after contact with
someone from the outside world.

Until the park authorities established a
weekly service two vears ago, our mail ar-
rived about once a month, big canvas sacks
of it. Always it was cause to declare a half-
day holiday. Winter visitors are rare and
appreciated. Sometimes a party of cross-
country skiers, bent under packs heavy with
winter survival gear, spends a night with
us—an occasion to bring out a few bottles of
homemade dandelion wine,

Once two snowmobilers, who had run out
of gas and wandered lost, saw our light
about midnight and made their way up to
the house. Belore a ranger was stationed at
Canyvon Village, 1 used to leave alight on all
night for just such eventualities. Their
banging on the door woke us, and we drank
tea with them around the table until they
stopped shivering and were ready to be bed-
ded down in front of the lving-room stove.

The Ultimate Christmas Gift

The community at Canyon Village grew
to four during our second winter, when our
second daughter was born a couple of dayvs
before Christmas. Angela gotupa few hours
before dawn that day and began cooking
and cleaning the house. She didn't have to
say her time had come; it was obvious.

About noon we caught a ride on the tourist
snowcoach and rode forty rough miles into
town. Our two fellow passengers forgot all
about the wonders of winter in Yellowstone
they had come so far to see and concentrated
with Angela on each contraction. We ar-
rived at the local dector’s office in West Yel-
lowstone about dark. At 11 p.m., after a
reasonable labor that Emma, the doctor,
and I shared with Angela, Skve Canvon was
born. After showing off the haby the next
day, we caught the snowcoach home to Can-
von Village on Christmas Day.

Winterkeeping in Yellowsrone

In later vears Skve's birthday came to
mark the beginning of the Christmas holi-
days. Christmas is a time for friends and
neighbors to gather; they come and stay for
two or three days. In preparation, Angela,
Emma, and Skve make up sausage rolls,
steak and kidney pies, and Christmas pud-
dings. In my work shed I complete gifts: a
doll’s ¢radle for Skye and a play horse barn
for Emma. Each girl comes out to help with
the other's present. The excitement grows.

Old Friends Share Holiday Cheer

Dave Smith and Hod Coburn come up;
single young men, old friends, the winter-
keepers from Lake, Hod arrives on a snow-
maohile towing a sled piled high with skis,
gear, presents, and a turkey he won at a tur-
key shoot. He tells me the vallevisrough; the
passage took three hours, and he got stuck
more times than he can remember—perfect
weather for the occasion, we agree.

Dave has decided to ski the 16 miles and
arrives a few hours later in a blizzard. The
evelashes on the windward side of his face
are frozen together. A fitting entrance for a
winterkeeper. While I decant a bottle of
stout, he frees his beard of icicles.

The house is hung with balloons and
decorations and spruce-bough wreaths.
Emma and Skye look very pretty in the new
holiday dresses Angela has made for them.
Dave and 1 talk of the weather, the condition
of the snow on the rools, and of the peculiar
little things we have seen in Yellowstone
since last we met weeks before,

We eat of the dainties Angela has made,
and sample my collection of special beers,
Diuring the days we ski, burning off the sloth
and bleat of feasting. In the evenings we
play children’s games—dart throwing at a
board of balloons, pinning the tail on the
buffalo—and the girls are read countless sto-
ries. Then the holiday is over. Dave and
Hod pack up one morning, and happily we
say good-bye. It has been a good visit, but
we are all ready to be alone again.

In January ice sheathes the 308-foot Low-
er Falls of the Yellowstone River below the
house. The river continues to plunge aver
the brink at the upper end of the canvon, but
it 15 hidden from view behind a mass of ici-
cles. As winter wears on, frozen spray forms
a blue (Continted on page 556)
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A creek warmed by hot springs remains ice free during even the coldest



moanths. Moist air ising from ils mild waters rimes stalks af grass with frost,
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At home in Yellowstone: After a dav out
onskis, Angela and Skve (leftywarm up on
our living-room stove. Overbead, wet gear
iries quickly in the low humidity of the
house. Gautama, ourdos, came with us to
VYellowstone, When the grizzlv broke in.
Crautama was forgotten in our scriumble to
get out the back window, Later we re
turned to find the dog hidden—yvery sensi
biv—under the bed

Angela (above) Enjovs i winter evening
tving flies, delicate lttle jewels of feather
arid hair. When Yellowstone turns mild
lZain In spring, she will use them to ang
in netghbhoring streams and lakes for cut

g

throat and rainbow traul

From scraps of material Anpela braidsn
rug {upper right). It grows in a colorful
spiral; by May it will cover our living-room
flotr—a gift of the winter now gom

Every evening there are exercises
iright). Angela enjoved ballet lessons as a
child and passes on her pleasure to the chil-
dren. While T sit watching in the living
roorn, the company of dancers—Angela,
epmma, and Skve—comes trouping from
the back bedroom in leotards. For an hoas
we are all entertained by prrosettes and
pligs. Loughter escapes the houose, un
heard in the snow-swept darkness all
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(Continuwed from page £4¢)  ice cone more
than half the height of the falls,

By late April, when the snows begin to
melt and there is the incessant sound of drip-
ping water from the roof, the waterfalls be-
gin to roar louder. At its peak in June the
crashing spring flood rattles our windows,

On south-facing slopes bare patches
spread. As the snow melts down, sometimes
half a foot a day, old tracks appear like fos-
sils out of the snow strata of the past winter.
Thev too seon melt, but for a few hours they
mark the passage months before of a buffa-
lo, a skier, or a snowmeobiler.

Only the Strong Survive

This is the great time of dving. Animals
have spent months expending more energy
than thev can take in, and now they are at
their lowest ebb. It seéms ironic that when
the days are turning warm and the first
green shoots are appearing, winterkill
should reach its peak. The carcasses of elk,
buffale, and deer are marked by coveys of
ravens and nervous gatherings of coyotes.

The lean winter of the covotes is at anend.
More meat iz available than even their
starved bodies can ever hope to process, The
sweel stench greets bears emerging {rom
their sleeping holes. For a few weeks griz-
zliesor theirtracks are again a commaon sight
on the rolling hills near the house.

There are newborn animals everywhere,
wobbly but full of the springtime zest of new
life, The surviving adults improve rapidly
as the grass grows higher. The herds follow
the grass as it greens in the wake of the snow
retreating daily higher into the mountains.
In the<e mountains springdoezn't really stop
happening until sometime in August, when
up high it meets the cold of winter beginning
to make its way back down.

In April we hear the snowblowers and
plows coming for three days before they
make it up to our house. The blades of the
maonstrous machines chew into the snow and
hurl it far to the sides. Hour after hour the
plows advance at o walking pace, leaving a
high-walled trench and exposing the black
pavement again. By mid-April a web of
roads has been cut across the park.

Oneduy, down in the valley, [ stop my car
to watch a big buffalo bull cropping fresh
green shoots, 1 take pleasure in a gentle
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breeze that carries the scent of crushed
griass. A car speeds by, hoenking, and a wom-
an leans out the window to damn me for
blocking the public road. The animalsmove
higher, into the backcountry, and the sum-
mier visitors come in their millions. The wil-
derness is gone with the snow. The seasons
have come round again.

Since the 1920's, when Americans in
private motor cars became a social phenom-
enon, this mother of national parks has at-
tracted ever growing numbers of visitors, *
Last vear two million people experienced the
heauties and frustrations of a summer visit.
Until recently Yellowstone [av fallow dur-
ing the remaining three-quarters of the vear,
and the winter wilderness easily absorbed a
few thousand hardy off-season visitors.
This is rapidlv changing.

On a long weekend 1,500 snowmaohiles a
day reach Old Faithful Above a recently
opened winter route, & 75-mm recoilless rifle
has been installed to bring down snow that
might avalanche on road crews or snowmao-
hilers. The report of artillery is a new sound
in these ancient mountains,

Interpreting the Sound of Change

Many, mavbe most, people say this is
right and proper—Yellowstone was created
to be used. But winter landscapes are notori-
ously fragile, and in any natural area human
use has its costs. In Yellowstone, winter
visitation is reaching a critical stage. Re-
markably, no one knows just what the im-
pact of this development will be or the
direction it will take.

I came to Yellowstone from Africa, seek-
ing a place on the fringes of what remained
of natural America. Since then I've discov-
ered the fringes are burning back. Yellow-
stone Park isn't threatened with destruction
or dissolution, but it is changing.

Increasingly, during the quiet at sundown
on winter camping trips eight or ten miles
from the roads, 1 hear the distant noise of
snowmobile engines. All around the world
the ¢rush of human numbers i trampling
the last natural places on this planet, and the
rour of the population explosion grows louwd-
er. In the quiet of these snow-locked Wyo-
ming mountains I hear it drawing closer. []

*See “Vellowstone's Hundredth Birthday: A Foup-
piart Report, ” in the May 1972 GEOGRATHIC
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Out of the infinite patterns on the face of a mud pot emerges the image of man—
the arbiter of Yellowstone's future,
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"DOUBLE EAGLE I

Three Amenican balloonists own account of thein




By BEN L. ABRUZZO
HAS LAN D ED ' with MAXIE L. ANDERSON
ki and LARRY NEWMAN
histonic six-day flight acnoss the Atlantic

ATE. Again we were lifting off late, this
tme by two hours, fortv-five minutes.
The year before, our two-man bal-
loon, Double Eagle, had been delayed
three hours past scheduled launch
ume, and Maxie and I found a storm that
should have been behind us ahead and wait-
ing. Largely because of that delay, our at-
tempt to be the first to cross the Atlantic
Ocean by balloon had ended with a frigid
and almost fatal ditching in the sea off the
coast of Iceland
Now, at 8:43 p.m. in Presque Isle, Maine
on Friday, August 11, 1978, Double Eagle 11
and her crew of three eased into an almost
windless sky above potato fields. Gradually
we moved off, peaple running below us in
the last light. An eddy of wind forced us
downward. Larrv's hang glider, tethered
beneath the gondola, nicked the ground and
bounced up. I quickly spilled sand ballast,
and we climbed into the dark
It was a comfort to know that, unlike the
year before, we left our families and friends
dry eved and cheerful. Thev had confidence
in gs, 45 we had confidence in ourselves, in
ourcraft, and in our ground team
What was different this time? One differ-
ence was the addition of Larry, an extra
hand sharing duties and watches to reduce
fatigue. He and his associates had rebuilt
our catamaran-shaped gondola, utilizing
hang-glider (Continued on page 564 )

Bubbling over with enthusiasm, a crowd
surges around the gondola of Deubie Eagl
I, finally at rest in a field near Miserey,
France, after the first transatiantic balloon
tlight. Still in his crash helmet, Larry New-
man tries fora swig of champagne but gets
A shower insteacd
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(Continued from page §590) parts to
make it more efficient and comfortable,

A second difference was experience, both
Maxie's and mine as balloon pilots and that
of our superb ground team, now on its sec-
omd time around with us. Maxie puts it this
way: “I den’t think that vou can fly the At-
lantic without experience, and that's one
reason it hadn’t been flown before. Success
in anv venture is just the intelligent applica-
tion of failure.”

HAT FIRST NIGHT, as we ghosted
across Maine and New Brunswick, we
relaxed a bit to watch northern lights
draping the sky in great shimmering waves
as meteor showers blazed across our view.

As we sailed on, a failure from the first at-
tempt emerged again despite all our applica-
tion to avoid it—the radios worked poorly
or not at all.

Our communications director, Sid Parks,
had put long bours into making sure the ra-
dios worked properly, and on the ground
they did. Butas Larry says, “Things goupin
aircraft and they quit. It's like magic.”™

There we were again, wishing for a long
string and two tin cans. We were flving by
the seat of our pants, but at least thistime the
weather was good.

Onir announced goal was not just & cross-
ing from continent to continent, but from
the United Statesto Paris, Toplan the flight,
we had talked endlessly with Bob Rice, chief
meteorologist at Weather Services Corp. of
Bedford, Massachusetts, and with our in-
flight director, physicist Rich Schwoebel,
whom Maxie calls “the most brilliant man |
know." Together we plotted strategy and
tactics unique to long-distance ballooning
and attempts on the Atlantic.

Unlike other balloonists who had tried it
(pages §70-7 11, we planned to climb to high
altitude quickly and maintain it. As it
turned out, for about a third of the flight we
were above 15,000 feet and breathing oxy-
gen. At these higher altitudes we could ex-
pect stronger windsto speed us nlong.

Yet going to high altitude is, by itself, not
enough. If vou just drift with the winds, you
can end up going anywhere. Our plan was
to pilot the Double Eagle {1 by moving into
a migratory high-pressure svstem of a
kind fairly commeon in the North Atlantic
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between the storms of spring and autumn,

Such a high-pressure svstem is basically a
mass of air that rotates slowlv clockwise as
the whole mass moves from west to east. By
launching when we did, and despite the de-
lay, we climbed into the heart of the high,
which was now squeezed into a ridge by two
low-pressure systems, one ahead of us and
one behind (page 871). If the high kept its
shape and strength, we could ride to Europe
with it. And, as it rotated like a giant, slug-
gish merrv-go-round, we would follow a
curving path around it and grab the brass
ring at Paris.

If all went well, that is. If all went badly,
W. C. “Doc” Wiley was again ready to co-
ordinate air-sen rescue operations.

At the beginning things went neither way
Our course was good, but our altitude was
lower than we wanted. After about forty
hours aloft we abruptly lost 3 500 feet in a
downdraft. Maxie and T jettisoned ballast
calmly and carefullv—our experiences from
the first flight paid off here—and we began
to rise. To make sure we weren't leaking
helium, T climbed on Maxie's shoulders,
opened the appendix at the bottom of the
gas envelope, and seanned the inside.

Even the smallest leak would admit sun-
light and appear as does a tiny starin a black
skv. I could not see the [aintest pinpoint of
light, but I didn’t expect to. 1 knew that Ed
Yost, who built our balloon—its neoprene-
coated panels cemented with superstrong
adhesive—had used the finest materials and
the highest standards of workmanship.

Indirectly Ed was responsible for our try-
ing this in the first place. Maxie and 1 were
both hot-air balloon enthusiasts, but neither
of us had considered the Atlantic crossing in
a helium balloon. Not until one ¢vening,

‘1 was in my den,” Maxie recalls, “and I
picked up the February 1977 GEOGRAPHIC
that described Ed’s solo attempt on the At-
lantic.® The article captured my intérest,
and I thought it over for about a week.

“Then I brought it up to Ben—he's the
luckiest man I know. He thought itover fora
minute. Mavbe two; he's not known for be-
ing impetuous. He said, ‘Let’s do it." From
that was born our first flight.”

Maxie and [ went to see Ed, a man of few

*See “The Longest Mannes Balloon Flight." by Ed
Yost, NATIONAL GEoGRAPHIC, February 1977
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words and those well chosen. He agreed to
build the Double Eagle, and later he built
Double Eagle 11, 50 here we were, climbing
to altitude over open ocean on our second try
in less than & year.

By dawn of the second full day out, our
fHight profile looked good—altitude correct,
pasition in the high-pressure svstem correct,
directly aver Newloundland. Early in the
afternoon we passed St John's, right over
the spot where Marconi had received the
first transatlantic wireless signal, beamed
from Cornwall, England. We could have
used him. Our radios continued to cause
problems for communications, for naviga-
tion, and for Larry.

“It was really a tryving time for me,” he
says, “because both Ben and Maxie were up-
et about the radios, and I just seemed to be
there plaving with them. They didn't like it,
and they told me so.

“On the third day out, I disconnected all
the cables except the ones to the amateur-
band radio, and we got our first trans-
mission from a man in England with the call
letters G4JY. He came in so loud and clear it
almost knocked me out of the gondola. With
his help we set up a network all the way
back to the ground team in Bedford, north-
west of Boston,

“For morale, it was remarkable. It was
like a child finding hizs mother in a crowd,”

VEN WITH EVERYTHING going
well, we had little time to sightsee ortore-
lax. Communications, navigation, bal-

last planning and execution, updating logs.,
and housekeeping took up 90 percent of our
waking hours. Oxvegen masks rasped over
our growing stubble. Ohwr thirst increased,
but our appetites waned. Maxie disciplined
us to eit, and we had everything from soup
to salami to nuts, ordinary foods of the kind
we ate at home, and plenty of juices.

One of the many hard-knock lessons we
learned on the first attempt was that goose-
down garments are worthless when wet,
This time we dressed in layers, using plenty
of wool, as well as synthetics and down.
I even had batterv-powered electric socks
for the coldest nights, since one of my
feet had been severely frosthitten on that
first vovage. The foot had throbbed with
intermittent but excrucialing pain for

"Double Eagle 1T Has Landed!

months, asensation I did not want repeated.

Although we had hoped for better speed
than the approximate 15 knots we were
averaging, our track was just about as
planmed. But as Bob Rice savs, “The weath-
er 1= what it is; later we figure out what's
average."”

During the darkness following our fourth
sunset aloft, we got a chill reminder of our
ill-fated attempt. Again, as they had near
Iceland the vear before, nodules of ice began
to form on the balloon. Then, at 3,500 feet,
an accumulation of 900 pounds had almaost
welghed us into the sea. This time, at 16,500
teet, the lce was less, about 300 pounds, and
afterthe sun came up it began to melt, falling
around the gondola first as ice crystals, then
as e flakes, and, finally, as our own private
rain shower,

The North Atlantic was not done with us
vet. We knew a low-pressure storm had
been dogging along behind us, and Maxie
was the first to see it, just hours after the jce
WaS gone.

*When 1 came on watch 1 looked to the
west, and the storm was there within sixty
miles of us. The leading edge pointed fingers
of high clouds right at Double Eagle [, and 1
iooked at it for quite a while.

“By this time we were alreadv climbing on
ourway to 23,500 feet, and the chances were
good that the storm would veer to the north,
which it did—and it turned into a full-blown
dandy."

Az the storm turned, so did we but in an-
other direction, leaving our northeast course
as we climbed through the high-pressure
ridge and curved southeastward awayv from
lceland toward the British Isles. Our great-
est danger was vet to come, and it was upon
us as soon as the storm left our track.

Tounderstand the predicament we faced,
it 15 necessary to understand something of
how a helium balloon is piloted. Lighter-
than-air helium in the gas envelope makes
the halloon rise, whereas ballast attached to
the gondola or carried inside as equipment
prevents the balloon from rising too far or
too fast, Ballast is the “fuel” of a balloon,
since releasing some of it overboard is the
only way to stop a descent.

So far, so good, but there is & complica-
tion. As a result of releasing ballast on pre-
vieus days, our balloon now weighed less,
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Moreover, in daviime, as the sun reheats
the helium that has contracted in' cool
night temperatures, the gas expands again
to fill the envelope to maximum volume and
lifting capacity. Day by day the balloon
wants to go higher and higher, and you can
get caught in a vo-yvo effect, expending
excessive amounts of both helium and bal-
last—burning vour candle at both ends—
TUst o sty alolt

Our strategy, much easier said thandone,
was to conserve both by maintaining near
equilibrium at an ever increasing altitude

FTER our back-to-hack episodes with
the 1ce and the storm, the sky above
cleared to a deep blue. But by noon three

factors conspired against us. The sun stood
overhead, beating down only on the top of
uminm
wen some high cirros

the gas envelope, spraved with a
paint to reflect heat. T
clouds moved in and screcned the sun, acon-
dition we call “partial sunset.” Cooled, the
hilloon beean to descend from 23,500 feet

But «till another factor was at work. one
we would theorize about later. Whatever it
was, it was pushing or sucking us right down
nto the very center of a pertect circle
punched in the cloud deck below

We faced a difficult choiwce. I we ballast-
ed off heavily and at once, we would pop
up like a beach ball released underwater
We would not only waste precious ballast
bhut also would soar through our weignt-
determined ceiling of 26,500 feet

If we ascended to 29,000 feet, the gas
envelope would automatically vent 26,000
cubic feet of helium. In that event we would
then have to drop an additional 300 pounds
of ballast at night to stayv aloft. Result: We
would be short on ballast, and unless we
were to saw off the bow and stern of the gon-
dola for ballast, we would fall into the seq
short of Ireland

Instead of throwing ballast over in panic,
we ballasted carefully, slowing our rate of
descent from 400 feet per minute to aboul
200 fest

We continued to drop from our high of
23,500 feet, past 20,000, into the teens, past
10,000, And we kept descending. As we
neared 4,000 feet, Larry velled, “Ben, we're
in the clouds. ™

Larry 1s an experienced hang-ghder and
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Unlike a child’s balloon, Doulile Eagle
I cannot expand bevond its design limits
At that point, it automatically vents heli-
um through the long duct(above). Helium
in the duct also prevents aar from entenng
seen from the gondola, the gas envelope
appears plump and buovant whien wirm

(thelow), When cold, 1t contracts and

seems to disappear (bottom), Approach-
ing England (rnght), Ben has valved off
helinm o slacken the halloon for descent
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airplane pilot—he soloed at age 1 2—but this
was only his second time in & balloon. No
wonder he was anxious. As Larry recalls; *1
was really upset, especially since we had
been doing 20 well and seemed soclose to suc-
cess, | said to Ben and Maxie, ‘You know,
guvs, [ don't think we're going back up.’

““Yeah, we are,’ they said.

“T said, ‘No, we're not, Tell vou what. I'll
bet vou a hundred dollars we won't go back
above 12,500.°

“‘Make it ten dollars,” said Maxie.

““Ten dollars—you're crazy! Let's make
it a hundred.’

“Sure encugh, the halloon J'.ill.ﬂ.”}' brii-
tomed out, thanks to the ballast going over,
and about thirty minutes later we passed
12,500 feet. 1 couldn't have been happier. 1

i B!

just threw the hundred dollars at them.”

superheating from the afternoon sun
drove us up to 24,950 feet, where, with the
cool of dusk, the balloon stabilized. We had
come through the big drop without wasting
helium or ballast—we had dumped just
300 pounds

We can only make an educated guess asto
what had happened. Here it is: We had been
stable ina cool, buovant air mass. Then the
balloon floated into a mass of descending
dry air, which grew warmer as it com-
pressed, When that happened, the balloon
was no longer inequilibrium, and it dropped
down that falling shaflt of warmer, less
buovant air

We had been expending ballast wisely,
hut as we neared land, not cheaply. We

National Geographic, December 1978




On oxyvgen but without lox, Larry holds
aloft his dwindling hag of bagelz (below)
In the high altitudes, Ben huddles to work
an hizlogs (hottom ). The :'-'r_'l.l"l.l. rain <k i
FRISES INside IEmperatures |:|:. I0°F. 11 this
case to yust above zero

Atlower, warmer altitudes. Maxie takes
a break (left) to sighteee ns Double Eaple 1]
floats -above Bournemouth, England,
heading for a long crossing of the English
Channel—destination France
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August i5. At night south of
lealand the balloon becomes
coated with 300 pounds of jos
and descends 2,500 feel. As

August 13, afternoon. Thin morning sun maits the ico. a
clouds screen the sun ancugh storm approaches but turns
to coal the gas envalope and harmiessly away,

LAUNCH Its helium, Less buoypant, the

August I, 1978, Delaysd bafloan sinks 3,500 fert

almost three hours, Double Eagle Il Experiance prevents panic, and

departs at 8143 p.m. Night lift-aff ballast is carefully releasad

means tha balloon carn fly withowt
anpending ballast untll the next
evening's cooling. The strategy: .

climb to high altitude and take - —ancTECIRSE
advantage of a high-pressure ridge o

-

GREENLAND
NN AR

Finst; balloon

UNITED Vertical scale exaggerated
ET.ATEE _ ullﬂ:.::I Il:rl._'i-'lli'l- ;Ih:‘ll'.r‘-." F
CTv 45" a7 DAL 8 P Ao g L ok

13 unsuccessful attempts 1873-1978

Tl . =1 1| DALY GRAPHIC. 1873. Danaldson, Ford.

E ST, L and Hurt make only about 45 mifles.

ChiAll WORLD. o958, Ellearts and Mudies

try east -west route. and up sailing 1,500 miles.
MAPLE [EAF 1968 Kowtur and Winters

ditch southeast of Halifax, Nova Scotla

THE FREE LIFE 1970, Balloon and crow vanizh,
YANKEE ZEPHYR 1973, Sparks ditches at sasa.
LAGHT HEART, 274, Gatchis sighted

gver Atkantic but then disappears.

THE SPIRIT OF MAN, 1274_Balloon

bursts ovar New Jersey coast. killing Bergar.
ODYSSEY, 1975. On hissecond try,

Sparks goas down south of Capa Cod,
SPIRITOF 78, 1976, Thomas rescusd near Bermuda,
SILVER FOX. 1976, Yout ditches near Azores.
BOUBLE EAGLE, 1977, Abruzzo and

Andarson come down near lesland.

EAGLE 1977, Reinhard and Stephenson ditch
southaast of Halifax

ZANUES!, 1978, Cameron and Davey

comae clasast to success, anding off Francs,

=W @ = ¢dimbk W M

@ B =0
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Auvgust I8, noon. Atmospharic
conditions force the bal to 24,9501t
drop 18,500 feet to & low point \
of 4,000 feet. Again, caraful
ballasting checks the drop, and

the balloon climbs to its high 26,000
paint of 24,950 feet. feot
15,000
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August 16, night. Landfall
on the Irish coast, The
transatlantic crossing is
made, but the goal s Paris,

1y

LAMDING
August 17. Filoting to taks
advantage of wind specd

and direction puts the

bafloon ever Walss. England,
the English Channel, and the
caant of France, With

ballast low and daylight

fading, Double Eagle /[l touches
down nadr Missrey &t 749 p.m.
lecal time after 137 hours,

B minutes inthe air.

i %

'\ SPAIN
PORTUGAL

carly as 1855 LaMontain and Wise made two

trial flights, but never lifted off in an actual
attemnpt. A number of balloons were brought to
various states of preparation, and 13 managed to
get airborne (left). Most were ditched at sea.
Two vanished: one burst in the air. In all, five
peronauts died.

Even as sport balloaning soared in populanty
during the 1970, the pace of transatlantic at-
tempis incredsed. Silver Fox and Double Eagle
made notable fhghts. A ripped gas bag forced
Zanussi down just 110 miles from France

For the success of Double Eagle 11, pilots
Abruzzo and Anderson cite experience and bet-
ter anderstinding of weather patterns. As surf-
ers look for the perfect wave, balloonists seek the
best atmospheric-pressure svstem, The Donble

'I't'.!- CROSS THE ATLANTIC by balloon; As

“Double Eagle I Hax Landed!

WikT=18 [fita rRON WTATHDE

EERYICES

A RARAT N (I RELTE

Eaple {{ loats within a high-pressure ridge mov-
Ing west to east, bounded by two low-pressure
troughs. At mid-flight (below) placement is
good for riding a clockwise flow to Edrope. A
ground team relays weather data =0 the balloon-
i5ts can flv a precise course by varving altitude to
find the best wind speed and direction
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Copilots of home, Patty Anderson,
Sandy Newman, and Pat Abruzzo (be-
low, from left) bewin to relax, having seen
and talked to their hushands from a char-
tered plane. The last landiall made, the
halloon drifts above Le Havre (right) and
French soil

PETLE MENLOW

couldn’t jettison heavy items over populated
areas, so, as planned, over went such gear as
tape recorder, radios, film magazines, sieep-
ing box. lawn chairs, most of our water, food
and the cooler it was in, and our spent oxy-
en tanks

At sundown off Ireland, it also came time
to ditch the hang glider Larry had hoped to
fly from the gondola to a landing in Europe

“Tknew it had to go," Larry says. “When|l
cut it Joose, it dropped below us, then came
back up onlv five feet away. It |:'5I:'I:.Li'.1pr:l.]
again, did three tight. perfect loops and a
series of turns, It took almost thirty minutes
to disappear into the clouds below.”

SNIGHT EDGEDOUT from Europe to
enguif us, the full moon shone brightly
an the cloud deck below and a hne of

towering cumulus that was rnising west-
ward. It was at such moments that 1 wished
my family, all my [riends—evervhody real-
lv—could be in the gondola with mie.

Not long after that lovely, silent pause,
we received a tranamission from air control
at Shannon: “Double Eagle [1, you are over
the coast of Treland.”

Larrv replied, “Shannon, this s Double
Eagle 1. Are yvou sure?"







“Yes. sir. OQur radar is never wrong.”

Strangely, perhaps, we felt no great ela-
tion. We were crushed by fatigue and, with
our oxveen thrown over, plagued by head-
aches. Paris, our goal, was still a long, un-
certain way off, though Maxie had another
definition of success.

“Iit's dry below, it counts.”

We bégan to outpace the clouwds, and
Dublin came brilliantly into view to the
northeast. Below. through the scattering
clouds, we picked out the nccasional wink of
lights from the ground as we ballasted off
our excess clothing.

We unpacked our survival suits, much
like wet suits, unzipped them and threw
them over. As they fluttered down, they
looked like human shapes swirling above
the clouds. I can only imagine someone on
the ground watching them swoop down-
ward, and I wonder if tales of bansheées were
tald that night.

As light began faintly to break in the east,
we departed Treland, crossed St. George's
Channel, and made landfall above Strum-
ble on the Welsh coast. The landscape un-
rolled beneath us, green and giowing, a
magnificent sight after days of nothing but
blue sea and sky and white clouds.

Aireraft now swarmed around us, somg
too close for comfort. A Roval Air Force jet
fighter snapped a series of rolls in salute.
The plane we were happiest to see circled
with our wives aboard. It was their day as
much as ours.

Maxie savs that after we made lreland
he “felt like a tourist.” Well, maybe, but we
had serious flving ahead. Pards was our an-
nounced goal, and Paris we would try to
make, Doc Wiley stood by in Londan, using
available channels of communication to
direct us.

Puring the cool shank of the night we hud
dropped to 11,000 feet. Now, with the sun
superheating the helium, we climbed to
15,000 feet over southern England. Had we
let it, the balloon would have soared higher
and higher—up to 29,000 feet before losing

helium automatically and stabilizing. Word
came from Rich Schwoebel, “You're at
15,000, Descend to 10,000, Course good for
Paris." The message confirmed a decision
we had already made, based on winds-aloft
information we received from a weather
station in England.

To descend deliberntely within the de-
sired wvector, 1 had to valve off helium
through an aperture at the very top of the
balloon. T opened it by means of a long lan-
vard. If we stayed too high, the winds would
hend our course eastward over London fora
probable landing in Belgium. If we descend-
ed too quickly, we would curve south
toward Brittany.

We had ffown across the Atlantic, maneu-
vering to take advantage of favorable
winds, not just drifting Before us was the fi-
nal test of our finesse as balloon pilots.

too high to see people on the ground.

They were there, no doubt about it
From every village and town, farm and
roadside, the flash of mirrors sparkled up at
us. Evervbodvy was shining mirrors, it
sepmed, evervbody, So were we. We sig-
naled back down to that lush countryside
sequined with flashes.

Approaching the English Channel at
Bournemouth (pages 868-9), we were appre-
hensive. Our course across that notoriously
rough stretch of water was a diagonal some
1 20 miles long. Larry remembers it well.

“All the numbers were bad. The track
was about the longest way you could go. It
was the worst time of day, near noon, the
same time we had our big sink the day be-
fore. We had no oxveen and little ballast.”

Were we pushing our Juck? Maxie has
comsidered the part luck played in our
vovage.

“ & measure of good fortune was required,
but success does not depend on it. It may tip
the scales, like the final grain of sand. But
like success in any undertaking, the require-
ments are (Continued on page S50)

AE WE PASSED over England, we were

Quiet as a davdream, and as captivating, the balloon distracts a French farmer from
his harvest. Aboard, thecrew is not so tranguil, Ahead lies their first atternpt to land a
lariee helium balloon on the ground. With touchdown only miles ahead, the last obsta-

cles are trees, buildings, and power lines.
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Down! Double Eagle IT grazes o
cornfield and punctuales a sWalll
of barley (left, above). Just before
landing, Ben yanks a lanyard to
rip a panel and spill helium. The




gondola rocks along the ground (abovel, removes his crash helmet (lefth. no longer

Larry on the high side, Maxie and Ben needed. Nor were emergency hallasting
bracing on the low Lince crommed G240 |.!;._-|.. like =pwing ApaTt thie enndola or. as
ponmcs fall, the gondola now carries anly the ultimate extréme, cutting it awayv and
230 pounds of usable ballast. Maxie ridingin on the load ring and a praver



A trample of well-wishers swarms around the balloon, deflated in triwmph Despite
a police line, souvenir hunters made off with most of the crew's logs and charts. Some




even tried to chew the balloon apart. Though tattered, Double Eagle H will have a
permanent home in the National Afr and ":.]_-,||_'1_- Muozeum in Washingtan, D, C




edication

Contintied from FIEE Q55 :

preparation, and work."™

Finaliv, as the sun was lowenng, we
crossed the channel, floatingover Le Havre,
France (pages 87 2-3)
Then we were jubilant

We descended verv gradually
100 and 200 feet per minute. Just by great co-
incidence. the scattered cumulus clouds
below parted behind us, leaving a clear
pathway back to Le Hlavre as precise as aca-
nal in the air. Ahead
;'-l1i.f1£ Wwe w -|'|_|-_J SECIM headed directly [or a
cloud. When wi

Features on the ground became sharper

That was the big one

|'|L'-r WEET]

the clouds were diss]-

ol there, It was gone

and sharper as we dipped lower and lower
Over the radio came word that for our sake
authorties had closed the busy airfield at Le
Bourget, where Lindbergh had landed. We
declined the offer: passing over the suburbs
of Paris was too riskv, both for us and for
the citizens.

As we sank ever lower, we started to look
for a place to drop our remaining heavy bal-
last and for a landing site. It would have
been duck soup for Larryv in his hang glider,
but as he savs

“We were runming out of places where we
could drop ballast or land. when all of a sud-
den there was the town of Evreux

lIII-Illlll'..lllllllI Il-.'.l:-l ':-.lllllllllrllll.I . llI il'-': L 'I'I:.Iil. 'I. -III.J-_."'l
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“We cpotted some plowed helds, descend
ed to 300 feet, and dropped an empty pro-
pane tank and a batten

fall harm heard the

essly  and impact
themp, thimg

T'hat gave us about 2,500 feet of altitude
to clear Evreux, and we began to look fora
landingsite nearthe small village of Miserey.

Below, we could see cars evervwhere and
wondered, “What's going on here?” Then
we realized. They were strung out along our
course and converging like the spokes of a
wheel. We :.'--."__Eclll L0 0 5||4.'|||:|JL- on the ground
and waved, but not much: we were namh
tired. Maxie and I weren't worried aboul

“"Double Eaele I Hos Landed!

+EITIE
was the philosophical
view of Mme Rochel Coguerel

Roger, contemplates
&l

|||1'|'|r'||

.
LN
-

AT !l. I:-_-Ill_|l_||_|'|'_'|- Li'i] :J.|'|_:.|-u:-

. -
..'|:- B IRLEF, LI 1Brm

= sign the town of Mis-

CITY 5 I.:'l'!i_-.l st L'_'i!'lll,_
Hanor (right)

We watched them

landing
we knew. would take over.

|':'I'-.I'I"L'_ "_'fll.l'.|!!|'l ENErgy 1ol f|'J.'

A

Menaline,
A1 last we were committed to a landing,
with one power line to clear and a green,
then a wolden Leld t ['he long
journey wasall but ended

o =et down in

OW ., months later, cach of gs recalls cer-
tatn momenis durmng the aftermalh,
There was mv sadness that the vov-
age was done, a feeling I hadn't anticipated
and can't quite explain
Maxie vividly remem

ers the mavor of
tvreux giving a speech of welcome from a

E'.':'III.'I.:.'"-



Hometown hoopla and ticker tape deluge the balloonists in Albuguerque,
have alao been showered with honors,; the S3enate has resolved (o have three gold med-
als struck, comparable to those given the Wright brothers and Charles A, Lindbergh

“1t could have been the mavor of am
small city in the United States on the Fourth
of July. The only barrier that existed be-
tween us and the French was
language.”

Then the celebration swirled on to Paris,
and I cannot forget the small woman In the
white dress with a pattern of red Howers
She had a little camera that couldn’t have
cost more than six or seven dollars, Excep!
for that first time, she never asked for an
autograph. She showed up evervwhere we
wenl, including private functions that no
one knew about, not even Lhe press.

There was Larry partving in Paris, while
we two—=shall 1 say, more experienced bal-
loonists—collapsed into our beds. And there
wiis Larry feeling what each of us sensed: an
absolutely genuine joy, a shared joy, inour
adventure

Frankly, until we landed, 1 never undler-
stood fully what had motivated me. the real

AR 2

one of

hey

reason for trving what had ended in griel for
s0 many before us, People mavnot be able to
picture themselves in a spacecraft to the
moon or bevond, but thev can se¢ them-
selves in the balloon. Thev can feel with us
that when mankind stops crossing frontiers
aor achieving new goals, it stagnates and
moves backward mstead of forward. That
moving forward was, for me, the long-
hidden motive of our vovage

Everywhere, it seemed, there were
speeches and celebrations, medals and hon-
ors. Albuquergue, the adopted hometown
of each of us, turned itself inside out,

But the landing itselfwas the most power-
ful memaory of all

In those final moments we approached
carth again, dead tired and six days dirty,
Just before Larry cut the wires to stow the
radio, we made our last transmissien

“All aircraftin the area, Double Eagle 11 is
landing.™ ]

National Geographic, December 1978
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The Holidays belong to Hellmann’s!

Easy recipes your family and guests will love.

Dforg a(Chure 1R

1 Irocars I:B"']-pnaﬁtrgrsna{l 172 cup HELLMANN'S®

Heal Mayomnaise
lEu::ream-chErErEE 1/ 2 15 Qnicen Or gankc sall
< o blue cheesa

[aphonak)

Garmishes: Cherry iomako habees, sliced
mushromms, paniey spigs, chopped hard-

cooked egg, shced ripe plives T
On |arge haking sheet par pasiry vt 117 )
carcle, Peica thorowghly with fork. Bake
in425°F oven 8 manubes oF unlil ightly @M
browned. Cool Place onsarving

plattes. Beat miod 4 ingrediants unhl T CUp HELLMANN 5" Rl

Hudfy: spread evenly on pastry. Cover,

¥ Mayonnatse
cihill af heas] 4 howrs. Gamesh as 1 cup grated Parmasan chaess

Py shown just batore serving. Makes
- 12 (2 1/2") waiiges He ﬁﬁp"""ﬂ"'“'w”“”"
| it slced cockiad bread,
bz bty loasted

Mix hrsl 4 mgredenis; spread on
Ioast Place on baking sheets, Broil
4*' from sowce of haat 2 1o 3
manuies of until golden and bubbly
Makes 36,

| /2 CupHELLMANN'S" Real Mmonnaise 172 cup ling dry bread crumbs
1 5p dry mustard 1/ dl cup sesame seeds
| tsp mstant minced onion 2 cups cubed nooked chicken or furkey

Mix first 3 ingradients, sel asse. Mix crumbs and sesame seeds. Coal chicken wilh
Feal Mayonnase mindure, then crumb mixdure. Place on baking sheel. Bake m 425°F
oniiEn 13 Mvitu e o wnlil g hily beowned. Sarve hod with dip. Seeves b,

HOME'Y DIF: Mix 1 cup HELLMANN'S= Real Mayonnase with 2 Thep honey.

¢ Bring out the Hellman ns
Bring out the BEST!

i) 157H Best Foods, s Linit of CPC Mewih Amarcs SPe




Life is for living and Visa is there.
In 120 countries around the world,
at over 2.5 million shops, hotels, restaurants and airlines,

and with cash advance service at 71,000 banking offices.
Visa is the most widely recognized card in the world.

We're keeping up with you.
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Anyone with a
(Canon,
Konlca
Mln{)lta
Nikon,

Olympus,
Pentax,

Yashica,
or anyother 35 mm camera

would love this Kodak gift for Christmas.
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| Kodak | CAROUSEL TR H

o

Kodak Carousel slide projectors

The dependabie anes. They keep getting better and better

From Jess than $123. {4
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INTRODUCING THE TOTALLY NEW 1979
CHRYSLER NEWPORT. $6,089.

HAVE IT ALL...NOW.

Now you can have this designed to ride like a
beautiful new design. With full-size car should ride.
remarkably well- So very smooth. And guiel.
balanced proportions. Now you can have these
A big, beautiful car very impressive mileage figures.
that still looks like  Even the price is beautiful.
a full-size car. For aboul the price of
Inside, this new Chrysler some ordinary car, now
has virlually as much room vyou can drive the newly
as last year's Newport. designed Chrysler Newport.
And, even more headroom and Righl now.

front legroom. Newporl is newly NOW YOU CAN HAVE IT ALL...NOW.

]
(HRYSUER

Hhatsr sl ey pori . et lniing anes and deslimalisn «Barges . Opdssnal while waity 57 § and premivm wheel covers 5% enira

"TPA eslimiates havsil on 6t ylnder engpine. Your acinal mileage may vary, depenaling on how and whene you drive, the comdition of vous
car and s aplesnsl copeipmeni. I Calidamba, tale sge biwer anil oplional V-8 eogie requined



"We've enough
coal to light our
cities 200 years!”
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There are
no simple solutions.
Only intelligent
choices.

= [E CATERPILLAR

"Coal’s share
of the light bill
is declining.”
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Americas most
gifted typewriter:

. ; "'!..:;;- 1 patented Correction Carmridye

It's the Smith-Corona’ Car- there is—everything froma
tridge Ribbon portable, the most long-life nylon ribbon for most
talented typewriter around. typing jobs, to a carbon film

[t lets you change cartridge  ribbon in five colors, to give
ribbons in seconds withoutever special typing jobs a crisp exec
touching the ribbon. utive look.

It lets you correct typing So if you're giving someone

errors neatly, quickly and easily  a typewriter, take a look at the
with the patented Smith-Corona  Smith-Corona electric port-

Correction Cartridge. able. Find out why it's America's
And it gives you the largest  most gifted typewriter, at
choice of cartridge ribbons Christmas and all year round.

555 SMITH-CORONA
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[ntroducing Americas
great new Efficien

Cutlass

Machine:

lon

Space Effici
pace Efticienc
Inside, Salon is r-
engineered for
lots of head-
room: 38.7 in
in front, 37.7
rear, Lots ol
legroom: 42.8
IN. Up tront,
38.0 in back. And ['E-r'T'Ij.' ol rear -:!||'_:-:-.'--|1.'1'_
thanks to armrests tucked in the doors. Flus
the comtort of a solid Body by Fisher

Outside, Salon is engineered to be lean and
trim, And it's one nimble machine. Try it
Maneuver through city traffic. Zip in and out
of a tew tight parking spots. Then VIO | redily
dppreciate 1Is response

Space efficiency applies to the trunk as well
Its 16.1 cubic fteet have been designed with the
compact spare tire standing to the side, out ot
the way, to
JCCOMEs
date big
pleces of
luggage.

L .-

Fuel Efficiency

Salon others outstanding
tuel economy bécause
only Oldsmobile ofters
yvou a new diesel V8 de
signed especially tor
mid-size cars!

¥With the newly avail-
able 4, 3-litre diese] V8
and automatic transmis-
sion, the EFA ratings are a whopping 32 mpg
highway, 24 mpg city! And, it’s remarkably
smooth-performing and quiet for a diesel
Or choose from a range of gasoline engines,
including the standard 3.8-litre (231 CID)
V6 or the available 4.3-litre (260 CID) VS
with a 3-speed overdrive transmission {except
(alifornia

All EPA ratings are estimates, of course, and
your mileage may vary depending on how vou
drive, your car's condition and equipment. Salons
are equipped with GM-built engines produced
by various divisions. See your dealer for details

Cutlass Salon—America’s great new I

Etticiency Machine. Test-drive it today

ummn -

g I i==tr] T rl_ M

‘Have one built for VO,




She deserves
the finest.

MNATIONAL GEOGRAPHIC SOCETY

4 *_l ~
K' (@} H‘\\

You and your family are the axplorers
hare. Discover exciting, one-of-a-kind
exhibils that talk, move, light up, See
your Society’'s treasures of discovery,
records of scientific achievement, and

" relics of ages pas!. Watch educational
films. Only six blocks from the White
House. Open daily

SINCE 1848 NATIONAL GEOGRAPHIC SOCIETY

) 17h & M Streets NW., Washington, D. G
i [ WY I|r|.lI il -Jlnllf Nrir Il']'_' Yrvier

_li'llff_i.,'l._'J vie'd M'rices 5l :"_*!J &t Sl :':_'i_":_“r.l




When you're building
more than a kitchen.

Whirlpool



This Malagasy
boatman steers from
here to eternity

He stands over his crew and
looks back. He sees a ife spent
al sen, lightering cargo rom
ships. And thal 15 his epitaph,
sculptured in woird and placed
above s grave.

Such Madagascar “tomb-
stones | celebrate life in the
Muligasy Republic. One depicts
a man beating & drum, another i
herdsman tending his cattle. A
carving of an airplane denotes
that the person entombed
once flew. Malpgasy chisftains
rale i tomb post suggestive

of a totem pole: It may be .-."l !IHI

10 feet high, n panorama
of life told in tiers of
carvimgs that show him

hunting, protecting hes [amily,
slaughtering a zebu, even
making love.

Though nominally Christian,
the Malngusy ching 1o ancient
beliefs, holding that ancestors
dictate heulth, wealth, and
fertility of descendants. From
iombs half above ground and
half below, the departed are
brovught into the sunlighl every
four or five years and wrapped
in new silk. Not a sad ocoasion,
the reunion with an ancestor
marks a tme for singing and
dancing. Celebrants joyfully
toss the body into the wir and
catch it again. Cattle are
suctificed, their horns left
to adorn the top of the tomb.

The body 15 Te mterred, thete
I rest untyl the next
furmaditang, the turmng of
the denad
Despite the nearmess of

Africa, the ancestry of Madagass
car’s peoples is predominately
Malayun and Polvnesian.
Migrants, historians theorize
wiiled ncross the Indinn Clcean
n oulnigeer canoes to colomire
an island home like no other on
earth. Here they found night-
marish forests of cactuslike
Didierea. Here roamed monkey-
like lemurs with bat's ears and
flowing foxtails: primitive
tenrecs pincushioned with
guills: and sepyorms, the now-
extinct flightless bird that
weighed half 2 ton and laid
2(-pound eggs

Independent of France smngcé
195K, Madapgascar carves n
niche in world society umquely
its own. To follow its saga of
development, us well as that of
other emerging nulions, readers
lurn each month o the pages
of NatTional GEOGRAPHIC



- THE FORD FAIRMO ‘‘‘‘‘ s ﬁ

In the 1978 model year more Fairmonts

were sold than an other newcar
nmplalemnﬂiu% LrE

Fairmont was designed for a r.'h.lnilng world.
With lots of room, great EPA mileage estimates,

Inwu.hr.herpmﬁ and a wlduchmulmnduls
Lots of room for the money.

A roomy interior is quite importantinafamily caz, .

and in Fairmont’s price range it's hard to find a
roomier one.

Impressive mileage estimates.

Fairmont has excellent EPA estimates, 31 MPG
highway, 20 MPG city with the economical 2.3

“iitre engine and 3-spe

. mmmﬂﬂnglylﬁuﬁimmtipﬂtumuﬂw '

may vary depenc '**.*“"f “
and where you drive, your.car's condition.and .

Fﬂmmﬂmmdﬂmmmﬁ-
efficient with a wide range of sticker prices that "

ally competitive.with

FOHD FAIRMONT

many smaller cars.
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So many, for so long,
have chased the sun
But Flonda caught it. And
Florida keeps it. Florida
has the Weather, the
Beaches, the Attractions.
the Accommodations and
of course, the Sunshine.

Put it all together and we
fe sure you will discover
Flornida has more vacation
to offer at better prices
than any place in the word,

For fu I'H'l_-*-' I:l'|'_.l-'l'!|.:||J'_'-'I o how you-can "Capiure e Sury” write for your free Flonda Wacation Cuide. Tell us where in Fla rida
Yol wowid fRe 1o go andd wihen you plan to armve, Flonda Divisicn of Tournsm, Coallins Building, Tallahassee. Florida 32304
COMSULT YOUR TRAVEL AGENT o ALUTO CLUB




&
THE BEST VACATIONS

TO WALT DISNEY WORLD START WITH
THE AIRLINE THAT KNOWS IT BESL

Lasten II- afficial vacations that take n other parts of Flonda, or the
arrline of 1 || "-' Bahamas
Disney World ‘l.';a.u ataon Prices start at $105 plus artare fora family
Kingdom. And af four for 4 davs and 3 nights 4t a selected hotel,
because we're a member and Eastern's exclusive Walt Disney World ket
of the Wait Disney World Books, each good for one day's admission ns wedl
J]rlll |'| - |||-.'| LT ag U {nbulous attractions

ond home. Soitisi’t  MORE FLIGHTS THAN ANYONE ELSE.

HLI]].JI: II1..| 1|1 we have more

Wal's L0 EVe YOu Ehe tumes of Besides having the most vacations at the
your [ifie Iu. ¢ than anvone else. At surprisingly hest pos ““l prices, we also have more '|'L I,
ow prices from mao s, Lo Orlando than soyote elsé
| - 3 | - .II -I
I 'I'lli HE E || il i | I: ] 5 ! || Il"". | 'lll
SAVE 30%-50%" GETTING THERE. aver ane million people there ’
Our-Juper Saver fares can save vou 30% If vou've I.._._ | | |1I-'I-L_ .
W, Or you can save 505 with our Super Saver about a Walt Ihsney '-'i-

Night Coach fare {where avatlable). vaCHtion, ||J lIr LT AgEnt. ﬁ H
IJ1' 15, A& vacatio N

MORE VACATION CHOICES i ey hos i
THAN ANYONE ELSE. PO

j1|_|_[l.""I|'I|-.r.‘-
With almost 100 Walt Disney World vacations, sense to b ik to the people

and a varety of discount fares, we can help plan a with ||'| nosl expérence
trip that s just right for Yol

We have L:L':Jle-nn-}Tl'.--:L' mimibies. Honey- EA&TEHN THE ﬂFFEL'—\.L AIRLINE
mnoners, Golfers. Tennis plavers, We even have OF WALT DISNEY WORLD.

AN EASTERN

THE WINGS OF AN
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MGA Color Television is alive.
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“They have incredibly beautiful golf holes
in Bermuda The sea and sky and pastel houses
...you lose yourself in the beauty.’

E:-l-_'UlZ'E::T-t.' and E.ELU}' NEWI
talk about their fourth visit to Bermuda,

“To have tour or five
outstanding golf courses
so close to where you're
staying is really territic.’

“1 scored very well here, even
on the most challenging courses.
| think part of it is the totally

relaxing quality of the island.’

“The people here are so friendly el % Pun
and polite. To each other, ) by 21*
G f . S,
and to visitors. : o r

Bermuda

Unspoiled. Unhurried. Uncommon.

Aae paur bl _n:l-:rmllg!emudl. Dl S04
B30 Filh Awetm, MY MY DA o Siafte 1422 00N Wargan e
po. 11 GOG] ae Satle 3000 A4 Zchuo 51 Soston, Mass. UJE0N

Bermuda has nine challenging courses bath public and
nrivate, within 21 squace miles, Ask your byt o paese
hotse manager aboul an introduction b the privade ones




EXXON ILLUSTRATED
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axist i man ¥ kinds of rock

But hint _.Illrl"' geposis arge engugn
tes mine is a big challenge

for Exxon

Once a promising site

i5 identified, a dnlling rig
15 used to take samprles
-‘..-r."- the roch r'al.fr"n:

greds of feet beneathn

After drilfing is [ ]
completed, instruments Y e e e e L, Ty
g l!-.lr"'rll e fi Tagie |I_|r |lj__-_- - -_:.-_-"---__:--"---. E'FTE_""_I-:-::l;-:-_:rl'-'I':I'-,'l_':l'.:: .-.-"I-_ :‘ I.-‘-": r ::.Il

hole to check far
Aatural radiation
from uramnium

f uranium s found,
substanbial agditianal
|-'Irl.|lll'll'.|::ll |I:i '-Il:ll:'—:rE'- |_._.
getermine wheather
fhe gualty and the
s e Fal| ¥ -|‘-.' I i T a
gmaunt of the uranium
Wil ITTgke cofmmercia)

l'_i'. """l."””#"" l.-'.--"'-I Ir"'."l.'-r-.'.i'.:

If the answer is yes, Exxon
then begins ru"'—a" ale
Sa far. most of our country s uranium nas Deen found in
e West—with New ".,*h-,-;.';_ 0, 'r'l.-'l--"-'filfl._: Texas. ang Utah
|I_-'E"'|"' e 'fl-" i 2o wWlucing sta |_l-" E':'II'_':'I' fgds Uraniulrm
mines near Douglas, Wyoming, and Corpus Christ, Texas

Energy for a strong America. EXGH ‘




National Geographic File
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NATIONAL GEOGRAFPHIC

S

Explore Your > \'}
Waorld! -

Write far
FAEE CATALOG

MATHO WAL OF oG RAFHIC
BOCIETY
| WASHINGTON D B =28

=upport
Geothermal Energy

“EHEGEYSER" lan't Just n Hot
Ernring in g Nalicnsl Pork!

Geothormal Eneryy—"layens
Pownr'=is Lhe Farth's own
Altermative Energy Resoorce—
roviding Clean, Safe and i-'.'l'l_l
Iil-'rnl Energy —{rom the Sarfh’s
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The Toyota Celica. We ntroduced if 128t year as e car of the B0®
Since than the Cehca has been praised. bough! and, 1 searms
evan copisd. 1wy wWant your money's worlh and mora in a
Grand ?‘:-L:rin-_; maching sae the car of the B0s e ]
TheTovota Catica s a car you can e with R

far a Ir_‘ﬂg fime E’f -

A GT for the years to come. Mot only is the Celica designed 1o carmy you Ino 1omorow
5 Dl 10 last the trip Welded untizea body constriction helps keep i bgh dnd pract-

cally ratlle free Extenaive rust iInkililing omcesses halp preserve body miagnty
Andd tha MacPraemson strul friont suspension, Oovwer asaited fronl dae bakes snd
S-apee) ovardtive tramamission will makea the trip to tho future fun

A car for today. The Celica is comfonable, dependatls and very well equipped The
arese 18 Cradied in & 1ully reclining buckel seal with an adjustable jJumbar suppor The
Celica GT wows your eans with AMFM MPX Starea racio sound—all standard And e
fept! are cushoned with wal-10-wall carpetng Ths 1979 .

Toyola Celica: The excitamant of things fa come, S ——

a baltiér stangard of drving hoday ——
Thal's Toyota value [

THE CELICA CT LFIBACKTOYOTA
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The cachet of each Frooicard s &r
exquisite F Edibon of an ongnal
work  of and appears. Oof an
glegantly embossed surface

g rirsd

arl

The Fleetwood prooimark, in
ware 24-karat godd, certibes that the
|"| opicard meets Mleetwood & sian

dard of pertecion

ihicial First Day of Issue postmark,
thius certifving the Froaicard as al

atithentic First Edit
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A limited opportunity to begin a
collection of the most elegant e
i

philatelic issues ever y  the nspiring story of our nation’s

offered 1o collectors. y They are

rainiature. masterful tnobutes o our cuolture ang
Wildhfe and geography. Art and architecture. They sing
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Original issue price: $2.75 per Proolcara ~vilected by
Americas stamps
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printing of 2 new stamp, the First Editions are issued for

one day only, and are certified by the U.S. Postal Service

with the official First Day of Issue postmark.
Fleetwood: a filty-year iradition

For almos? fitty years, Fleetwood has provided sernus
collectors with the finest First Editions offered anpwhere.
Excedence has abways been the one standard for every
issue offered to Fleetwood collectors.

Now, in anticipation of Fleetwood's fiftieth anniver-
sary, comes this announcement of The Proofcard
Saciety af the United Siates. Although Fleetwood has
issued limited numbsers ol some Proofcards fo the public
for some time, thas is the very first e that collectors will
be gven the opportunity o acquire all Umited States
cammemorativa Proofcards on a regular basis. By acting
promptly, wou can begin collecting these limied editons
as 38 Charter Member ol The Proofcord Society of the
Linited States.

Proofcards: the superb Prool Editions

Otften called the uwitimale philatelic issue, the
Fleetwood Proofcard B a distinctive commemorative

Al no additional
cost, collectors
will receive a
handsome qold-
stamped Album
Authoritatee

histoirical
mitGrrnation wil
accomparny each
PRl

that bnngs together a superb proof edinon cachet with 3
historic new United Siates stamp and a coveted First
Day of lssue postmark. The result is a splendid tribute to
the Amenican hentage. A truly magnificent iesue with an
alegantly embossed surface and, as a distinctive
certification of individual perfection, the Fleetwood
procfrmark in pure 24-karat gold

i addition, each Proolcard bears an original work o
art complemanting the theme of the stamp and created
exclusively for Fleetwood by a leading American artiss
Thos, not only do members collect First Editions of
America’s- stamps, bul they also buld a beautiful
collection of First Edition works of art by some of the
most spught after artisty of today

Charter Membership gives special benelits

As a Charter Member of The Proofcard Society of the
Urnited Stafes. wou wili receive the Proofcard of every
United States cammemorative stamp on a guarantesd
bass. This beneftt 8 particularly important, becausse due
fa the time it takes to individually emboss the Proofcards
and hallmark them in 24-karat gold, they must be issued
n limifed quantities: For this resson, membershipin the
Society will be imited, and many Proofcards will be made
avaiiable only ta Society members. Thus, in many cases,
the only way colleciors will be able to obtam Proofcards
in future years will be [rom a member.

Anothet important benefit of Charter Membermship is

the opportunity 1o acduire earlier Proolcards, many of
which were never belore oHered 1o collectors
Sigrificanthy, many of these were ssued m editions of
onby 500 to 1,000, Moreowver, Charter Members will be
entitted o acguire them at 20% less than the prices af
which they will be affered to other collectors

Mo advance payment reguired

To become a Charter Member of The Proofeard
Society of the United States, you need send no money
now. You will be billed just $2.75 per Proofcard at the
e shiprment s made, Or, if you wish, you may arrance
i have gach shipment autamatically billed 10 2 credit
card account. OFf course, il you are not completaly
satished with any shipment, you may return i within fen
da's for a full refund or credit.

Hemember, Proofcards are avadable only from
Fleetwaod, and are not offered even by the finest dealers.
In fact, no comparable edition 5 owgifable omawhere, o
arny price. But membership is kmited. You are one of the
very first collectors 1o be inviled to join, and your
membership will begin with the frst ssce of 1979 But
ather collectors may be offered Charter Membership at
selected times between now and the end aof 1979,
Flevtwood's fibeth annnersary year

To become a Charter Member, and begin a truly
enclusive heirloom collection to be treasured for years to
come, maill the attached Application to Fleetwood, One
Unicower Center, Cheyenne, Wyoming S2008.

— TR I T N T

CHARTER HEMHEHEH[P APFUCATIE_}_H
PROFCAR) SOCIFTY
of the Ulpled Staes.

|

'

L

[ Fleetwood
i One Unicover Center

Chevenne, Wyoming S2008

Flease accept my application for membership in The
Proofcard Society of the Umited States. As a
1]1emter. [ will recetve a Proofcard of every United
atales commemornmtive stamp begnmang with the first
se of 1979, | understand that stamps are ssoed
rrequiarly, as announced by the United States Postal
>ervice, and that Proofcards will be shipped 1o me
under separate protective cover about st weeks
atter tha soe date. An Album will be included al no
additicnal cost, and pages will be sent to me with each
shipmemnt of Proafcards, [ meed send no maney now |
will be bifled just $32.75 per Proofcard, shipping and
' handling included, a5 shipment s made. § not
I completely satisfied wath any shipment | may return it
withan ten days for & full credst or refund.

An option ta charge all shipmernts (o pour Moster
Charge, Visa/BankAmencard, or American Expross
account wil be mode cualoble when pou are
mvoiced for the first shiprment,

Sgature 0000000000000

» All bty suberct fu occeptance by Flisbuced
- il

Mrs
Miss .

TLLARE, PRNT LA T
Address

Lty
State FATE
Firnt Shspemants o Chariel Memibers wal be made in lsie February
1975 Flevtwodd, edtabishad 1905, w ¢ o 2 Armenca's torersor

cremtin 0| philstelc comemamaratiees ' 8 8 dnioon of Unjoosaer
Crspcautas, bt atifiared wiih ars gowerremmenl impency




YOUr new
ME will accepl &
full line of quality
Super-Multi-Coated
Pentax fenses, exotic
fishaye o super-tale
photo. Which sefs you free
to explore the tiny worid of a
butterfly or the expanse of an
antira skyling
Accessory ME Auto-winder
aoens even mora possibliities, with
action or seguenca pholographs at
nearly two exciting frames per sec-
ond. Yel your ME remains the smal-
@st, lightest, full-fealured automatic 35
milimeater SLA on today's market
It you're Trustrated Dy snapsnois,
ou're ready for photographs. See your
antax degler now .. .and lat ME sl you
Irea.

It you've guil
laking snapshots
becausa tha results
heve been disap-
I.“-DII'I':I*'I?. gont bDlame
yoursell. You'va simply
outgrown your simple cam-
ara. It's time to set yourssll
free, with the ME from Pentax

Discover a brand new world
of guality 35 milimeter phologra-
phy. Pantax ME makes it as easy as
1-2-3

With the Pentiax ME, there's no
reed to learn the complicaled theory or
jargon associated with 35 milimeter
All vou have to remembaer & sal, focus
and shoot. Suddenly you're free {0 cap-
ture all the color, beauly ana excitemen
that was previcusly avaimabie 0 sSanous
photographars only

-
.Ill_:-m . . . Irom the innovators.

AP N E A
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But now, inone comprehensive Kit, vou can get all the imformation you
need to maki dl ib erhive i_r'_|!i||| eI N o ;I g i
of business travel today: the o IMpANY APl ane

It's the Beecheraft Business Flving Kit and it's free

il i-., _|.|'|"i ':.-,|- 1}

gul be prepared for a few surprnses when vour kil arrives 1
DEEIn 1 -.||| Vol worl T be gettng just ancther pretty piece of sales
nierature

Instead, you'll receive a strmghtforward, easy-to-read busmess
man's kit designed for one purpose. To help you make a realistic
Imital evaiuabion of what a business airplane can do for
In terma of time savings, fuel saving< and overs gf

And yvou'll get up-front answers to the real gquestion
About a company airplane. How do yon determine the need for orne
What financ ng plang are availahle? How do
THE g 1

The 'r-l' "r|'| Il.' ns vou determine the net

your company fetterhead to
el A, Wichita, Kansas 6
craft Bus exs Flvi @

= | [|.|| I

The petprop Beecherall Super Kng Air
The wordd s best sellimg tarbine
poweered torporate arrcrafl. 1t can carey
& fo 15 people i unquesitmable
elegance al nearly half the speed
T

-'i-"'_. . T
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'.'?'.7
1"'| - iy

ér'# lw;iﬁﬂ ﬁEElllt Eu El} 1 "r'l'“ them abeut the Genwral Aviation Manufactsmers Association Take O

Jumt fur earnig thedr private pikit license. Have them call TOLL FREE
24 hiurs a diay, any day and ask fur Lh:ﬂﬁ“- | "TAKEOFF" operator: 1S A S0-447-4 3
Canada $00-26 16003 I:T':.rll'p:m:n I-;al.'.i 2211 SRR5% e, W SRS




| This is the new 1979 Lincoln Versailles.
The pride of owning a Lincoln distilled to a 110-inch wheelbase. Your choice of
custom roof designs makes the new Versailles a most personal luxury car.

LINCOLN VERSAILLES

LINCOLN-MERCURY DIVISION @




Get rich, real color.

Automatically.

Our exclusive Color Sentry
Get the sharpest picture automatically corrects Lhe color
in Zenith history. thirty times a second.
Owur new Tri-Focus picture
tube has three locusing
actions —two more than
aordinary tubes.

Get the TV designed to be
the most reliable Zenith ever.
Owur Triple-Plus chassis is all new.

it's 1 modular, with lar fewer
component interconnections. And

it runs cooler ak critical points.

THIS IS ABREAKTHROUGH. THIS IS THE BEST ZENITH EVER.

SY UE

Bbrirme Wlie Pl ot SE P TP, PR n el sl bl dved Ugar il sl il d srcalal st &5t Tslinen i woladi, Baiung M kg Seysaslale il TW oo Burer




Four of the 400 things
you cando without flash.

t@ Kodak 400-speed films. ™

You've got what it takes.
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What's ihe gifrachion” surcch fim oimensicons: 4.4 cubic fast of usabla
. & 5 'I..:_- oo, Thiea valug. [he ugGoge capQcily
name. In shat, he con The right ingredients: Body by Fisher and more.
The rlgh'l size: @ulck and maneuvearabile. The docrs; the hood ond he deck lid all fedahure
o e -going o Iove the way Mol moyes sirong. double-pansl COnSInCTon
frecauah fiant city. raffic -,-_-r-:- gty -.-'|:||_, get ibemioass-baefted rodial ply fires, O
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It's the day afte:
You open the fndge and all that's left are
the leftovers. This is your chance 10 pile up all
your favorite holiday tastes into one giant super-sandwich
Now. . .if you can just find one chilled bottle of Coke
somewnere between the carton of eggs and
the last of the turkey, you've got it made.

HOCK LG 0N
pldaniy of |:-|'
Fen TR Np e Tl Tw,""
ast i dissppears!

H-H—h-_H---h
At May & e [ast ol the e
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l|| bl ity =
: NuE Virgima
| Our barmiiy's

| favone siLiffing
|z 5 cran |
Bresrry sanpce (her |
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Treasures from the tomb
reveal Chan Chan’'s past

Carbon-impregrated hlack
ceramic vessel bears
witness 10 an anchend
kKingdom as nch as a
pharsoh’s. Chan Chan,
pro-Uolumbian capital of
Chimor on the coastal
desert of odthern Petu,
has vielded treasures fm
SN years, Conguenng
Incas looted it in the 15th
century. Congursindores
mined it for gold s
Pedro Pizsrmo tound &
doorway skabbed with
silver. Huaqueror—urve
robbers-—fave been
unneling into the riins
aver ance. A micte of
mudd-brick walls enclosed
nine SPACcIous. cormpounids
These served successve
MOEErchs ns

pailnces mn hife

s shiines in death, Huoge
adobe phitforms honey-
combed with chambers
emtombed kings, boards
of treasure, and himan
skeletons “stacked like
cordwood "—bones of
voung women. They were
apparently sacnficed to
fend roval nesds in the
sfterhife, Threatened by
sguatters, Chan Chan
mught have remmned

an emgma hisd nol
|1,_l|r_1||u|.:-i~,.r-. sponsoned
by the Society completely
mapped and extensively
excavaied the cily
purzling oul 115 past
Ihgene for facts rewnrds
readers every month n
the pages of NATIONAL
O EOGRAPHITC

Imagine...

1, and the thrill of visiting a vanety ot

IS

the world s most alluring ports..
vacation. Imagine davs and nights of

the howry of a tirst class

~ 'Who oould ask fon

living it up. Or winding down. Making
new friends. Dining like never befoare. And
being pampered by our friendly Italian
crew. It's all waiting for vou. On a Sitman

all in one



Is time running out for the mighty condor?

Profil¢ from the past, the Hunters bug them for trophies.  villnge ceremony also takes a
Andean condor has changed Criardians, hired 1o protact prisly toll. A captive bird

little since prelistonc limes. guang brds on Peéru's offshore s swung from arched poles,
beady red eves, hooked beak, islands, wantonly slaughter and Cashapampn's fist-swinging
and white rufl mark the condors on the manland. One  horsemen pummel it to desth,
[emale. The paler-eved male - A man bltes its toneye out
years a crnnkled cresi I e then others tear the cresture

e if i k.1 L1
o Ii:;l*‘n apirt lor talismans. The rite

. ! f - . ! ".-:'._ I .-__ B 5 L I

iy, condors sour on wings ST e T R TR now mednngless, spparemntly
spanmnog 4s much as ten ' ; N i
[eet. Leaping from cliffs,
condors nde updrifs

tio thiee-imle 1||i||r|.|l._"'l

Canis among birds that

Began with the Spanish,
: who symbolized
e, UCstruchon of
b the Inci's pagan
citlture by killing
g | condors. Then
-1/ cousins, the few
surviving Californta
cofdors, cling (o
dwindling mountain

attpming speeds of
33 miles an howr
Wings flap spanngly
mainly for tnkeoifs
and landmps. Andean
condors haunt consts a@nd
moimtans from Colombia
o Trerro del | Lhg @i,
feeding mostly on
carrion. Once plentiful,

retreats. Readers keep

fabx on these and

other endangered
SpECHeEs DY repuliarty
lurmng 1o the
pages of MSATIONAL
LI EDHGRA P

their numbers decrease
A% humans encroach
on thetr wild domain

Tuise. See vour travel agent about
vacation aboard the 1. ﬂm—;ﬂ:m T'l."'_-_..'!':"'-!L“.'l'I'i
I.5.5. Fairsea or Fairwind. Because no
other vacation offers vou this much




“THE NEW POTSCRUBBER 111 IS THE BEST ~
DISHWASHER GE HAS EVER MADE. *
WHO COULD ASK FOR ANYTHING MORE?"”

- Debhie Reynolds

IT WASHES DISHES CLEANER. \nd the special Power Serub®  becuuse the new SuperRacks hol
[he P I' 1 LI dishwasher Cvele, while it miy nol do every miore dishe

Fiestures '|.. New exclusive winlia '|||I'-:_ { SUICHT A% |':.'|-_|"'- ¢ burned-ol lHD IT HHHS uutETI.T Tﬂn
Cihrhel™ Wash Arm. enoneereod s sl b i |_|._'-|__'I G 10 remaye ncuvy Char Perma Tut™ tub is m il 4
that it directs @ constntly changing  dred-on and baked-on foods Trom ough (it won tchip, cr '1. pecl o

I'.I:l-."l |'| VT Up | I|l|||_'TI= the hLEAET |.| CALSSETONES |-|_:__:| 0 IO 1T ||_-._|_'|_ !.|'I | & 'l_"||.|ll'|

T SAVES WATERANDSAVES 'I" pening
ENERGY. Almost B of all th T W

vivd we ciidn T sto Iﬂ;r;
cnergy used inou dis “LL 1% I n surrounded the I s Tud b
thie hot waler | LT

J : .-.i-|- | blunket of sonn I.I sl o
[he niew Pullehﬁ:!:H

he Poserahber [ dishw |||
N ¥ ' Lo, O i ! 154 g = N
dishw shies has begn Spech |hu'H|ru=:JIJLMEIL Who could

1. Y . = i
SF 1O AnvInIing o

1
FOower Shawer on Op and 3 Powg
foweer 1 the muddle, g1ves violi

b i L -.'.I LUE N e | -I LA :I '_.I_-! L |'.||r

THE APPLIANCES AMERICA COMES HOME TO.

GENERAL &2 ELECTRIC



But you'don't have to select between thern.
Enjoy the select Havor of spreadazhle
Ceacker Barrel, regularand smoked
Havars, and the select Aavor of Cocker
Rarrel cheddar cheese in the stick. Add 5
few crackers and garmishesand vou've turned
aselect group into-a lot of fon. Cracker
Barrel uifers 1w more reasons Apnerics
spiells cheese KRAFT

Cracker Barrel, Our pride, Your joy.




Mamanmrhnemnhypro&ssmmmw
Dot Turnipseed, Ticket Sales Agent. . Sy . 2
Shehas spent most of her 0years/’ .oco. <Ll & 70
with Delta making telephone e . ey —
:ustmfamtnfacemherpha:a N mae e
downtown ticket office. Y
mmmgmmmﬁmmums. =N
She has a warm welcome for everyone. -
And Dot doesn't just sell tickets. She finds an earlier flight,
a lower fare, an easier connection for her customers,
Because when it comes to people,
Dot couldn’t care more. And that

whquimmmﬂ\
Delta is ready when you are. ’@"-‘
,/Jf_f"

‘--—_'
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WELCOME HOME
DIPLOMAL.

LET THE FOLKS BACKHOME SEE 28 MPGHWY/IBMPG (TY ©
THAT YOU'VE mmu Cnice- gl the oolmg and shhime has died
WHEN YOUARRIVE INANEW down, evervone can help you unload. And since
MID-SIZE DODGE DIPLDMAT. you've got over 72 cubic feet of cargo space with the

=Ar seal down, vou've probably brought along a
ew DIg DOXes with nbbons on top. Alter gll, it's

a special occasion, vou and your new Dodge Diplomat

Cromg hore. And vou want 10 shiow the folks
voul ve done all rmght for yoursell. S0 you amve m
sivie In o new Lodee Piplomngit wason

First thine the clan's bound o notee 5 how
gOOCl I00KImE your new Lhplomat s, Duaal rectan-
eolar headlamips. A simlited wood-graim extenor
Even an opiional [ugease rack and air deflectos
= ‘N [hen thev'll

: protbly want 1o

. el irside for

closer looK, Son

. - " : 1
Ay 02 a4 Ml sur- I' IJ : E i
il . i LH | A 1K - - L9 | LILEIL M
nrised 1o find Calilorris ssbimmndes ure wewe ani! ) -
— L L. 1 et | JeCIFd ITANAETIES B ——
WARON Ul s avil|- il e e
=1 %l .-I 1 1 _—____ -
clLAG WL el e
leather Seating. ommm—
P10 YRIT SiSECT
Vil undoubie
s =TT i -
| ANM/FM sigre it

IR ..i-'.II % IO re. Lty Lo I |!-'.:r.'|'."-"-1|.! {1
Laplomat s pracocal aspects. Like the fact that 1t
can be bought O easad ot such a reasonable

T Tk

o [ i e i I =5 5
prce. L ine Bact that s siandand

-

st-Cvlncer one-barrel etme works
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