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SUSPECT that not long after the first hu-

man stocd up and looked around, he asked

himsell, “Where did I come from?" Several
million years later we are still asking. There is
no society that does not have a legend to deal
with this mystery.

The Jewish, Muslim, and Christian faiths
share the storv of creation recorded in the Old
Testament Book of Genesis some 2,500 years
ago. If you grew up with the same King James
edition of the Bible that I did, vou learned that
the world was created in 4004 B.C., making it
now 5,980 yvears old. My Bible also revealed
that Noah came ashore on Mount Araraton the
17th day of the seventh month, 2348 8.C

For a few years | accepted these dates on
faith without knowing their source, I later
learned they were from a timetable developed
by Archbishop James Ussher of Dublin, Ire-
land, in the 16503, He could not have imagined
the number and intensity of the arguments his
dates would generate between those funda-
mentalists whoacceptthe story of Genesis liter-
ally-and equally devout people who regard it as
figurative. Ironically, the Bible gets lost in
these debates, since nowhere does it attempt to
date the universe,

Llike to think the bishop did the best he could
with the facts at hend. Talso like to think that if
he were to come back today, he would be fasci-
nated by the tremendous advances in schaol-
arship in just three centuries, and not too
offended that his dates were a bit conservative.
The universe we know today—billions of years
old, populated with almost incomprebensibly
complex hie-forms programmed with aston-
ishingly clever plans for heredity, change, and
survivial—might inspire in him, as it does in so
many ather people of faith today, even greater
respect and devotion for the Creator.

We approach the age-old gquestion of our
roots in the lead story in this issue, As excit-
ing and well researched, written, and photo-
graphed as it is, 300 yvears from now it may well
seem as naive as the bishop's imetabie does to
us. And even though it leaves far more ques-
tions than answers, Mr. Weaver, Mr. Bnrll,
and all the others who contributed to the pre-
sentation—drawing upon virtually all the sci-
ences—have done a magnificent job of making
a most complex subject readable and under-
standable. I'd like to think Bishop Uszher
would approve.
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RESTLESS GRAVE, East Africa’s Rift Systern — here erupting in hot springs
at Lake Bogoria, Kenva — has for millions of years preserved remains of

o The Search

By KENNETH F. WEAVER sexion assistavt eniton




the earliest bipeds yet found. As the vast region fractures, uplifts, and
erodes, the fossils surface, vielding tantalizing clues to the story of man.

Jor Our Ancestors

Photographs by DAVID L. BRILL Paintings by JAY H. MATTERNES
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ON A MARTIAN LANDSCAPE in During the Miocene epoch, from 24 to 5
Egyvpt’s Faiyum Depression, excavators million years ago, an array of early ape

are finding fossils of the earliest higher species spread throughout the Old World.
primates — precursors of the great apes Sometime during the last half of the epoch

and man. Winds and flash floods have the ancestral line of pongid (ape) and
scoured 33-million-year-old sediments, hominid (man and his ancestors) split.
exposing remurins of a tropical rain

forest. Fruit of Epipremnum (the pinecone-
like fossils at left) —a climbing vine still
found in Southeast Asia —and small

nuts probably fed the small arboreal
Aegyptopithecus (right), dubbed the
“dawn ape.” Its snout is lemur-like,

but the enclosed eye sockeis and

certain dental features, including 32
teeth — typical of apes and man — make

it a likely link with Miocene apes such

as Proconsul. - :}.-';;.""'_“:- -

This unusually complete specimen of
Proconsul {(below), a tailless branch “The wonder of paleontology,” says
wialker with an abducted grasping toe, Duke University's Dr. Elwyn Simons, now
was extracted from sandstone blochs digging in the Faivum, “is to take these
excavated over the years at Rusinga bare damaged evidences and try to put

Island in Lake Victoria, Kenya. Its short them together to glimpse what the world
canine teeth help identify it as a female. was like many years ago.”

UNASSOCIATED SHULL AND MANDIILE OF ATGTYFTOMITRECLS
TEUXIS, ABOUY E/S LFE-Si00 VTOF); ANOCONIUL AFRICANCE,
P LRFE-FIEE, NATIORAL MUStumE OF KENYA (ABQYEF



UDDENLY A PRIMATE that stands, walks,
and runs on two legs is discovered ina
three-million-year-old stratum — with
a skeleton so strikingly like our own that it is
classified in our unigue bipedal primate family,
the Hominidae. Identified as an adult female .:
of about 25 years and nicknamed Lucy, the |
partial skeleton was found by Dr. Donald C.
Johanson and an international team at Hadar,
Ethiopia, in 1974. Lucy, along with subsequent
finds of bits of more than 60 other individuals
there and at Laetoli, Tanzania, led to the naming
of a new species; Australopithecus afarensis.
Lucy was a diminutive 1.1 meters (three feet
eight inches) tall, although other A. afarensis
fragments suggest heights up to 1.7 meters.
She probably weighed some 30 kilograms
(about 65 pounds). Her dense limb bones
attest to great muscular strength. Lucy's
face and apelike jutting jaws were large, but her
brain was probably only one-third the size of
a modern human’s. Endocasts, plaster
impressions made from partial A. afurensis
braincases, suggest to some that
reorganization toward the humanlike
condition was already occurring.
This dental-plaster re-creation was
articulated by Dr. Owen Lovejoy of Kent
State University and his students.
Starting with casts of the original fossils
(page 592), here painted brown, they
mirror-imaged the bones to supply some
missing parts. Sections still absent were
filled in, based on other skeletons.,
Lucy and her kind adapted to the dry
open uplands of Laetoli and the wooded
lakeshores of Hadar and survived for
about one million years before disappearing
from the fossil record. Yet her skeletal
traits suggest that she was on the line that
eventually led to the human genus, Homo.
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HE SKULL speaks volumes about
each of nine generally recognired
fossil hominids, which
anthropologists classify in two genera.

The genus Australopithecus possessed a
small brain and large face. In the genus
Homao a larger brain accompanied a
decrease in fucial size. The three-quarter
drawings (bottom row), showing each
skull restored and undamaged, illustrate
this changing relationship. Colors call
attention to shifts in the bony indicators
of major chewing muscles and in tooth
proportions.

The jaws, which in A. afarensis jut
forward to anchor large incisors and
canines (yellow), become less
pronounced. In A. robustus and A. boisei,
the molars (orange) increase
dramatically (some to 2.1 centimeters —
almost one inch — across), possibly an
adaptation for crushing and grinding
nuts, hard-skinned fruits, and tubers.
Such teeth were powered by strong
chewing muscles, including the
temporalis, which helps control the lower
Jaw. As the temporalis increased in size,
its area of attachment (pink) grew
accordingly and, particularly in the male,
often rose into a dramatic crest.

Another major chewing muscle, the
masseter, anchors along the lower edge of
the cheekbone (blue), whose forward
position in the robust australopithecines
produces the flat face.

In Homo species the back teeth became
relatively smaller. As the brain enlarged,

the shull expanded above the face.
DRANINGS BY LUBA DM YTRYL SUDE: PRHOTOEAAPHE OF THESE AND
CTHER FOSSILE AND ARTIFACTS THAOWE mbuT Twil ARTICLE BY
BaNiE L BRILL WITE W RSsETANCE OF j0sES &I s
Scale:

Front view: 60% octual size

Side view: 30%

Diogram: 20%

568

!

!
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4,000,000 years of
bipedalism

WVER THE VAST REACH OF TIME

a diverse group of hominids
developed; their interrelationships
are still not fully understood. For these
reconstructions, artist Jay H. Matternes
used his extensive knowledge of anatomy
to flesh out fragmentary skeletal
remains, creating fully muscled

adult males. He hos speculated
on skin tone and the amiount

of body hair and its texture,
since fossils give no clues, With
these characteristics relatively
uniform, the artist has focused on
the main area of change, the shull

All populations today are members
of the sole surviving hominid species,
Homo sapiens, vet they exhibit an
immense range of physical variability,
both within groups and from group 1o
yroup; compare the Eskimo with the
Brazilian Indian, the Pygmy with
the Masai. Earlier hominid species
undoubtediy also existed in
variable forms as a result of
thewr adaptations to local
ERVIFOTIMEnts.

i satiieRn

A. afarensis A. africanus A. robustus A. boisei H. habilis H. erectus

Kriown from fossils in eastern Africa, including Lucy, Australopithecus On the basis of several craniums, more than a dozen jows, and hundreds of The first of his genus, Homo habilis hoas been found in East Africa, where his span
afarensis is the oldest hominid species yet found and may be ancestral taeth in two South African caves, robustus (s considered a ruggedly built, overlaps that of A. boisel and coincides with the appearance of simple stone tools.
L all later forms, Most fossils of africonus, including the Taung chald muassive-jawed hominid. A stmilar robust form from East Africa is designated Habilis gave rise to the larger brained Homo erectus, first identified as Java man in
[eave rl, have come from South African caves. Anthropologists Australopithecus boisei. Both may represent a single variable wide-ranging 1893, and later as Peking man, discovered in the 1320s. Erectus foshioned more
disagree over whether africanus was ancestral to all later hominids species, These two forms disappear from the fossil record, apparently as advanced tools and controlled fire. Enough specimens exist to show physical

or only o robustus and boiset evolutionary dead ends. variability through his 1.3-million-ywear history.
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H. sapiens (archaic)  H. sapiens (Neandertal)  H. sapiens (modern)
Homo sapiens specimens begin appearing in increasing number and variation at the

time erectus disappears from the fossil record, abeut 300,000 years ago. The archaic type
seems transitional between erectus and later forms. Neandertals, named for the German

site of dizscovery in 1856, were rugged Europeans and Middle Easterners who survived

duririg the Ice Age. Butr by 30,000 years ago they had died out or been assimilated by
anatormically modern humans.



Ancestors

of time seemed to part slightly as I

turned the ancient skull in myv hands.
Like Hamlet with his Yorick, 1 sought to
read the story this messenger from the past
might tell. What lay bevond the tiny face
with protruding jaws and empty eyve sockets
that stare with a perpetual grin?

This was the Taung child, treasured prize
of the University of the Witwatersrand in
Johannesburg, South Africa. Born on the
highwveld in the south of Africa one to two
million vears ago, the child died at the age of
five orsix, and the bonesended upinacave.

Accumulating debris gave the skull pro-

m &arc h the usual destruc-
for Our

THE MISTS that shroud the corridors

tion by animals,
insects, and =oil
acids. Gradually
walerborne car-
bonates percolat-
ing into the cave
replaced the dr-
ganic portions of
the bones, turning them to stony fossils,

Millennia passed. Climates changed. An-
imals became extinct; new species ap-
pearcd. But the child slept on in its rocky
tomb. Finally, in 1924, workmen excaval-
ing for lime hlasted open the Taung cave. A
stony cast of the inside of-a skull caught the
eve of 4 miner. This endocranial cast, which
reproduced many of the convoelutions of the
brain, was partially encased in brecca
{sand, rocks, and lime cemented together).
The miner rescued the fossil and took it to
the mine office.

Meanwhile, Professor Raymond Dart,
head of the Anatomy Department at Witwa-
tersrand, had asked to see any fossils found
at Taung. And so, a few days later, two cases
of breceia blocks were delivered to Professor
Dart at home, just as he was putting on a
morning suit for a wedding at which he was
to b best man,

With mounting excitement Professor
Diart examined his trove, despite the pleas of
the groom and his wife's admonitions that
he would be late for the nuptials. Nothing
showed 1n the first box, But in the second
lay the brain cast, and close by was a block
into which the cast fit perfectly. Then, in
his mind's eve, Dart saw it—the face of the

578

Taung child itself, in fact hidden by its hard,
rocky matrix

“] stood . . . holding the brain as greedily
as any miser hugs hisgold . . . " Dart wrote
later, “Here, 1 was certain, was one of the
most significant findsever made in the histo-
ry of anthropalogy. ™

The wedding reception over, Dart imme-
diately began the tedious and delicate task of
frecing the face and lower jaw of his fossil.
Lacking the tiny vibrating dnlls available
today, he used his wife's knitting needles.

Baboon skulls had occasionally been
found at Taung, but this was no baboon,
Diart was sure. The brain cast was too large
forababoon. Thecanine teeth were not fang-
like. The skull would have been balanced on
the spinal column in such a way that posture
was upright, quite unlike the four-footed
posture of a baboon or chimpanzee.

This, Dart believed, was an early ances-
tor who had been bipedal—had walked on
two legs. Dart named it Ausérvalopithecus af-
ricanis, or Ysouthern ape of Africa,” and an-
nounced his discovery in the British journal
Natwre. Overnight the 32-year-old Dart was
a celebrity, But from the scientific establish-
ment came ridicule and stony resistance.
Anthropologists dismissed the Taung child
as “just a somewhat beat-up chimpanzee.”

In truth, Dart's missing link was anatomi-
cally inconvenient, with its small brain, low
forehead, and small humanlike lower jaw.
According to the prevailing ides of the day,
primitive man should have had a big brain
and an apelike jaw with big front teeth. And
to prove 1t, Britain had its famous Piltdown
skull, discovered in 1911, with a high fore-
head, big brain, and large canine tooth,
Dart'sdetractorscould not know that within
30 years Piltdown man would be proved a
fake, To this dav no one is sure who perpe-
trated this gigantic hoax by saltinga modem
human skull with a doctored-up orangutan
jaw in deposits in southeastern England.

Twelve years after Dart's discovery a
Scottish physician and paleontologist, Rob-
ert Broom, found an adult skull of the same
kind asthe Taung child. Again the specimen
was encased in mineral, in a lime quarry at
Sterkfontein, some 30 kilometers (30 miles)
west of Johannesburg, Still later, at the
same site, Broom found postcranial remains
(parts of the skeleton below the skull). These

National Geographic, November [985



left no doubt that Australopithecus africa-
nus was indeed bipedal, and not an ape. Af
tast Dart was vindicated,

It may not be natural
for man to walk on two legs,
bt o was a roble inverntion.

— GEORG CHRISTOMH LICHTENBERG

HE TAUNG CHILD was not the first
fossil evidence of human ancestry, A

few famous remains had surfaced in the
latter half of the 19th and the early vears of
the 20th century: Neandertal man in Ger-

Tl il CimiiLLi
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many and France, Cro-Magnon in France,
Java man in the Dutch East Indies, All were
relatively big-brained, all were well up on
the ladder of human evaolution, and all be
longed to the genus Homo

But the small-brained Australopithecus
was something much more primitive. The
earliest example of primordial, bipedal man
yet discovered, it pushed human ancestry
far back into the shadowy past. Further, it
olfered Lhe first evidence in Africa of early
hominids (“hominid"” refers to the family of
man, Hominidae, including his immediate
forebears). Today Africa is recognized as the
viery cradle of the human race.

*Binlogists classify all living things with scientific
names Lo show evolubiooary relationships, Closely re
Iated creatures belonyg to a single species; closely relat
ed species belong to asingle genus, For the Taung child
\watrolofithecus is the gonus and africanuy the spe-

s, Similardy, modern man s Homo rapiens

Fhe Search for Our Ancestors

In the wake of the Taung announcement,
new linds came slowly at first. But the keen
interest human beings have in understand-
ing their roots spurred a number of pioneer-
ing scientists and explorers. Discoveries in
recent yvears have produced thousands of
[0ssis and an explosion of knowledge.

“Most of what we know about early homi-
nid ancestors has been learned in the past 25
vears, savs . Clark Howell of the Univer-
sity of California at Berkeley, who has car-
ried out major excavations in Tanzania,
l‘lttljl‘r[liél. and .“':",-i_u;-||||

To discover just how much has been
learned, 1 have traveled the globe, visiting
museums and fossil =ites in & dozen coun-
tries, watching excavations, and talking to
anthropologists, archaeologists, geologists,
paleontologists, and other speciahists. In
their laboratories 1 bave observed an array
of scientific wizardry with which scientists
are wresting unexpected secrets from teeth,
scraps of bone, and fAakes of stone

And from this flood of new knowledge
comes a far-reaching result: With cansider
able confidence, sclentists are now tracing
our lineage as hipedal creatures back at least
tour mithon vears. And if certain fossil frag-
ments from Kenva are hominid, the lineage
may go back to five million or more

The playvers in this long drama of human
evolution include (by some reckoning) three
australopithecine “cousins” of the Taung
child (afarensis, robustus, and beised) and
three species of our own genus, Homo (habi
We shall meet
these characters as our story unfolds

Twoobvious questions: Who were the an
cestors before four million vears ago? And
what was it that indoced the first hominids
to forsake an arboreal existence and become
terrestnal? The answers are eagerly sought,
but they are still clouded by sketchy evi-
dence and controversy

s, evectus, and sapiens)

[ can trace my ancestry back to a
protoplasmal primordial

atomic H-Ii-rﬂf]'?f le. “IHE MIKADO®

OME 33 MILLION YEARS AGO, in
the geologic epoch known as the Oli-
gocene, a small fruit-eating animal
cialled Aegyploprihecus climbed through the
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ine to Simons. “the oldest creature we knos

that is in the direct ancestry of man

A pulf of mysterv separates Aepyplopithe
cis at 33 mullion vears and Ausiralopithecus
at four million. Candidates for intermediate
pncestors thatl sed Gl one
time or another include two from Kenva
known as Proconsul and K j':_'F-'J'.i"'I'I*fln'l'| Iy,

two from India, Pakistan, China, and

JI -|I||' I'll"l'.: i 'II I':- T | 'I‘I.Ilr h o

In the forsaken badlands of Kenya's
samatiru Hills, where Miocene strafa (i
exposed, @ jomt l[apanese-Kenyan
expedition seeks fossils that might shed
Lignt on the aiverging {tnes of apes anda
nominids. Here tn 1582 the leam founad
0 large upper e, or maxiilo, about nind
miillion vears old, the most complete
African specimen of a higher primate
T r|:!::|T i




Kenva called Ramapithecus and Sivapithe-
cus; and two from Europe called Ruda-
pithecus and Dryopithecus. These apehke
creatures lived at various times between
about 8 and 20 million vears ago.

Despite much debate and speculation,
none of these primates has been finally ac-
cepted as & human progenitor. Until more
fossils—and more complete specimens—are
found, the long geologic epoch known as the
Miocene (24 million to 5 million vears ago)
will remain a largely velled chapter in homi-
nid evolution.

Certain events neéar the end of the Mio-
ceneand the beginning of the nextepoch, the
Phiocene, may help answer the second gues-
tion: What was the driving force that made
these shadowy figures of the remote past
give up an arboreal life and become upright,
two-legged terrestrial hominids?

C. K. (Bab) Brain, director of the Trans-
vaal Museum in Pretoria, South Africa, be-
lieves that radically changing environment
forced these forest primates to adapt. Brain
developed his hypothesis through a study
of what is called the Terminal Miocene
Event. He finds a remarkable record of cat-
astrophic environmental change, a pro-
found cooling between five and six milhion
vears ago, [ollowing millions of years of
mostlv warm climate. This sharp climatic
change is documented by analvsis of deep-
seq cores and terrestrial deposits, by fossil
pollen and land snails, and by dramatic
changes in mammalian life.

The drastic plunge in temperatures pro-
duced a rapid buildup of 1ce in Antarctica,
The enormous ice sheets took up s0 much
water that seas levels worldwide dropped 30
to 60 meters (165 to 195 feet). Rainfall in
many places was strongly affected

Across wide regions of tropical Africa,
warm turned cool and wet became arid. The
heavily wooded areas of the past retreated
steadily, giving way to advancing grass-
lands and =cattered clumps of low trees—
much like the savannas of East Africa to-
day. The habitats of ancestral apes shrank
alarmingly.

At about the same time, according to fos-
s1]l records gathered by Elisabeth 5. Vrba
at the Transvaal Museum, evolutionary
changes seem to have taken place in African
fauna. Unable to cope with the hostile open

s

A fossil’s
long journey

HANCES FOR SURVIVAL of

@t horminid bone, perhaps one in
1 hillion, depend on particular sets
of geolngic circumstances, one of
which (s demonstrated by these
drawings. An early man collapses
(alrowe) beside a river fringed by
lush gallery forest. Hyenas and
pther scavengers close in and pull
the carvass apart. The lorge, hard
siull, in tHhs instonce, tambles
downstream tn a flash flood and is




blunketed by successive layers of
silt, pebbles, and the ash from an
erupting voleano. Gradually, water-
soluble minerals turn bone to stone.
Hundreds of thousands of years
later the area has becomne o
bodlonds, and uplift has brought
the fossil near the surface (right)
Evenmually erpsion exposes the
skeull, and it rolls downslope to lie,
by change, in the path of a
paleoanthropologist drown by
fassil-bearing deposits (below).
Her ream will match bits of matrix
clinging to the fossil to the precise
[evel where it eroded out. There
they wall excawvate, seeking more of
this skeleton, fossils of the flora
and fauna of its time, and possibly
stome tools.
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“A pedigree of prodigious
length,” Charles Darwin
called man's past, long
before the fossil record
established the antiquity
and variety of man's
rmmediate ancestiors.

Australopithecus
robustus and A, boisel
seert to branch off to
dead ends. Whether A
africanus was ancestrol
to Homo habilis iz
currently in dispute.
Likewise, Neandertal's

place 1§ unclear
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grasslands, some species of forest- or bush-
loving antfelopes disappeared completely.
On the other hand, several whole new
groups of opeén-country, grazing antelopes
appeared for the first time¢ ever. The harsh
new environment was a stimulus to extine-
tion of some groups and to an explosion of
new species. And among these newcomers
may well have been the earliest australo-
pithecines—ancestors to the Taung child
and, possibly, to vou and me.

Recent molecular evidence seems to sup-
port this idea. Careful analysis of the
DNA—the carrier of heredity in our celis—
shows an amazing affinity between man and
ape. As far as the genetic material is con-
cerned, man and chimpanzee are 99 percent
identical. Gorillas are almost equally close.

some scientists believe that molecular
studies provide a sort of clock to tell when
the various apes and the hominids separat-
ed. Orangutans, according to one interpre-
tation, diverged about 16 million vears ago,
gorillas split at about ten million vears, and
chimpanzee: and homimids diverged per-
haps six or seven million years ago, It may
be no coincidence that this was reasonably
close to the time when unprecedented chill
was sweeping across the African Continent

Ahvays something new oul
of Africa. — rusy mis BLDER

USTAS THE FINDIN(G of the Taung
J child astounded the scientific world six
decades ago, so did discovervof an even
more ancient African fossil in November
1974, Dunng an international expedition
to Hadar, in north-central Ethio-
pia, anthropologist Donald
C. Johanson and his
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graduate student Tom Gray were exploring
the parched gullies of the Afar badlands,
They were searching for hominid fossils.
The morning—Ilike most davs in the field—
had not been productive; nothing but ani-
mal fossils. Now a brutal noontime sun was
sending waves of furnace heat across the
gravel-strewn desert.

The men were aboul to return to comp
when Johanson spotted a piece of bone on
the eroded slope above them. Long hidden
by lavers of sedimemnt and volcanic ash, the
fo=sil had been laid bare by flash floods that
on rare occasions slice through these gullies,

It was hominid, a bit of an arm. Hardly
had Johanson made the identification when
they spied another bone, part of askull. Sud-
denly the slope seemed to sprout fossils—
here a bit of thighbone, there a couple of ver-
tebrae and some ribs, farther on a part of a
pelvis and a couple pieces of jaw.

But the end was not vet. Three weeks of
mtensive exploration of the gullv uncovered
several hundred more pieces of bane. When
they were pieced together, they proved to be
part of a single individual—an adult female
1. 1 meters{three feet eight inches) tall weigh-
ing perhaps 30 kilograms {(about 65 poands).

To laymen the individual quickly became
known as Lucy, anametaken from a Beatles
song popular in the camp. But for scientists,
Johanson and his colleagues coined another
name; Awstralopithecus aforensts. Thus
Lucy was of the same genus as the Taung
child, but in the eves of her discoverers she
represented a new species

Lucy created intense excitement on sev-
eral counts, She was the most complete
and—except for a few questionable frag-
ments found elsewhere—the oldest hominid
known up to that time, dated by the radio-
metric potassium-argon method at about
three million years ago. Although much of
the skull was missing, roughly 40 percent of
the skeleton was recovered. Such a find was
extraordinarily valuable, since at thal point
in hominid evolution fossil remains consist
largely of teeth and fragments of jaws, the
most indestructible parts of the body. More-
over, the pelvis established without ques-
tion that Lucy walked with an erect bipedal
stride & million years or more before the
Taung child.

The discoveries of additional specimens
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O Homo habills15-2 million
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subsequent hominid species, Four
australopithecines have been found or b'
here, as was Homo hnl:ﬂh.fqulppu! ------
ahr::rhmhnndspﬁdnihﬂw o 451
his sole successor, Homo erectus, m
bevond Africa, reaching Java, ﬂllhu-,
probably southern Europe. ﬂnh"l':lm
sapiens spread farther — peopling no
Europe and Siberia and, pur&ﬂpth:!
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and later walking across the Bering §
to the Western Hemisphere,
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in Ethiopia and elsewhere permit anthro-
pologists to sketch a rough description of
afarensis. Females werne substantially
smaller than males, a condition known as
sextial dimorphism. Females, in fact, were
probably about the size of today's Pygmies.
Skin color was probably dark, an evolution-
ary adaptation to the tropical sun. Adults
would séem hairier than people today, al-
thouph—Ilike chimpanzees—they probably
had no more hair follicles than we have.

Dwing the groundwork for dating
fossils, geologist Dr. Francis Brown of
the Ulniversity of Litah coliects vwalcanic
ash along the western shore of Kenya's
Lake Turfano. Chemical analvsis of the
sample enables him to cormelite (f with
identical loyers at Koobt Fora on the

lake's castern shore; already dated by the
potasstum-argon method. Thus fe
estimates an age of 1.6 million years for
the Homo erectus skeléton found here tn
1984 (kee the article on pages 624-29).
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Because of their small heads and large
teeth, these early hominids have been apily
called “microcephalic megadonts, " Massive
back teeth with thick enamel filled the
heavily protruding jaws. A rather apehke
face was marked by a low [orehead, a bony
ridge over the eves, a flat nose, and no chin.
Cranial capacity 15 esbimated at 375 to 500
milliliters (about a pint), compared with an
average of about 1,350 for modern man
The brain is assumed to have lacked the ar-
ens necessary for articulate speech

Afarensis died close by rivers or lakes. If
he made stone tools or weapons, they werg
exceedingly primibive. Possibly he scav-
enged meat from carnivores and caught
small prey to supplement a diet of fruits,
nuts, roots, tubers, and other vegetation.

Whether this archaic creature took to the
trees for food or protection is an unanswered
question. Some sclentists in Europe and the
United States =ee hipedal locomobon m the
early australopithecines as being less effi-
cient than in modern humans. They believe
that the earhiest hominids continued to be
partly arboreal. They note that gfarensis
phalanges (finger and toe bones) are slightly
curved, which they regard as an adaptation
for grasping tree limbs.

Other scientists argue that the curved
phalanges have no significance for locomo-
tion, that Lucy’sskeletal anatomy was com-
pletely suitable for bipedality, and that daily
lite was on the ground, not in the trees

HE QLDEST FOSSTLS that clearly

bespeak a bipedal hominid were found

I 1981 at Maka and Belohdelie in the
Middle Awash Valley in Ethiopia, some 70
kilometers (45 miles) south of Hadar, There
an expedifion headed by Desmond Clark
and Tim White of the University of Califor-
nia it Berkelev found several fragmentsol a
skull and the upper portion of a femur, or
thighbone. These have been dated at closeto
four million vears.

“But how do we know thev're really homi-
md?" I asked Tim White. "How can anvane
tell from such limited fragments?”

The answer helps demonstrate the sur-
prising amount ef information that modern
techniques can extract from a very small
amount of material

“*We know partly from X rays,” Tim told

Mvartional Creographic, Novembar 1985



me, showing me images made by CAT scan,
“See how in the femur neck the bone is thick
in the lower portion and gets thin farther up?
That’s exactly what we find in bipeds, and
we don't find it in apes.

“Also, notice this mark." I ran my finger-
nail across the bone and felt a slight depres-
sion. "That’s where one of the hip muscles,
the ohturator externus, left a groove. If this
had been an ape, the attachment would
have been completely different. And that's
only one of the features of this bone that say
unmistakably that this individual habitual-
Iy walked upright.”

Maka illustrates not only how modern
methods can identify a hominid fossil but
alzo how they can fix its age. Maka lies in the
Eiast African Rift System, a gigantic rupture
in the earth's surface that runs all the way
from the Gulf of Aden through eastern Afri-
ca and on into southern Africa. Faulting,
uplift, and erosion have exposed hundreds
of meters of lake and nver sediments and a
wealth of fossils at various depths, laid
down over millions of vears. And inter-
layered with those sediments are numerons
beds of volcanic ash from many eruptions
over those same mitllions of vears.

Fortunately the chemical makeups of
these volcanic strata are highly individ-
ual. Each layver has itsown chemical
fingerprint. At Maka the hominid
fossils lie close to anash layer known
as the Cindery Tulf, amarker bed
that has been dated by radiometric
argon-40/argon-39 analysis.

A similar method measuring the
decay of radioactive potassium to
argon givesexcellent results, In
fact, it was the early use of the
potassium-argon techniquein 1961 to
date the lowest level at (Mduvai Gorge
in Tanzania that radically lengthened
the known time span of hominid evolution
and ignited the explosion of knowledge
about early man.,

Some of the best known tuffs, or volcanic
ash lavers, have been borne by air and water
for substantial distances, Some are found at
Hadar as well as at the Omo site in southern
Ethiopia and around adjacent Lake Tur-
kana in northern Kenva. The same chemical
signature identifies a tuff in each place.
Unce the laver has been identified and dated

The Search for Our Ancestors
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Improbable partnership linking pigs
and volcanoes provides another time
clock for early fossils. In the orderly
Shungura formation along Ethiopia's
Omao River, lake and river sedimernts
interbadded with volecanic ash hawve
tilted, exposing a seguence spanning
mare than a million years. Ash lavers
dated by the potussium-argon technigue
form a time frame for fossils found in
between. Commonplace finds are the

HYTEiE i my dugrent, © sarTimwen

teeth of a wide-ranging pig, a relative

of the warthog; its third molar evolved
rapidly, becomng taller and [onger
(inséts). Once a molar 15 dated, it
becomes o stundard time marker for
teeth of the same form found elsewhere,
Faunal chronology provides correlations
for South African caves where radiometric
dating has not succeeded. (ther
mammals, including elephants, are also
useful in correlating African sites.
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at one location, the date is immediatelv use-
ful in every other place the tulf appears.

An indirect method of dating called bio
chronology depends on the assemblages of
animal fossils found in particular strata
Tim White describes the Middle Awash, for
example, as being “littered with fossils, from
the jaw of a shrew to fossilized crocodile
epes.” Among sedimentary layers there he
and his colleagues have found an almaost
continuous [ossil record, covering six mil-
lion vears, of extinct pigs, horses, baboons,
hippos, and elephants. Since the Awash
strata can be dated radiometncally, the
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evolving species of these animals can also be
nxedintime. Thusawell-dated speciesof an
extinct pig, for example, can give a rough
ideaof the age of a stratum for which geolog-
ic dating may be difficult or impossible.

We have found a strange footprint
on the shores of the unknown.

- ol ARTHUR ETFDINGTCN

NEAFTEENQON IN 1976 a groupof
scientists visiling Mary D). Leakey's
excavations at Laetoli in northern

National Gepgraphic, November 983




Tanzamia were amusing themselves by hurl-
ing dried elephant dung at each other. One
man dodged a well-aimed missile; lost his
footing, and found himself lving on a hard

surface with strange indentations., These
markings proved to be ancient animal foot-
prints impressed in the rock. Exploration
turned up thousands of other prints—proba-
bly more fassil animal tracks than have ever
been found anvwhere else in the world
—including those of extinct species of rhi
noceros, girafle, hvena, and other animals

The trails had been made in damp volea-
nic ash; the rainy season apparently was just

Fhe Search for Our Ancestors

Broad ribbon of volcanic ash, called
the Tulu Bor Tuff, was deposited by o
large river at Kool Fora 3.3 million
vears ago (left). A vounger layer,
containing accretions of glass
Sragments (below), probably rained
down from the oir

Chemical analysis of the Tuly Bor
matarial yielded o unigue fingerprint
that appears to correlate with an
identical tuff at Hadar, Ethiopia,
wiere Lucy wos found, and with deap-

sed cores from the Crulf of Aden.
Apparently an enpormous voleano in
the Ethiopian Highlands spewed
ash over at least a million squarg
kilometers (385,000 square miles)
All hominid fossils found ar Hadar,
and most of these at Koobi Fora
lay above this level

beginning. The ash quickly hardened in the
tropical heat Further eruptions of the near-
by volcano Sadiman buried the footprints
under additional ash layers and preserved
the record for the ages

Valuable as was this finding, 1t was noth
ing compared with discoveryvin 1978 of long
trails frozen in the ash, side by side, that ap-
peared to be human. At first Mary Leakey
could not bring herself to believe it was so
But careful examination by specialists con-
firmed that the arch, higtoe, and heel marks
were truly those of very early hominids.

Whalt can we tell about them {rom their
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footprints? Stride length gives a clue to the
height; so does the size of the prints, since the
length of the human foot usually is about 15
percent of the individual's height. So we be-
lieve that one of these travelers was about
| .4 meters (four feet eight inches) tall, anoth-
er about 1.2 meters. And they were walking
as only upright, bipedal creatures can walk,
as analysis by Michael Day of St. Thomas's
Hospital in London clearly shows,

Mary Leakey has described her emotions
as she studied one of the trails: “Following
the path produces, at least for me, & kind of
poignant time wrench. At one paint, and
vou need not be an expert tracker to discern
this, the traveler stops, pauses, turns to the
left to glance at some possible threat or irreg-
ularity, then continues to the north. This
motion, so intensely human, transcends
time. Three million seven hundred thou-
sand years ago, & remote ancestor—ijust as
you or I—experienced a moment of doubt.”

Fossil bones found in the same ash layers
as the footprints show resemblances to the
Australopithecus afarensis hominids of Ha-
dar, in Ethiopia. But the Laetoli individuals
have been dated at about 3.7 million years,
more than half a milllon vears older than
Lucy. Are they the same speciess

This question provokes one of the more
spririted controversies in palecanthropology
today. Don Johanson and his colleagues
consider both the Hadar and Laetoli speci-
mens to be afarensis. Moreover, they say,
afaremsis is the ancestral stock leading to
Homo; other australopithecines were dead
ends, in this view.

Phillip V. Tobias, successor to Raymond
Dart as head of the Anatomy Department at
Witwatersrand University, believes that
what has been called gfarensis at Hadar 1s
the same species as a variety of africanus
found at Makapansgat in South Africa. In
his view the fossils at Laetoli link back to the
earlier specimens at Maka and Belohdelie,
and they form the ancestral stock, leading to
africanus and then Homo.

Yves Coppens of the College de France,
who was involyved in the Afar discoveries,
now believes that the Afar specimens repre-
sent two species, of which Austrolopitfiecus
afarensis is only one. He further beheves
that the Homo line developed independently
of afarensis and evolved alongside the
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The primate that walks...

M{'J ST COMPLETE fossil
sreleton found of
Australopithecus aforensis,
three-million-vear-old Liucy
(leéft}—with maojor portions of
fer long bongs preserved —

demonstrales virtually
comtpiete adaptation to
upright walking. As shown in
the stihouettes (below), the
(nterrelated adaplations n
Lucy’s pelvis, femur, knes,

"
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and foot permitted body
weight to be moved forward
smoothly and with minimii
muscle fatigue. Lucy's flaring
pelvis, for instance, carried
gluteal muscles to the side of
the thigh for stability, The
ape s long pelwis has gluteal
IMLSCLES [N Ehe rear for
effective quadrupedal motion,
and when the antrol walks
upright tts body ELits from side
to side (red arrow) (o heep the
centar of gravity over the
stepping foot. In addition, the
angie of Lucy's fernur, or
thighbone, unlike the ape’s
{(vertical reéd lines), brought
ner legs under the body
Lty s femoral corndyle, the
bottom of the femur (left
center), [ike that of @ modemn
numan, provided a large flot
surfoce to transmit weight
through the extended leg,
reducing pressure-in the knes
A chimpanzee’s round condyle
15 not specially adapted to
any single leg position
Iri the hominid foot the big
toe aligrs with the other
metatarsals, which actas a
lever to drive the body
forward, This repositioning
led to the development of an
arch to serve as shock
absorber. By contrast the ape
foot, with its large abducted
toe, 15 adapted to grasping.
The remarkable footprints
moade in goft damp voleanic
ash 3.7 militon years ago
(bottom) at Laetoli, Tansania,
clegarly show the toe and
arch of an early biped
Recently discovered fossiis
e revolutionized our
concept of the human past
Our earliest, most
disttnguishing charaocteristic
was not a large brain,
language, or toolmaking, but
the ability habitually to walk
upright.
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australopithecines over a very long period.

Perhaps all these ideas will be superseded
because of future discoveries, Fozsils, after
all, do not come with labels. Many a pro-
posed classification has later been dropped.
A number of fossils once thought to repre-
went different genern or species have been re-
grouped into a single classification. In truth,
the more specimens we find and the more
gaps we fill, the more we discover that much
of human evolution is a complex and gradu-
ally changing continuum. Thus it becomes
increasingly difficult to draw lines that say,
“Here one species ends and another begins,”

And cruel death is always near,
So frail a thing is man.

“NEW ENGLAND FRIMER"

FARENSIS seems to disappear from
the fossil record about 2.8 million
vears ago. Meanwhile, in South Afri-
ca, africans dominated the scene from per
haps three million to two million yvears ago,
although the Taung child may be vounger
In addition to the Taung site, africanus has
been found at two other cave sites—3Sterk-
fontein and Makapansgat.
scientific fossil hunting at Sterkfontein
pegan n 1936 and has continued uninter
rupied for the past 20 years under the direc-
tion of Phillip Tobias and the supervision of
Alun Hughes. Erosion has long since de-
stroved almost all of the roof of the cave, and
blasting and excavating have left a lnrge ex-
panse of open pits. Steel catwalks surmount
the pits and give an excellent view
I found Alun Hughes cataloging the finds
of the previous week before transport to
Wilwatersrand, From his pocke#t he pulled
out 4 beautifully preserved hominid tooth,
which he had recovered only the day before.
An enormous pile of rough breccia blocks
rose outside the storage shed, concealing
who knows what fossil treasures, Hughes
demonstrated how hydraulic presses with
heavy chisels crack open the blocks. When
bone or teeth are exposed, workmen attack
with hammers and small tools to chip away
the rocky encrustations
Africanus probably did not live in the
caves, which mav have been reached bv
sinkholes or open shafts from above. More

F'he Search for Our Ancestors

by WATTERRES iTdimmiE &dnp )

Collaborating for science at the new
laboratory of the National Museum of
Ethiopia in Addis Ababa, visiting and
ool researchers catalog the massive
cotlection af fosstl vertebrates found at
some 40 Hador locales between 1972
and 1977. Professor Tim White, right, of
the Untversity of California at Berkeley,
arnd groduate student Berhane Asfow
egxamine an elephant fush. Don Johanson,
in the light shirf, confers with
Woldesenbet Abomssa, musenwm
storekedper. Fossils of flor ond fauna,
including plant pollen and small rodents,
neip reconstruct Lucy's environment

[ an artist’s conception (facing
page), members of an afarensis group
jorage for figs tn a mountain forest aboye
a highland lake and adjucent grasslands
In speculating about their Hfe ways,
anthropologists use clues from the
cormplex varioble social behavior of
chimpanzees and gorillas.



likely, skeletal remains washed into the pits
or were dropped in by carnivores.

Elisabeth Vrba offers an imaginative de-
scription of one South African cave, whose
steep shaft descended to subterranean
chambers partly floaded with poolsof rain-
water: "Surrounded by darkness, damp-
ness, and the stench of carrion were the
carnivores, wading through rotling carcass-
es and skeletons half-submerged in water
and mud; a place part shelter to some, like
the baboons and perhaps the apeman, part
deathtrap, and part feeding place of oppor-
tunist carnivores.”

Compared with afarensis, africanus
shows only slight morphological differ-
ences, Body size wous not much greater.
Cranial capacity, averaging about 440
milliliters, was perhaps slightly larger—but
the brain was probably still not advanced in
the areas necessary for articulate speech.
Back teeth were a little bigger, front teeth a

bit smaller.
Cruel death indeed haunted the life of af-

ricanus, This is confirmed by an exhaustive
investigation by Alan Mann of the Univer-
sity of Pennsylvania, He studied nearly 400
asustralopithecine teeth from South Africa
Enowing the ages at which various teeth
erupt in modern man, and noting the degree
of wear of each tooth, he was able to calcu-
late the probable age of each individual. The
average member of the africanus sample
died at 22 yvears,

Exact dates for the fossils at Sierkfontein
and most other South African cave sites are
difficult to determine. Unlike the apen sites
in East Afnica, the caves lack veoleanic ash
lavers that can be identified and dated
Maoreover, erosion of cave deposits by un-
derground water and collapse of material
within the caves sometimes create a chrono-
logical jumble that can be sorted out only
with the most meticulous care. Faunal as-
semblages become especially impaortant for
dating under these circumstances.

Another technigue—paleomagnetic dat-
ing—supports an age of some three million
yvears for the africanus site of Makapansgat,
about 300 kilometers (185 miles) north of
Sterkfontein. This kind of dating is baszed
on the fact that the earth’s magnetic field
reverses at irregular intervals. Then the
north-pointing compass switches to south,
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ar vice versa, and iron-bearing rocks record
the change.

And a Branch shall grow out
of his roots. s

OUR TEETH from the pocket of a
Ffinu th African schoolboy led to the

finding of a third species of Australo-
pithecus. The site this time was Kromdraai,
an eroded limestone cave on a low hill near
Sterkfontein,

Robert Broom, whose discovery of the
first adult africanus skull in 1936 had
brought him a measure of fame, was deter-
mined to find further hominid remains. He
was troubled by the thought that untold
treasures of fossil bones were being de-
straved by the blasting of the miners and the
flames of the limekilns.

Now and again Broom would purchase
specimens from a Mr, Barlow, manager of
the ime quarry at Sterkfontein. Onone such
occasion in 1938, Barlow accepted £2 for a
part of an upper jaw with one molar tooth
but declined to reveal its origin. Broom per-
sisted; the fossils were of utmost importance
toscience; he argued. Eventually Barlow re-
lented and said that the jaw came from Gert
Terblanche, a schoolboy who lived nearby,

Broom rushed to the school and found the
boy, Did he have any other specimens?

“Gert . . . drew [rom the pocket of his
trousers four of the most wonderful teeth
ever seen in the world's history,” Broom
wrote later. He recalled that when they went
to Kromdraai, Gert “took us up to the hill,
and brought out from his hiding place a
beautiful lower jaw with two teeth in posi-
tion.” With additional fragments picked up
at the site, Broom was able to piece together
much of askull.

The face and teeth of the Kromdraai spec-
imen were sufficiently different from Sterk-
fontein's gfricanus that Broom coined a new
name—Faranthvopus robustus, or “robust
near man.” The scientific world did not take
kindly to his creating & new genus, and,
although the name 18 still sometimes used,
most anthropologists now consider robustus
part of the genus Australopithecs.

Robustus, asits name implies, 15 a heavier
bodied and more powerfully built creature

National Geographic, November Y85



What was on the menu of early man?
Teeth may tell, according to some
paleontoloeists, such as [y, Fred
Crrine of the State Unfversity of New
rork at Stony Brook. Working at the
Iransvanl Museumn in Pretoria, South
Africa (abowve), he makes a mold of
Australoptthecus robustus teeth found
ot Arommdroat before tuming to the
africanus palate and mandible from
Sterkfontein. From molds he prepared
cases o study wear patterns and
chewing stroke under g scanning
glectron microscope. Heavy scrafoches
and pitting on robustus tecth sugrest
to him that its diee included hard
frults, nuts, legumes, and seeds

For comparison, other researchers
study Living species. Dr. Mark F.
deaiord of the fohns Hophins
University takes molds of monkey
teeth (upper right), comparing wear of
animais on soft and hord diets.

Dir. Margaret Schoeninger of
Haorvard University seeks triace
elements such as strontium in the
eroded teeth of a dead zebra (right) ot
Koobt Fora. After learning the varying
[evels of the elements absorbed from
their food in the bones of known
omnivores, fnigivores, and carnivares
at a site, she will apply the
information to fossil hominids,

4 e Search for Our Ancestors




than africanis. The massive face 15 flat or
dished, with no forehead and with a supra-
orbital ridge, a protruding bulge over the
eve sockeis. Most specimens have sagittal
crests—bony ridges running back atop the
skull where powerful chewing muscles at-
tachieed. Relatively small front teeth bud
massive grinding teeth fit into a thick and
heawvily buttressed lower 1aw.

Because of this heavy-duty eguipment,
robustis has been called “the ultimate chew-
ing machine.” The name suggests that this
species ate mostly coarse, tough food thal
needed much chewing—nuts, hard-shelled
fruits, fibrous roots, and tubers, Life must
have been far from easy, Alan Mann's sur-
vey of robusius teeth shows average age al
death to be aboul 17 vears.

awartlirans, a large cave excavation jusl

across & low valley from Kromdraai and
Sterkfontein, has produced some 130 indi-
viduals of robustuz. Bob Brain, who has
carried on the excavations for more than 20
vears, has also found beautiful pieces of
bone that appear to have been used as dig-
ging tools.

EBrain showed me some of these fossil
bones with polished ends and patterns of
scratches on their surfaces. Theze we com-
pared under the microscope with modern
bonesthat he had used experimentally to dig
roots and tubers, just as a hungrv rebustus
might have done, The marks are so similar
that Brain has hittle doubt that bone tools
(and probably wooden as well) were in use
long before the advent of stone Lools.

Exact dates are impossible, but robustus
appears on the scene at some time arcund

€ warrannes

Foaraging for tubers, an Australopithecus africanus fernale digs with a stick, while a male
harvests a whistling thorn for edible ant galls, [F the child possesses new genetfic fraits,

such oz larger molars, that increase longevity and hence the chance to parent more offspring,
these features may be passed on to the next generation and eventually Decome comurmon

Such adaptations over millennia so change the descendants that science labels a new species.

National Crepgraphic, November [ 985



two million years ago and dies out sometime
after a million and a half years ago. Cranial
capacity of about 530 milliliters is larger
thin that of the gracile, or more lightly built,
aficanus,

Although robustus’ brain size might sug-
gest that it was more advanced than africa-
niis, this powerful creature is believed to be
& dead end, an offshoot from the direct line
of hominid ancestry. It seems to share this
fate with an even more robust australopithe-
cine known as boisei, which faded out per-
haps a little later than robustus

In archaeology you almost
never find what you sel
out to find. —waryp Leakey

N 1931 Louis S. B. Leakey, the anthro-
I pologist son of British missionaries

Kenyva,; began searching for fossils in
Olduval Gorge in northern Tanzania. He
believed that true human beings began in
Africa far back in antiquity, and had noth-
ing to do with australopithecines.

Olduval Gorge was a likely setting for
the search. A 40-kilometer-long (25-mile),
river-carved canvon, dropping abruptly in
the Serengeti Plain, it offers well-exposed
strata going back nearly two million vears.

Season after season, Louis and his archae-
ologist wife, Mary, explored the 100-meter-
deep gorge. The trip down from their home
in Nairobi was arduous, and they had little
free time and even less money for the work.
The frustrating years turned into decades,
with scant results for their persistent efforts.

One reward was a collection of extremely
primitive stone tools, rudely flaked from
pebbles. Called Oldowan tools in honor of
the gorge, they were the oldest stone imple-
ments known up to that time. (Since then,
stone tools some 2.5 million yvears old have
been found in Ethiopia.)

A major break came in 1959, which, coin-
cidentally, was exactly a century after publi-
cation of Darwin's On the Origin of Species.
One Julymorning, while Louis lay in his tent
ill with a fever, Mary slowly explored one of
the gullies tributary to the main gorge. Con-
stantly she searched for telltale pieces of
bone. The two huge teeth and piece of skull
she spotted on that morning sent her racing
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back to camp shouting, “I've got him! I've
gat him!"

With dental tools and fine brushes the
Leakeys worked over the site, sieving all
material. The more than 400 fragments of
bone they uncovered permitted reconstruc-
tion of an adult skull.

What they had found, Louis believed at
the time, was the maker of the Oldowan
tools. Like other anthropologists before and
since, he coined a new name: Zinjanthropus
betsei. The genus name meant “East Afri-
¢an man, and the species name honored
Charles Boise, who bad given financial sup-
port for the research, But Dear Boy was the
affectionate name the Leakeyvs used for their
new skull.

“Zinj" possessed a brain of 530 milliliters,
about the same as mwhusin:. But in other
respects he was hyper-robust. So massive
were his face and cheek teeth that he became
known as Nutcracker man.

Radiometric dating of Bed I, at the bot-
tom of Olduvai Gorge where the discovery
was made, gives an age of 1.8 million vears.
Thus Zinj was probably a contemporary of
robustus—and in the view of today’s anthro-
pologists was a close relative. He now bears
the name Australopithecus boisei. Like ro-
bustus, boiser is believed to be a dead-end
branch of the hominid line.

Dead end though it may have been, boised
led to substantial support for the Leakeys'
work, in large part from the National Geo-
graphic Society. There followed a flood of
fruitful activity at Olduvai, including at last
the important discovery of the earliest
known member of our own genus, Homo,

Man is a toolusing animal
.. . without tools he is nothing.

— THOMAS CANIYLE

HY THE GENUS HOMO split

l,p‘l,f' away from the more primitive austra-

lopithecine line is an open guestion.

Cne of the more plausible ideas, first sug-

gested by Elisabeth Vrba's studies of fossil

antelopes and more recently developed by

Bol: Brain, is that environmental change

precipitated the evolutionary stimulus, just

as thev believe it did with the appearance of
the first hominids.
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Brain's analvsis of climatic change in Af-
rica shows that sometime after the big
temperature crunch five or six million vears
ago the climate warmed up again. Then an-
other sharp temperature plunge about two
and a half million years ago caused & re-
expansion of the Antarctic ice shects, The
great Northern Hemisphere ice sheets also
built up at this time,

As in the previous cooling, Africa experi-
enced a drving up, a reduction of wooded
areas, and a return of widespread open
grasslands with low shrubs and trees.

Also, as before, great faunal changes
show in Vrba's fossil record in South Africa,
with a peak in extinctions and new species
close to 2.5 million vears agn. For example,
the musk-ox group disappeared, and the
modern waterbuck, kudu, blue gnu, and
orvx suddenly appeared, together with some
20 other antelope species.

And at some point this period saw a wa-
tershed in hominid evolution: The hominid
lineage split, one branch leading to the ro-
busts and the other to modern humans.

ject of much discussion among today's

bialogists. One idea is that evolution is
gradually taking place all the time because
of mutations and changing environmental
influences. Another proposal 1s that long pe-
riods of relative evolutionarv stability are
punctuated by sudden appearances of new
species. This hypothesis is called punctuat-
ed equilibrium. It may well be, many scien-
tists say, that both kinds of evolution are in
operation.

Whether the appearance of the new genus
Home is an example of punctuation is sub-
ject to debate. In any event, the remains of
early Homo, 1.8 million years old, do show
upinthe lowest level of that fossil gold mine,
Olduvai Gorge.

These fossils, found at Olduvai from 1959
on, were fragmentary, but they were suffi-
cient to convince Louis Leakey and his col-
laborators Phillip Tobias and John Napier
that they had something different and that
this was the real founder of the Oldowan
tool industry,

At the suggestion of Raymond Dart, the
new hominid was named Homo habilis,
“handv man.” But as with Zinj, the Leakeys

JESTHG W evolution works is the sub-
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devised their own whimsical names for the
individual fossils, such as Cinderella and
George. Another, whose skull was squashed
flat, was named after the Enghsh model
Twigey, "because she was the only person in
the world as flat as this skull.”

Scientists believe that evolution takes
place in a mosaic fashion—some parts of an
organism change more rapidly than others.
Hakhilis 15 a good example. Its face 1s stll
primitive, but the back teeth are narrower
and the brain shows especially significant
change. At 680 millilitersit is half again larg-
er than in africanus (although still only half
as large as the average brain today),

Mot only is it larger, it 15 also more sophis-
ticated and more in the modern human
pattern. Brain specialists such as Ralph
Holloway of Columbia University see for
the first time in the cast of the Babilis bramn
the bulge of Broca's area. This region 15 es-
sential to speech. Thus, in the experts’ view,
habilis probably had the neurclogical equip-
ment for at least rudimentary speech.

Could kabilis make all the sounds human
beings make today? Jeffrey Laitman, anato-
mist at the Mount Sinai School of Medicine,
is not so sure. He points out that human in-
fants cannot articulate most sounds until af-
ter they are a vear old, when the larynx, or
voice box, drops down in the throat. With
apes the larvnx never drops, and, of course,
thev cannot speak as we do.

Dr. Laitman’s studies show that the de-
gree to which the base of the skull 15 flexed,
ot bent, is indicative of whether the larvnx
can move down. And since the bases of the
early Homo skulls are only slightly flexed,
Dr. Laitman believes that the full range of
sounds was not possible. Indeed, he sug-
gests, full command of articulate speech did
not likely develop until perhaps 300,000 to
400,000 vears ago.

Two million vears ago Ausivalopithecus
robustus and beiser were living an exceed-
ingly primitive life, without articulate
speech, with poor tools and weapons, and
probably without much protein from meat.

Their contemporary, Homo habilis, on
the other hand, experienced a quantum leap
forward. Greatly increased brain power
could have meant not only the beginnings of
speech but also the all-important advantage
of stone tools. With Aabilis and his tools the

MNational Geographic, November 1985



Compare the
eVl a’. ence

AFTER FOSSILS surface,
.-'.4 the w -.Z"'-': of labeling tham
begins. Living species are
defined by their appearance
and behavior; by .|r__-‘1’I|.’i-.1ri
members of a species do not
muate with outsiders. But with
much of the behavior of eqrly
et @ myvstery, clues from
bones alone must serve to
differentiofe species

When archaeologist Mary
L), Leakey found the ~..'.'J|-r.'|nE
seull (OH 5) at upper left in
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fnjanthropus ("East African

mian")}—and species—hboised

(after a benefactorl—was
named. Later if was redesinated
Australopithecus boiset

In 1972 a team led by Dy
Leaney's son Richard found the
gieull (KNM-ER 732) at u pper
right near Lake Turkaona. Was 1t
a new species? Or o variation of
poisel? It [ooked e Ay and
had a brin size close to Zim's
30 milliliters. Most experts now
agree that the skulls exhibil
sexual dimorpfiism-—the male of
the 8 pectes 15 much larger than
the female, @ trait common in
greal apes

A problem arose over two other
shulls from Lake Turkana The
[arper (KNM-ER 1470), at [ower
iE'-"'T. was [abeled Homo habilis
(“handy m m" 4' the smaller
skhull (KNM-ER 1813), lower
right, itx female counterpart,
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rt af the cotlection of thousands excavated by Mary Leakey at Olduval Gorge




ANCIENT TOOL KIT at Olduval might
have included a lava cobble (1) picked
from a streambed to batter open an
antelope humerus (2), exposing the
marrow, Or the cobble might have been
used as a hammerstone to turn another
piece of lava into a chopper (3) by
knocking flakes from one side. A sharp-
edged flake (4) could deflesh a bone,
leaving telltale parallel cut marks (5).




The story tools tell

XTRAORDINARY ASSEMBIAGE of

bones and worked stones came to light at
Clduvai Gorge's 1.8-million-yvear-old Bed I
after Mary Leakey found Zinj there. It was the
first important early man site doted by
potassium-argon and the earliest instance of
stone tools found with a hominid sfull
Meticulous excavation of a 100-square-meter
plot with dental tools and sieves yielded 3,510
fragmented bones, most of them from bovids,
and 2,275 stone artifuocts, largely flakes and
broken flakes (seen in part on pages 602-603
and at left). Called Oldowan, the first tool
industry has since been recognized in deposits
some 2.5 million vears old in Ethiopia.

In recent years specialists have investigated
possible meanings of the Bed [ accumulation.
They have shown that stones would not
fracture or accumulote naturally at this site.
They found that the closest sources of lava and
guartzite were several kilometers from the
ldkeside locale. And while modern apes pick up
artd use rocks as haommers, they do not try to
carry them great distances or to sharpen theém.

Some of the animal borntes bore marks of
carnivore tegth, others the fractures only a
stone would make (left, 2); hvenas usually
griaw long bones from each end. Natural
processes rarely leave parallel cur marks (5).

Here, then, is the first evidence of hominids
who were eating raw meat arnd marrow, But
how did they obtain the animals? Over what
period of time? Was this a base camp with
hunters dragging back parts of thetr kill to
share? Or were people bringing in bones
scavenged from carmivore kills to mine the
marrow'? Were animals dying in neariby
swampy areas and being preved upon? The last
surviving hunter-gotherer groups, such as the
Aunstralian Aboriginals and the Kung San of
southern Africa, are being studied for parallels.

And finally, who were the early meat eaters?
Fragments of Homo habilis were sieved out
near where Zinj was found, raising the
sturtling possibility of the two as neighbors,
Were they competitors? Did one imitate the
other, or did they fill different niches?
Scientists may never find enough evidence to
arswer all these questions, but they krnow that
hominids were now gaining access to d major
food source by creating varied stone tools, a
skill that was 1o be the prerogative of mankind.

scientist can study not just bones but also the
beginnings of culture. Now he can begin to
say someéthing about behavior, about how
our forebears lived.

Accumulations of tools may suggest a
temporary living site or a butchering site. If
the stone of which the tools are made comes
only from a distant place, it says something
about early man's ability to travel and carry
guantities of heavy material. Such hits of
evidence confirm group activity, which in
turn implies complex social organization.

For these reasons =ome scientists believe
that habilis saw the beginnings of ritual and
folklore. Clearly, the period from two mil-
lion to 1.5 million vears ago was a fascinat-
ing and critical one in the history of hominid
development.

Although the original habilts material
wis found at Olduvai, the best of the speci-
menscome from Koobi Fora, on the east sade
of Lake Turkana in northern Kenva, There
Richard Lenkey, son of Louis and Mary
Leakey, has been excavating since 1968, Al
the National Museums of Kenya in Nairobi,
where Leakeyis director, I saw a rich calliec-
tion of thousands of mammalian fossils,
stone tools, and early hominid fossils from
Koobi Fora. One of the prize specimens 1s
the most complete habilis skull ever found,
known simpiy as KINM-ER 1470.

Base camp at Koobi Fora lies on a sandy
point projecting into the crocodile-infested
waters of Lake Turkana. To my sumprise the
camp crew and wvisitors alike swim with
impunity in the lake’s alkaline waters, al-
though at night scores of pairs of crocodilian
eves glow red in the light of a powerful torch,

At Koohi Fora T had the special pleasure
of meeting Kamova Kimeu, Leakey's depu-
ty and perhaps the most successful finder of
hominid fozsils in the history of anthropol-
ogv. With Kimeu I made a foray by Land-
Rover into the Koobi Fora hinterland, while
Leakey and his wife, Meave, flew in, When
we joined forces, Leakey, all smiles, was
unwrapping an object: the skullcap of an
Australopithecus boised.

Earlier, a member of the permanent crew
at Koobi Fora had spotted what appeared
to beé primate remains, Leakey had gone to
check on the find and discovered that it was
not merely primate, but hominid. Close by
the skullcap were additional fragments.
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Seeking answers
to an old riddle

C AVE EXCAVATIONS at
Swarthrons, South Africa (left),
rmay show whether eardy mon wis
the hunter or the hunted. During the
Pletstocene epoch, beginning two
million years ago, an underground

cave complex acted as a catch basin L U PR Saiinis
for dead eredtures whose remains the flesh, and the skull dropped into

waashed or fell in—antelopes, the cave shaft (below), where it was

baboons, saber-toothed cats, eventually covered by debris

teopards, and some [30 Excavators use plumb bobs suspended
Australopithecus robustus from grids to plot the evact location
mdividuais. A partial juvenile of each find. Positive dating by radiometric
cranium fossil found in 1949 had methods has so far proved impossible, since the
wio fioles about six mulimeters in region 15 not volcanic. But faunal chronology
diameter, 33 millimeters apart. has placed early man here ot least 1.5

some theorized they were caused by million years ago.

blows from a pointed weapon. But
simtlor hodes occur i skulls of
baboons killed by leapards, chief
excavator Bob Brain pointed out. He
matched the lower caninegs of d
leopard jaw found in the deposit to
the holes in the juvenile’s shull
(abowve), demonstrating that this
hominid was more prey than predator.
Apparently in dragging its kill ot
of reach of hyvenas, the leopard
penetrated the shull with its canines
High tn a tree, the leopord consumaed

The Search for Our Ancestors



Back at camp Meave immediately set to
work gluing fragments together. When 1
tried matching broken pieces, 1 discovered
that a true fit joins tightly and unmistak-
ably. Within an hour the skullcap had been
enlarged by at least two dozen pieces. The
work of the anthropologist is not only dis-
coverv but also reconstruction

Inalight plane Leakey and I surveyed the
desert badlands surrounding Koobi Fora,

Looking into living quarters 300,000
vears old, Professor Henry de Lumliey
(aahowve, right) has co-directed cave
excawation in Arapo, France, for 20
vears. His belief that a cranium found in
one of the 20 cccupation levels is Homo
erectus (s challenged by colleagues

GlhE

1,300 square kilometers (500 sguare miles)
of ancient lake sediments and volcanic de-
posits traversed by eroded gulbes. From the
air the sparsely vegetated hummocks resem-
bled nothing so0 much as the backs of kneel-
ing elephants

As we flew low, Leakev pointed out
where many a now famous fossil had been
found. Thewr numbers—1470, 1813, 4006,
3733—are as familiar to paleoanthropolo-
gists as if they were names. They representa
gamut of hominid species, including austira-
lopithecines as well as Homo habilis and his
world-traveling descendant, Homo erectus,

He delighted (o wander in
unknown lands. — o

N THE LATE 158503, whitn science
knew of only a half dozen discoveries of
fossil man, a Dutch doctor, Eugene Diu
hois, burned with a desire to find the missing
link. He sought a colonial post in the Dutch
East Indiesand began history's first dehber-
ate, svstematic search for early man

With 30 convict laborers Dubaois excavat-
¢d along the Solo River in Java, In 1891,
nedar the village of Trinil, he uncovered a tat
skulleap, The next yvear a modern-looking
thighbone turned up that clearly was not
from an ape. He called the creature Pithe-
canthropus evecius, "upright ape-man.” Io
the public it would be known as Java man.
Other specimens were discovered later,
especially at nearby Sangiran

In China, in 1929, a voung paleontologist
named 'W. C. Pet found a stmilar skulleap
embedded in deposits in a limestone cave in
a large hill near the village of Zhoukoudian,
near Beijing.

For centuries peasants had mined the hill
for “dragon bones”™—actually the fossil
bones and teeth of extinct animals and homi-
nids. Treasured for miraculous healing
properties, the fossils were ground up and
sold in medicinal preparations.

As one author has put it, we will never
know how many powdered bones of early
man “have passed harmlessly through the
alimentary canals of dyspeptic Chinese.”

For a fewven I was able to buy a packet of
dragon-bone powder in Beljing's largest
apothecary shop. However, regulations
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today forbid sale of fossil material unless
approved by the authorities.

Pei's skull had escaped the searches of the
cave robbers, and it was taken to the labora-
tory of Davidson Black, anatomist at the
nearby Peking Union Medical College.
Black had coined the name Simanthropus
pekinensis, “Chinese man of Peking,”" for
teeth found earlier in the Zhoukoudian
cave, and ke believed the skull belonged to
the same species. The public chose its own
name, Peking man. Other important speci-
mens have been found over the years at
Lhoukoudian and at Lantian and Hexian.

The original Peking man bones, repre-
senting more than 40 individuais, mysteri-
ously disappeared during World War I1. As
the Japanese marched on the Chinese capi-
tal in 1941, the bones were crated for ship-
ping tosafety in the United States. En route
to the seaport thev vanished. Countless
clues have been followed up, but in vain.
Fortunately we have excellent casts and
meticulous descriptions by a German anat-
omist, Franz Weidenreich, who had suc-
ceeded Davidson Black. Casts, however,
can never =substitute for the real thing.

Aswe have seen, biological names have a
way of being changed. Today we include
both Java man and Peking man in the cate-
gory Homo erectus, "upright man." They
are the most famous representatives of the
first hominid group believed to have left the
Afrnican cradle.

No one knows just when erectus began to
mave out of his ancestral homelands. The
oldest (and most complete) example of erec-
tus in the fossil record is dated at about 1.6
milhion years ago. It comes from Narioko-
tome, on Lthe west bank of Lake Turkana.
Kamoya Kimeu added this spectacular find
to his record list in August 1984 on an ¢xpe-
dition headed by Richard Leakey and Alan
Walker of the Johns Hopkins University (see
the article beginning on page 624),

Erechus seems to give way to his succes-
sor, Homo sapiens, at perhaps 300,000 vears
ago. Sometime during the preceding million
years the expansion began, moving along
the tropical and subtropical fringes of the
Old World.

Why did hominids attempt to leave after
existing across much of Africa for perhaps
three million vears?

The Search for Our Ancestors

Milford Wolpoff of the University of
Michigan answers that question succinctly;
“They left when they did because they want-
ed to, because they had to, and especially
because they could.”

Intimately bound up in this explanation is
the significant change in erecluy as com-
pared with his forebears. His face, itis true,
i5 not all that different—still protruding
jaws, no chin, thick browridges, and a long
low skull resembling a partially deflated
football. Teeth are somewhat smaller than
in habilis.

But the brain—that's the difference. Av-
erage size is now close to 1,000 milliliters
(about two pints), as compared with the
1,350 average for modern humans. With a
larger brain evectus may have had more ad-
vanced speech. According to evidence of
charcoal at Zhoukoudian and elsewhere, he
now learns to control fire and cook food.
And he makes far better stone tools and
weapons, great quantities of large, double-
edged, teardrop-shaped “hand axes” (at
least we call them that, although no one
knows just how they were used),

The early ape-men probably did not ven-
ture far aheld. But evectus, with his en-
larged, more complicated brain, inevitably
developed intellectual curiosity, Like hu-
mans today, he must have wanted to see
what was on the other side of the mountain.

Beyond that, he mav have had to leave
Africa because of population pressure.
Erectus had substantially improved capa-
bility of exploiting the environment: better
hunting and foraging skills, greater ability
to move into more marginal ecological
niches. On the one hand all this strongly en-
couraged population increase. On the other
hand it meant that when growing popula-
tion threatened to exhaust the resources in
one area, part of the population could move
on to unexplored areas, just as did the Amer-
ICan pioneers.

Evidence of evectus 1s found in East,
South, and North Africa, but most speci-
mens come from Asia, possibly including a
recently discovered skull from the Narmada
Valley in India. The Asian specimens, espe-
¢lally, have thick skulls, the thickest of all
hominids. Mysteriously, most of these show
multiple healed fractures, as many as seven
or eight to a skull. Did erecins engage in
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wholesale skull bashing in wartare or ritual
activity? Or are the wounds evidence that
eveciis, with s much improved weapons,
was now hunting dangerous big gamer

Another mystery concerns a partial evec-
tus skeleton from Koobi Fora known as
ENM-ER 1808, Each long bone in this skel-
ston appear: diseased; it has a thick extra
laver of spongy bane

Alan Walker, an anatomist on the expedi-
tion that found the skeleton, consulted a
number of other anatomists and patholo-
gists about the possible cause of this disease.
Their investigations ran into a number of
blind alleys until someone recalled the case
of the explorer Sir Douglas Mawson.

In 1912 Mawson and two companions,
using dog sledges, undertook a long trek
across unexplored Antarctic ice. Food and
ather critical supplies were lost down a cre
vasse, along with one of the men. Mawson
and his companion were forced to begin eat-
ing their dogs. They both weakened steadi-
Iv: only Mawson survived. It is behieved that
they suffered from vitamin-A polsoning be-
cause of eating the hvers of the dogs.

Carnivores that eat hivers of other car-
nivores accumulate vitamin A in their own
livers to levels that are poisonous to hu-
man beings. The excess vitamin can cause
bone disease and the growth of a protective
layer. Could thisexplain the mystery of skel

eton 18087

Like a 3-D jigsaw puzzle with
no picture on the box and falf the
PIECES TRISSIIL. — ALAN WalLKER

E ENOW THAT Homo erecius
reached Tndia, China, and Southeast
Aszia. It seems reasonable to believe
that he also went into Europe during warm
periods when the Pleistocene glaciers were
atl an ebb. His characténstic tools, Known as
Acheulean, are common enough there
Yet, strangely, no unequivocal skeletal
remains of erecins have been found in Eu-
rope. A handful of specimens, such as the
Arago remains excavated by Henry and
Marie-Antoinette de Lumley in the Pyrenees
focthills of France, the huge Heidelberg jaw
from Germany, and the back of a skull from

Vértesszollos, Hungary, are sometimes
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Experimenting on an elephant that
died of natural causes, archaeologists
Dr. Nicholas Toth and Dr. Kathy Schick
try [ duplicate the skills of early hunters
working with stone tools. Their simple
unmodified flint floke easily slices rwo-
centimeter-thick hide (right). With hand
axes, collpagues sever the animal’s large
muscles (above). I'wo men were able to
butcher 100 pounds of meat each in an
howr. By then the tools were so dull that
they had to be sharpened by knocking off
rmare flakes to obtain a jogged edge.
Later the researchers examinegd the [ools
under a microscope o correlate their
wear patterns with thase on ancient tools
to deduce the lntter's use.

Such experiments aid in interpreting
finds at an excavation in Ambrona,
Spain, where D, F, Clark Howell has
found elephant bones and tushks (upper
left) with an array of stone tools, such as
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this hand ax (opposite). Although no
fAominid bones have been found, the
evidence tndicates that large numbers of
anumals were batng butchered here more
thetrr 400,000 years ago




Deliberate burial enters the record with
the Neandertals, A stocky vourty man lay
for perhaps 50,000 '.'-e'.'rr.'e i pit grove
fabove) at Kebara Cave on Israel’s
Mount Carmel before an Israeli-French
team excavated in 1983, After death the
flesh decayed, and the cranium waes
removed before the bones were coverad
with dirt. Ash and charcoal layers
stggest the cave was lived n

From the world’s oldest known cemetery
at La Ferrassie, France, Neanderial
teeth (helow) show pum disease, as well
s Wedr sugpesting their use as a vise

called erectus. A number of authorities,
however, regard them as early, or archaic,
forms of Homo saprens
Thi ' [ palesanthropology as
a tricky jigsaw [-u'.?;ffu* i5 particularly apt
during this transition between erecius and
.';-'Jf'-'[r.ll'.- The fossil materials are scarce and
fragmentary. Moreover, the datings are un-
certain and often controversial
In Europe the oldest unquestionable site
of hominid eccupation 1s Soleilhac, in the
Massif Central of France, said to be more
than 800,000 vears old. It offers faunal re-
mains and tools, but no hominid bones
Similarly, Ambrona and Torralba on the
Spanish plain, 150 kilometers (95 miles
northeast of Madrid, served as lJuL-.ile.'r'.n,:
sites perhaps close to half & million years
ago. Owver a large area thousands of stone
tools, traces of fire, well-preserved elgphant
bones and tusks, and many remains of other
animal species have been unearthed by an-
thropologists Clark Howell and the Univer-
sity of Chicago's Leslie Freeman, but again
not a singie hominid bone or tooth
Virtually all the early sapiens remains are
believed to be less than half a million vears
old. Important European specimens include
the unusually complete Petralona skull,
found in 1960 after shepherds fell into a hid
den cavern near Thessaloniki, Greece; the
distorted Steinheimn cramium found n Crer-
many in 1933; and the Swanscombe skull
fragments, Bntain's oldest known human
rermains T|m|.1 ht to date from 200 000 to
100, 000 yiears ago
Non-European samples include the Bro-
ken Hill, or Kabwe, skull, found in 1921 in
Northern Rhodesia (now Zambia), one of
the earliest examples of severe dental decay;
the Saldanha skull, found in 1953 near the
tip of South Africa; and China's Dali crani-
um, found m Shanx Province in 1978
COver a million wvears Home ereciis
changed gradually. But as archaic Homo sa-
I|"1.- ns came on the scene. hominids were -11.||
hig-browed, flat-skulled, generally ¢
.-"I[I-IZ'.::-.-:llll ¢, Teeth were a little :-I'In.-.l'l. r
By 200,000 vears ago, there is strong i
cation that brain volume was expanding
ever more rapidly. With the appearance of
the .""-Zu_'u-.|'.1lu'rr.':] vartety of Homo sapreny, by
about 125,000 vears ago, brain size and or

sanization were basically modern

Wil Generaphiie, Iyvovember |92






What mysteries do lie beyond

thy dust . . . — ey oGy

F ALL the carly hominids, none have

been so maligned and misunderstood

asthe Neandertals, thecavemenof the

cartoonists. Unfairly, the verv name Nean-

dertal has cannoted brutish behavior and
primitive backwardness,

A Neandertal skeleton was the first fossil
hominid discovery to be publicized. He was
the first clue to human ancestry, though he
was not then recognized as such.

In 1856, near Disseldorf in the Neander
Vallev (Tal, or Thal in 19th-century Ger-
man), hmestone miners gquarrying into a
cave found an unusual human skeleton. A
beetle-browed, low-sloping skullcap, part
of a pelvis, and some remarkably thick and
slightly curved imb bones fell intothe hands
of the local science teacher,

Mo une at the time had any idea of the vast
age of the earth, or of the long history of
hominid evolution. Virtually evervone as-
sumed that mankind had always had the
same form as modern humans. No one was
prepared for “a primitive skeleton in the hu-
man closet.”

So it is not surprising that the science
teacher did not view the Neander Valley
hones in genealogical terms. Rather, he con-
cluded that the remains were those of a refu-
gee from Noah's flood. Others decided that
the creature was “some poor idiotic hermit,”
asufferer from rickets, or a deserter from the
Cossack army that had camped nearby dur-
ing the Napoleonic Wars.

This false picture was compounded by the
unfortunate case of a nearly complete Nean-
dertal skeleton found in 1908 near la
Chapelle-aux-Saints, in the Correze region
of southwestern France. Marcellin Boule,
an authority on fossils, undertook to recon-
struct the skeleton. He created theimage of a
hulking, dim-witted brute, who shuffled
with the bent-knee gail of an ape.

Today, with specimens from more than a
hundred sites, we know that Boule was
wrong. 1he Neandertals were not so differ-
ent from us, although decidedly more ro-
bust. Thick, heavy bones with markings of
powerful muscles reveal a people capable of
enormous exertion and endurance.

bl4

Body proportions, with rather short low-
er limbs, were like those of today's Lapps,
Eskimos., and other cold-adapted people.
Europe's Neandertals were the first humans
to move inta truly cold climates, enduring
miserable winters and short summers as
thev pushed north into tundra country in the
wake of the retreating glaciers,

Noticeahly large heads and faces retained
heavy browridges that tended to curve over
the eve sockets. Receding cheekbones, weak
chins, large noses, and protruding jaws
were characteristic, especially of the “clas-
sic"” Neandertals of Europe.

But if the Neandertal's face was still
somewhat primitive, his brain was not. De-
spite a sloping forehead, the average brain
was even larger than our own and just as
well developed.

It was precisely this brain thatenabled the
Neandertals to adapt to extreme climates.
We find their remains chiefly in caves and
rock-shelters where they took refuge. We
find also large quantities of specialized stone
tools and weapons, of a style known as
Mousterian. The tools are finer and more
carefully shaped than those of evectus.

Large numbers of the tools are thought to
be scrapers used in dressing hides for cloth-
ing. And, curously, the Neandertals—like
living Eskimos—show a high degree of
rounding tooth wear, suggesting that they
regularly held hides with their front teeth as
they worked on them.

gence of the Neandertals is seen in

their burial practices. They were, 1n
fact, the first people known to bury their
dead, which helps account for the fact that
we have found relatively large quantities of
Neandertal remains.

They may have believed in spints and
perhaps in an afterlife, although this idea
Is by no means commonly accepted. In a
number of the more famous burials, stone
tools and other objects were associgted with
the bodies in a manner that might suggest
special concern for the departed one, not
unlike the placing of treasures in ancient
Egyptian tombs: goat horns circling a child’s
skull at Teshik-Tash, in Soviet Uzbekistan;
huge cave-bear skulls with a burial at Re-
gourdou, in France; a circle of stones

FU RTHER EVIDENCE of the intelli-
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around a skull at Monte Circep, in Italy

some Neandertal remains appear to have
been decorated with red ocher. David
Frayer, University of Kansas anthropolo-
gist, suggests that this practice may have
been intended to bring back the blush of life
to the body

Another conclusion we can draw from re-
mains of the Neandertals is that their social
bonds were strong. Consider the case of the
Old Man of La Chapelle-aux-Saints. He had
a broken rib, severe hip arthritis, and dis-
eased vertebrae; because of gum disease he
had lost nearly all has teeth. He couldn't
hunt, and he couldn™ chew well, yvét he sur-
vived tothe age of perhaps 40, Clearly his fel
lows were caring for him, or he would have
died long before. This case and a number of
others like it bespeak altruism and a social
conscience that one would hardly have ex-
pected from the Neandertal “brutes,”

As one anthropologist puts it, “In the
light of 20th-century human behavior we

should be careful of whom we call brutizsh. ™

YOTERY surrounds the Neander-
tals. Thev are somewhat difficult to
place in time since the earlier part of
their existence is too young for potassium-
argondating, even if suitable volcanic mate-
rigls were available, and too old for the
carbon-14 method. Moreover, manyvof their
remains were discovered decades ago, be-
{fore today's rigorous excavation technigues,
and much important evidence was lost

Nevertheless, Neandertals seem to ap
pearonthe scene in Europe perhaps 125,000
vears ago. 1hey disappear—some say quite
abruptly—at some timée between 30,000 and
40,000 yvears ago

Cine unusually late Neandertal 15 a skele-
ton excavated 1 1979 at 5t.-Césaire, in
soputhwestern France, and studied by
French anthropologist Bermard Vander-
meersch. 1t 1s only about 32,000 years old
Uddly, while the remains are Neandertal,

L EHETTEERLEE

After a successful hunt members of a Neandertal living group prepare thetr kill
at thetr summer camp in southern France, Some shin the ibex with stone tools.
which must be constantly renewed and reploced, while flint spearpoints are
prepared, background. Archaeological evidence indicates Neandertols skillfilly
urtlized the abundant natural resources of Europe in both warm and cold perfods

The Search for Our Ancestors

15



Specialized artifacts
bBECcame INCreas LNELyY
complex over timi
Neandertals produced the
forms classified as
Mousterion. Thae guartzile
spearpoint likely broughl
down gazelles 40 000 years
apo tn North Africa 1he
side soraper represents a
tool i use for half o
million years. Excavators
pottired plaster tn an
unusual depression (o
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the stone tools associated with them are not
Mousterian, but those of Upper Palealithic
man, anatomically modern Homo sapiens,
1.'.-'||I_I i |E':-.JI| AC e fIJl" ..".I‘L';.'url."l.'J '..Ll*

Dhuring the relatively short span of about
100,000 vears, the Neandert: | spread all
across FEurope, the Middle East, and west-
ertiand central Asia. They were contempd-
raries ol forms of archaic Homo
capiens found as far away as China and
South Afrnca.

The eastern Neanderinl types,
those from the caves of Tabun and Amud in
Israel, not only look somewhat differen
from the classic European Neandertals, but
they also may have evolved more rapidiy

nany event, as ChrisStringer of the Brit-
sh Museum (MNatural History) has main-
tained, the last of the hominid groups seems
f vears earlier in

The Israeh
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to appear some thousands

the Middle East than in E

ARl

t1 ki

ATENLAN S FEaNPOINT
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caves of Qafzeh and Skhu
remarns of people using Mousterian tools,
glthough they are unmistakably modern
ast group 15 often referred to as ana-
tomically modern humans
differences from us are too sheht to be ol
much significance. Where they cams# from
and how ||'|1':'.- are related to the Neandertals
15 a matter of much debale

Did thev derive from the Neandertals, i
back to grectus? Or did
thev evolve from archaic forms by punctua-
tion in the Middle [i,t_-.l '.l[I'.:.- repls
MNEAT r|II-I"|I.-|.. O did they ongmate in Africa
50,000 to 100,000 _"-l-;-. 5 agoe, move slowly
into southwest Asia, amd end uj
30,000 years ago! Fragments of anatomicil
found in caves al Klasies
River Mouth on South Africa's Indian
Uvcean coast nnd dated at more than 50,000

VEars ago seem to bear ou

[!-I"..ll.i'.lu'l‘!!'l

whose phyvsical

a lineage running

v in Europe

ly modern humans

thas thesis

National Geographic, November 1955
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Finally, did the Neandertals lose out in  absorbed enormous amounts of water and
mpetition with arriving populations who  lowered sea levels
displaced or absorbed them? All we know is
Lhat they disappeared, and that by 30,000
VEArs ago A robust version of modern hu- Whiat a I.'IF'IE:‘{'.'}":' F!fh';i'.r.'f}}'.ﬁ' 1§ @ man!
mans had replaced them evervwhere kit
In Australia Alan G, Thorne of the Aus
tralian Natonal University has found ana- ARD by the Hotel Cro-Magnon in
tomically modern remains more than 30,000 Les Evzies, inthe Dordogne region of
YEALS | Id, |||_|-a.'-.i]_|;_:-,' much alder J:-'::'-. then fro0 southwestern France, a "I wrse chest
ples from both China and Indonesia had nut tree overhanes a shallow rock- |||J eF _-"1
found ways to travel considerable distances sign informs the visitor that here, 1n 1868,
by water. ratlway workers uncovered the first pener-
Thorne believes that these same peoples ally recognized example of a ]-._':'::-.JI. of an:
could have reached the New World by sea tomically modern Homo sapiens. With the
['he ll.l.".‘-.'l.'I'.Hl'ln:Ll view, however, is that bodies were the fossil bones of reindeer,
early man reached Siberia perhaps 30,00 mammoth, and "'-| 20T
years ago and crossed much later over the In the Musée de I'Homme in Paris, more
Beringia land bridge into North America than a century J;-_[:=r. [ examined the skull
such a land bridge would have beenexposed  of the LI'I. Man of Cro-Magnon, one aof

durmg periods when Lhe great ice sheets had  five skeletons buried at that spet. A high

.Ir.lll." .I'Il.|:'|.l Forl tor 'Il.;'.'ll' '!I HCEN LTy 3 I .,.




forehead, a chin, and greatly reduced
browridges gave the look of totally modern
man. He would have passed unnoticed on
American city streets, I thought, except for
one anomaly: An area of the skull as ng as
a silver dollar and part of the face were
badly eaten away. It has been theorized that
the Old Man suffered from actinomycosis, a
devastating disease apparently caused by a
mysterious species of bacteria.

Cro-Magnon man has given his name o
the successors of the Neandertals in France,
where a century of intensive excavations,
especially in the Dordogne, has disclosed
much evidence of their life and times. In
fact, we know maore about their culture than
about the people themselves. Their short
period, Ewrope’s Upper Paleolithic, from
about 35,000 to 10,000 years ago, saw an el-
flarescence of technology and art that far
surpasses anvthing belore.

Upper Paleolithic Europeans were highly
skilled nomadic hunters, following the rein-
deer, their favorite gquarry, in its seasonal
migrations. They used the atlatl, or spear-
thrower, which greatly enhanced their
prowess, and perhaps the bow and arrow.

Like their predecessors, they sought ref-
uge in caves and rock-shelters. But with
population growing rapidly they formed
larger groups—perhaps 50 to 75 persons—
that occupied ever larger living sites. They
cooked in stone-lined pits.

Upper Paleolithic tools and weapons are
things of beauty, finely dressed blades and
paints. A wide variety of other forms served
special purposes, such as engraving bone
and ivory for ornamentiation, or drilling eyves
in bone needles, or carving bone fishhooks.
These tools evolved into a variety of styles
bearing such names as Perigordian, Auri-
gnacian, and Magdalenian.

In the caves of France and Spain—at
Lascaux, Cougnac, Altamira—1I have seen
evidence of the extraordinary artistic vision
of Upper Paleolithic man. Hundreds of fig-
ures of animals—deer, bison, horse, mam-
moth-—some engraved in the rock, others
painted with the black of manganese oxide
or the reds and vellows of iron axides, move
in splendid profusion across the roofs and
wills. Hunting and magic appear to mter-
twine n these exquisite animal forms,
for many are pierced by arrows or spears.

G1§

The artistic impulse was expressed in
wall art, sculpture, and decorated tools
at the close of the Ice Age in many parts
of the world. But Europe witnessed the
finest flowering yet found. What the
images say about their creators remains
open to nierpretation,

Consider the fragments of a 13,500-
year-old sandstone tablet (right) from
Enléne cave in the French Pyrenees,
excavated by Robert Bégouen and fean
Clottes. Crude lines on ane of the first
frogments found (abowe) were interpreted
as a single obase humon figure by the late
Abbé Henri Breuil, pioneering cave-art
researcher. A plece found in 1981 showed
the one figure was two, possibly a male
(red) and a female (blue}, with the
[ower bodies overlapped, leading to the
suggestion that they portrayed copulation.
Another piece revealed a third figure
(green). With even more fragments,

a magnificent bison also took shape.

Are the crude human figures related to the
amimal? Were thev added by a different
hand, and why? Cave art was aften
overpainted, renewed, or associated with
stgns and symbols, Was the tablet broken
on purpose, perhaps ritually? Do its burn
marks maan it was used in a hearth?

“It's like o Rorschach inkblot test,”
says Alexander Marshack of Hoarvard's
Peabody Muséum. "Anyone can (nlerpret
the composition as he wishes.”
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MASTERPIECES OF REALISM, e
sculptures of stone, bone, ivory, and

clay record the Ice Age animals so

familiar to Cro-Magnon peoples,

whaose artistic expertise peaked in portrayed the carnivores in perspective,
France and Spain between 16,000 a remarkable feat, and in such detail
and 9,000 years ago. With a flint that whiskers and hair in the ear
burin, an artist scribed a pride of are visible. Triangles have been

lions (below) on an animal rib. He interpreted as rain clouds or weaponas.

BESON AND BEAN Becwh TWICE ACTUAL FITE; STHENDS FLAGHTLY LARGTA TRAN ACTUAL S(2E



CLOSE OBSERVATION and an artist’s
eye permitted the carvers to design a
bison licking an insect bite (left) and
a rearing horse (below) that decorated
reindeer-antier spearthrowers. Such
weapons extended the reach of Ice
Age hunters who preyed on the vast
herds of bison and horses migrating

SPECIAL ANIMALS, carnivores were
less common in life and art than the
horse and bison. The bear (above)
may have been a ritual species,
killed in the spring as it awoke from

hibernation, or in the fall for its fat.

spawning salmon and water birds

migrating from Africa. Such fine
animal art would not be seen again
until the agricultural civilizations
of the Middle East.
Cro-Magnon peoples may hawve
also excelled at such crajfts as wood-
and featherwork, but most perishables
have long since disappeared, reflecting
the bias in the archaeoclogical record.

FROTOERAPRED AT MUSEE NATISWAL iYL, L3 EvivEs,
FRANCE (BELOWY: ALL OTHIRS AT WMUSTL UOF ANTHUTTES
MATIOWALEY, BAINT-BERWAIN-ES-LATE, FNARCE







In El Juvocave, in the foothills sauthwest
of Santander, Spain, excavators from the
[nstitute for |'r4.-h|.=l|.-:'i| Investigations, led

i [.u'*- Freeman and [
quin Gonzalez Ea h ray, have [ound a 3

i I:'IJ[I!.':::[I.'I

||'. .-.J'|||"l-!|--||.

[ 1111 !-' slone bead that

 be half man, half lion or leopard. This ar-
tistic expression and the structure contain
Ing it suggest to the excavators that the cave
held a sancluary, where relimious rituals
dedicated to supernatural beings were per

tormed 14,000 vears ago

Why should we grope among the
dry bones of the past?
RALI"H WALDO EMERSON
UK STORY comes to a close at the end

of the Palealithic, about 10,000 vears

aern, We have traced the rise of

VO WEEFTAG BE JDAOUHN SOt ] ETUERAREE, [N

“1hey Hved well.™ remarked Dr. Leslie
peoples at El Juyo cave in Spain. He and colle
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Among the finds were mi

orought froe rrcles
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humankind from “the first faint whispers of
humanity” I, just be
fore the development of agriculture and the
0l animails.

It 15 & |:|'.:1'.'='4:lul.=.-. detective story, filled
with adventure, heartbreak, intensely hard
work, and luck. There are many blank spots
vil, many

to the eve of civilizatio

domesticatio

disputed points and controver-
But the general outlines are shaping up;
scientists are unraveling the mysteries skein
by skein
Lrradually we are satisfvine the universal
desire to understand our origins. our roots
slowly we are coming to anderstand our
place in nature, reason enoug an an-
swer Lo bmerson's poetic plaint
Une final 1"I!||Il|'-l.=}ll'lll_._"_.: |-:|]|_'_-|_ir_:]'_

| TOI

15 not 30
What makes a hiuman a hu-
Perhaps, as Alan Mann sugeests, it's
the very ability to ask that question—somae

Lhing no cther animal can do [:I‘

easy 1O Enswier

manr?

EpTsEN, % TRCTORA CRENERAE OR, FEEEEHT EEFRAL DS ol cuimnn

Lz, Freeman I"iI'I'H.'I'1‘I'.‘. -_'l."u.["f,:' o f '!.--Fil-.'ll.;n'_lil"'.'-'_lr:'
agues dine on grilled oysters, salmon,

EETIE and d [ermen [|_|'J .||l'||=I I '|I|'I.'1||."I

bream 1,00

around. The

ll-l-.|‘|! FeMmoons, not

or 14,000 years, inciuded (left, with

1] I | [ L]
Ll Ir.lr:-.l'l-I'_ 1

and raspberry

FLETTILFY

(i



A FOSSIL SKELETON 1,600,000 YEARS OLD

Homo ec fus

Scattered by the tides of time, the most complete early Homo skeleton yvet found
WACLE --II.E.-'- vared [ost vegr o the west shore ,_-_._r' |!"-:|.'.||_'|'|;!I.':- Lake Turkina. A T Errleret

if the shull (opposite), unearthed by Kamoeya Kimew, who recopnized the species

by the bone's curve and thickness. led to a three-week search for the rest of the
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rom Lthe MNatonal Museums of Kenva in Nairoly
In 1971, for exan e, e ool Fora, deput
team leader Kamova Kimeo recovered Hom
skulland bone fragments 1.5 million years
ld. Among these wias the partial skeleton of an
wlult female. In life she had been laree, bat he
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In _[:.l._'-.' 1984 Kamova paleontologist
John Harris of the Loz Angeles County
MNatural History Museum, and University of
Utah geologist Frank Brown pitched tents
peside the sandy, sun-dried bed of the Nar-
cotome River, west of the lake. Scarcelv a
month later Kamova radioed us in Nairobi

that the field team was ready to move south

Rocky outcrops north of the river were rich
in fossils but held nothing exceptional. We
tald Kam iva Lo Lake a dav of rest while we
flew in. Then we'd strike camp.

lhat day some expedition members

washed clothes or wrote letters, Kamovya's
rrepressible energy compelied him to take a
walk. Crossing the sand river, he paused oc

casionally to pry among black lava pebhles
strewn across a hillock. Kamova's diligence

1simpressive, but it is unlikely that he would

havi =i Gt the UNPrepos

sessing mound if not for his
cay of enforced leisure. Nor

would he have spotled, in

A |'|."-.1."-|!|l'|l
_ projecl
sight of the camp Kilchen, a supported

piece of skull Recognizably in part
human, it was from the fron bV VoLl
tal section of a cranium, but Saciety
no bigeger than a matchbook

A skull frapment 30 small

tells vion VEr, Hitle, Ovver the

yOedlS Wi ||..'.Ii .'-1.'.lf'|||l|l:"."| w1 |||_|||r_|r_--_- b1 ||
Inssils thal, after tedious excavation. led nn
lurther. But as always, Kamova ke

find toshow L]

A few days later great clouds of dust drift
el over the hill gs we sieved (ts pebbly soil

with  mosquitd screens. By dusk elatec

Partners for two decades, through

dorerm of dies. Richord Loctkay and viices spread the word: “f umepata krchwal

colleague Komoya Kimeu fabove) search wWe've found the skulll

under a thom tree and find focial bores Even by lantern light we could see that we
shattered by the roots. In this bleak b now had additional scraps of a Homo o

spoclacilor setling the tedam steved aver) fuy skull-—and that they would fit hack to-
trich of dirt, leaving cones of debris (left) pether. A few more days of sieving and a

Jl-ilL'_l' wikshed th CONCEMITare T reconteEn

blackened skull began to take '-]'l-li i, palns
- A : takingly plued like broken crockerv. Yet
cranium, found in 70 pieces, fit topethes e Ty - R et . -
R~ Su—— large sections were still missing, including
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for Kenva Noationa! Museums, West the usual fate of fossil skulls here. We'd give

lled of o Lhis specimen one more day of investigation.
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his bones were scattered and trampled in Impatience never pays. During what we
a-swiamp before sediment covered therm thought would be our last excavation, deli
Linder him was volegrie tiiff dafing from cale chigeine with a dental glll-_J-'. al the toot of
1.65 miillion years ago, the period when a thomn tree suddenly rewarded us. Stones
Homo erectus enters the fossil record and soil loosened and fell awav. revealing

Homo Erectus Unearihed it




Surveving the harvest of bones
gxpedition leaders Alan Walke:
(laft, at left) and Leakey study the
maxille, noting that a permanent
cariine was just erupting (bottom),
this fact along with on unerupted
wisdom tooth helped place the
errclividual 5 age at about 12 years
he maxillo fit perfecthy with the
lower finw on the toble, one of the
few gets of jows found together, The
screniists determined the boy's sex
by his [arge size, 1.6 meters (five
feet four inches), the shape of the
pelvis, and the large contnes. A
trace of gum disease was N onLy
apparent defect

-’JL‘

Cleaned of therr calcite crust, !
fosstls (above) were stored of the
National Museums of Kenya in
Natroba and reproduced as casts for
further examination (right). Brown
color represents the fossils found,
grary whil was credated by mrror
imurging, green the missing pleces,
and yellow the parts added for
clarity, Further excavations at the
sife this panst August turmead up
mare teeth, along with toe and
lower-armt bones, Unly exlensive
study will revenl all the information

contiined in this unigue fosstl boy
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Lthe missing facial bones. Though shattered
like the rest of the skull, beside them lav both
halves of a tooth-studded upper jaw

Analyzis of the teeth and of pelvic, arm,
and leg bones recovered later showed that
this fossil skull was that of a boy, no more
than 12 vears old at death.

During the next three weeks we had the
exquisite pleasure of unearthing almost an
entire Homo ereclus skeleton, the first re-
covered of such antiquity—I1 .6 million vears
old—and the earliest set of one individual's
bones found in situ. Limb, rib, and collar-
bones appeared, along with vertebrae and
the lower jaw, ane of the very few ever to bhe
matched to its skull. To find 2 more com-
plete skeleton, we must jump forwarnd in
tme to 100,000 vears ago, when Neandertal
man began to bury his dead

This spectacular find dramatically con-
firms the antiquity of the human form. Inits
parts and proportion only the skull of the
Lake Turkana bov would look odd to some-
one untrained in anatomy. The rest of his
skeleton, essentially human, differs only
subtly from that of a modern bov,

And too, because it is a vouth's skeleton
and so compleéte, it offers us a unique
glimpse of growth and development in early
numans. At five feel four tnches tall, the boy
from Turkana was surprisingly large com-
pared with modern boys his age; he could
well have grown to six feel. Suitably clothed
and with a ciap to obscure his low forehead
and beetle brow, he would probably go un-
noticed in a crowd today

T'his hind combines with previous discov-
eries of Homo erecins o contradict a long
held 1dea that humans have grown larger
over the millenma. Ourancestors on the Af-
rican savanna may have been much taller
than we ever imagined. Indeed, we may
have reached our present general size more
than a million and a half vears ago, with
some populations in poorer environments
becoming smaller fairly recently

Only luck, the presence of a supply of un-
derground water, and the scanty shade of a
few parched thorn trees first dréw us to the
Narickotome Raver and the skeleton of the
boy from Lake Turkana. During the 1985
excavation, we began to uncover the last of
the missing bones, adding another page to
his mography—and to mankind's (]
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Paoised for a fall, ice at the Lowell Glacier’s toe Hf‘- DOUGLAS LEE

mendces kayvarers on the Alsek River, Uinsurpassad

imong Canada’s national parks for wildness and ].JI.lLI'l.'._!'Er:.:lr"h* By
beauty on g stunning scale, Kluane (5 a realm of big ice ; :

bigger mountains, large challenges, and great rewards, GEORGE F. MOBLEY

N -'".II I.III
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N THE WARDENS' equipment shed
at Kluane National Park Reserve, ina
room packed with readv-to-use gear
for survival and rescue on mountains,
rivers, lakes, and glaciers, isaremind-
er of the natural laws that govern this

vast chunk of subarctic Canada. Two pairs
of moose antlers, as broad inspanasaman's
outstretched arms, are locked in what
proved a death embrace to the mighty bulls
they once adorned. Tines broken as the
moose wrenched and strained against one
another’s mountainous strength testify to
the animals’ long and fruitless struggle to
pull apart as death came closer. It may have

KLUANE Giseeve ™™
RESERVE
IGANTIC ICE FIELDS of the Wrangell
ard St. Elias runges have been fod over
7 millennia by snows from moisture-laden
Pacific winds. Canada’s 8,500-square-mile
Kluane and the United States’ Wrangell-St.
Elins National Park and Preserie encompass
most of these ranges and are recognized by
UNESCOY as a joint World Heritage Site. In
the 2,800 sguare miles of Kluane outside the
ice fields, a wild menagerie thrives (n a rich
assortment of hubitats created by varied
elevations and climatic zones. Most
buckcountry users hike in to these lakes,
forests, river valleyvs, and alpine meadows.
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come, finally, in the form of thirstor hunger,
exhaustion, cold, or fangs. Their skeletons
lay facing togetheér when & warden discov-
¢réd them.

These dangers—from chmate, landform,
and live inhabitants—are realities that ev-
ery human visiter to Kluane must be pre-
pared to meet. As [ studied the antlersina
room [ull of tents, sleeping bags, radios, ice
axes, and the many other objects with which
human beings improve their odds in an
unforgiving wilderness, the inextricably
meshed antlers spoke a message to me: Here
the strong, too, can perish,

Kluane (Kloo-AHN-ee: the name given by

Seward G
AR . Yoy
g By L4 "H r,n' ® .
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the native Southern Tutchone to a long, chill
lake on the park’s border) encompasses some
of the continent’s least touched and last ex-
plored lands, filling the Yukon Territory's
southwest corner between British Columbia
and Alaska. Tt is among the youngest, larg.-
est, and wildest of siblings in Canada's 100-
vear-old family of national parks,
Estabhshed in 1972, Kluane has not yet
graduated from park reserve status to be-
come a full-fledged national park, pending
settlernent of native land claims. An equal
protection ievel applies, however, and Klu-
ane’s §,300 square miles embrace a wilder
ness pristing, remote, and guarded as much

ARTTm B
wmmEnee ¥

by it own tormidable charactér as by man.

Here the 5t. Elias Mountains, the North
American Continent’s highest range (sur-
passed onlv by the single massif of Alaska’s
Mount McKinley), reach nearly 20,000 feet
Jjust miles from the Pacific Ocean, foment-
ing some af the worlds harshest and least
predictable weather, Between the snow-
crowmned heads of the S5t. Elias Hes a glacial
sea, the largest subpolar jce-field system
outside rreenland,

We live in an interglacial age, and on the
half=mile-thick ice of Kluane itis not hard to
pelieve that here the lee Age retreated and
here bides its time. Cold and altitude lock




Traveling with teddy, Lindsoy Bloom
and her father (below) enter bear
country, Kluane holds 150 miles of trats
and old mining roads that lead summel
hikers and winter cross-country skiors
from the Alaska Highoway—the reglon’s
1 the
front ranges (right). Except for frails

anly major road—into and beyoru

no hackcourry development exvists
Hture comfort for park tnterpreter

ot Vian Hees means dry socrs at

L
camp (bottom) on a canoeing holiQoy

two-thirds of the park in a barren, nearly

ess regime of wind and snow, ice and
rock. Yet in the remmmng 2,800 square
miles of more hospitable terrain, great
hradedd river vallevs, hiraoding SEITLLCE {n)
ests, mountain-walled lakes, and high al-
pine meadows carpeted with tundra support
aroll call of northern wildlife unsurpassed 1n
diversity and grandeur

Dall sheep and mountain goats dot the
high rock faces like patches of unmelted

sniow, Eagles, falcons, and hawks patrol the

skies like royalty among the 106 species of
birds that nest in the park. Trout, graviing,
and kokanee, a landlocked form of salm-
on, swim in glacier-fed lakes gnd stréeams

Perhaps a hundred black bears live in the

Gl Ve tiomal Greographic, November [Y8



lorests, giving way in éncounters to the more
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knoll commanding the vista was a wolf pack

seven strong, assembled to hunt moose but

now more nterested In two humans
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their hunting ground

“biver get the feeling you interrupted

ced me. "They don't
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Like most Yukoners, Doug is {fom else
where, 1o his case Vancouver |sland, drawn
v the beauty romance, and challeng:
“north of 60," the magic line of latitude that

denoles the hirh north. Eight vears aen
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the phenomenon. Several glaciers wind from the interior ice fields of the St. Elias

into lower valleys af the mountains’ edpes. Most of Kluane's large glaciers periodically

SUTEe, QOWancing SUGdomnty o8- 1ce pusnes OUutl OfF reservolr areas m ithin them.

Kilnane: Canada s ey Wilderness Pork 5.3



with an Indian trapper, he spent his [irsi
Yukon winter in the bush., Woods-wise and
amiable company arcund t ampflire, he
now guldes fishermen and photographers in
el mear the I':II'|-

Last year 60,000 vi

silors stopped at park
r'.-.-;ll-.r:u on the Alaska Highway and the
Haines KRoad. A few thousand used the
park's campground or others near the park
antl fished or made da _1 forays on lakes and
Unly a few hundred ventured beyond
the Kluane Ranges—imposing ramparts

L O E r|,.- ||I:|. WLy,

reaching 10,000 feet that £
zpaline off the interior from view
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Virtually all lmkers come from June to
October. A few parties of cross-country ski-
ers enter from December through April, and
mountaineers tackle the high peaksin spring
and early summer. On this November day,
with the temperature 20 below zero Fahren
heit and dropping with the late sun, we had
ourselyvies—sole represen

cles In an area farges thm'.

the interior to
tives of our spe
Massachusetts,

lce crystals danced down out of clear air,
makingat ra,-|||- of light beneath the low sun
From far down the valley hollow
scrape of antlers, but the rul was over and
the bulls no longer bellicose, or our pre
in their midst |.||.-..II.||||.I.I.--.J. been asdangerous
as crashing a g

Instead we ¢ uu]n admire two bulls with a
f cowsnot a hundred vards away: great
horn dish antennas, humpbacks like grnzz
lies, and long, dangling be-
neath their chins, We found where they had
lainin the snow, and fresh-nipped branches
Doug broke ovVer i hu
stream but kept from getting wet. Al
while 11=.-.'- winlves watched from their knoll,

round rocks with ear:
1 he r-;-.LI impact

{1l !.'-..II_I.'.jL:' 15 ?'ll re,
. "There's no |

huma

look at that moose as beauptitul. That woll 1s
looking atitasasteak. If he doesn't getit, he
dies, Cut here it's dving or living—there's

nothing in hetween

a2Mme &

=T C

v EEALTS 'm Tk

pair

hairy “bells

through ice iden

silhouetted like
"Thaoug
n element 1o 1t II."l.'.'

LOULDS ON MO

. r
LIS O CIOULS

JTAINS, moun-
From Lhe

front ranges rise hike was

Haines Junction, a town of 500 on the
Alaska Highway where a spur route links
the Yukon interior with the port of Haines
Alaska, and the Paafic. In the park’s mod-
ern cedar visitor center at the Junction, arti
facts and displays outhine the human and
natural history of Kluane. Past the froni
i admomistration Ih_'d-'il.g'.l:lr|l.'r.-.
chief warden Larry Tremblay is "Hying the
mahogany bomber,” his term for Lthe neces

sary evil of paperwork

roadd

s abowve

1
HESK II:'I-!

LAarm would rathe:
1IRppY Lo talk
from 13 vears' expertence about the park
There were very few hikers when we
came. But those words ‘national park’ draw
peaple. We have older and younger people
now. Some are real bushmen—dedicated

2 .'1!-I] j'.'.' j.'-

D SOT1ey
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hikers—from all over the world. A lot of it's
basic wilderness hiking—no trails.” In 1979
the United Nations Educational, Scientific
and Cultural Organization (UNESCO) pro-
claimed Kluane and Wrangell-5t. Elias Na-
tional Park and Preserve in Alaska a World
Heritage Site. (See Canada's Vacation-
lands, a supplement to this issue.)

Larry arrived in Haines Junction in the
summer of 1972 as point man for the park.
“First thing | did was get up and down the
highway, introduce our presence. We were
welcomed, right from the start we felt good
here. Next thing, we tried to find out what
we had. Very little was known.”

At the same time, he curtailed poaching
from across the border by Alaskan hunting
guides. Close cooperation with Alaskan au-
thorities and canny patrolling have virtually
ended problems from either side of the ice-
locked boundary line.

In addition to protecting the park from
people, much of the wardens' job todey in-
volves protecting people from the park. “It's
a wilderness country,” Larry said, “and to
be honest, it's a hostile country. You can't
make manv mistakes."

Unexpected snowstorms, rising rivers, or
sudden squalls on lakes can make the back-
country a trap. "We ask ¢vervone going in to
register. Then if vou don’t show up, we go
looking for you. It can be anvone, ¢ven our
guys. When we go into the backcountry, we
go well equipped. We've had guys out there
14 days longer than they expected,

“It's a place that dictates to us more than
we can to it If a glacier decides to move, it's
gomng to move. If we give this park just a
little protection, she'll take care of herself.™

Larry’s broad, weathered face split witha
gray mustache and a smile, “She's a tough
son of a bitch.”

N A BEAUTIFUL late summer morn-
ing on the Cottonwood Trail—the
park's longest, & horseshoe-shaped
50-mile route from the highway into

the interior—iwo hikers from Ontaro
learned how tough Kluane can be.

That same morning I sel out with five
companions and 11 horses on the first pack
trip ever o travel the four-yvear-old trail

Warden Ron Chambers at the front of our
file reined up when a man with his shirttail

Klwane: Conada's toy Wilderness Park

out and a pant leg torn flapped hurriedly
toward us out of the woods.

“There's a hear up there," zaid Joe Hao-
sick. His voice was calm, even offhand, but
his eves were wide with shock.

Was he okay? Had anvone been mauled?
He wasn't sure; he'd last seen his buddy
lenping over bushes. The pair had startled a
sow grizzly when Joe took her picture, too
late spotting the cub beside her.

In maternal rage the sow had charged.
pulling Joe down from a sapling he tried to
climb, Roaring over him as he lay on the
ground, “she kept coming at me with her
teeth and then backing off,” he recounted,
the sight vivid before him. He paused: “She
had bad breath. "

Screaming and waving his arms, he ex-
pected to die on the forest floor, In full mas-
tery, the bear lét him live. Somehow Joe got
behind a tree. The sow wheeled and charged
after his companion.

¥Mv neck prickled as we rode slowly up the
trail, Joe walking alongside. Ron and Na-
TIONAL GEOGRAPHIC photographer George
Maobley galioped ahead, and it was a relief
when we found their tethererd horses and
heard their voices and that of Joe's friend.

Doug Thomas doctored a claw scratch on
Joe's calf, then unlaced a hiking boot where
Joe had felt a trickle. A red stain spread
around adeep fang hole in his foot. Numbed
fram shock, Joe had walked more than three
miles on the wound without feeling pain
ipages 644-5).

I found Ron and (George belayving Mike
Fisher down from a 30-fool-high tree fork;
hieleaned against the trunk, limp and round-
eved. “I got halfway upand thought, ‘Tcan't
go any higher.' Then I heard a locomotive
coming through the woods, She circled and
started coming up. If she'd lunged, she could
have gotten my foot. SoIwentonup,”

Few adult grizzlies can climb trees, but
this mother took a hite at it; deep gouges
reached ten feet up the trunk.

When he climbed the tree, Mike told us,
*1 didn't know what had happened ta Jee. 1
could hear him moaning ‘oh no, oh no,' and
[ thought he was dead. ™

The two friends reunited on the trail. As
they compared experiences, remembering
in moments and images, each seemed to
come back from someplace far away, as if

G3y






Landscapes in motion are commin
il
and scree riding a sudbmargad ice core—
that spills (left) from a high cirgue once
filled with placial 1ce. Summer meitwater
makes pools [ike paw prints on a glacier’s
surface (abowve). Despite surges, glaciers
have been tn gradual retreat throughott
the St. Elias in recent centuries, [eaving

Kluarne, as seen in a rock glacier

@ [egaey of dramatic ioe-sculptured
vallevs, Conditions at the we fields” edges
resemble those that existed at the fronts
of the Pleistocene epoch’s continental ice
sheets. Ratabatic winds—superchilled
atr roliing ofT the ice's surface—olow
frequently. Spring melt often brings
violent floods, and autummn’s freeze
comes early. Highly nutritious quick-
jrozen fodder is often kept snow free by
the winds, providing winter feed for
graozers such as sheep—and thus winter
feed for wolves and other predators.

(4 |



the other's flesh-and-blood presence re
trieved something of himseld
“T want to shake the hand of a man who's
heen bitten by a grizely bear,” Mike said,
.u'.-.l as they clasped hands, both smmled for
¢ fir=t time

ON ESCORTED Mike and Joe back
park head

quarters. Wardens mmedatel

closed the valley to []Ij!'nllf'll':-f.' bOr sev-
eril weeks, but we followed the Cottonwood
Trail out of the valley into snow-swepl
country, then down again into the land be-

o theilr car and alerted

'|”i:__"rl

'..|=j'||| '_lll._' 1.[|lr|'- FELN S

In five days we saw ten béars, including a
black hear whose face greeted Mabel Brew-
ster, our hostler, at her tent flap one mort-
. Vabel :'.-;_'|||_'|j and fell back: the bear
woofed and bolted. 1 he encounter was a
draw, except tor tooth hoies in a hat anda
mlaves Mabel had left by the camphire

bhrough binoculars we watched amother
grizzly and her two cubs forage in scrub and
tundra above timberhine, Much closer we
spied on a boar grizzly as he satuprigl
min 4t ta
bhushes with his claws, Other bears watched

1RE

e, eating berries by combing the

us attentively from a distance when our car
AVAn iingled past. Mabel and Doug were as
tonished one day to [ind our horses grazing
iLl' |--'-=|I-- a gTizzly as it cropped griss
Protecied |l. I||| 1zé and remoteness of
Kluane's backcountry, most of the park’s
humans unless surprised at clase
Joe Hosick's
wis the first injury from bear atiack within

i CATSAEVOI

:I..-I Il L 'Irll'-'l I.III.I r'lrlll-'llllr'-' o

the park since it=s founding

Our packirain madeenough noise 1o wWikrn
the most eblivious beast of our approach.
Hul when we split into twao pat ties, the sec-
ond group spotted bears, waolves, and moose
that hacd remaimned hidden when the first rid
LS ||:.L.":-|.|.'

“They were saiffing our trail,” Ron ex-
plained. “Theyv'd probably never smelléd
NDOESS '||:-:'-.r--

Ron Chambers views this countrv from a
special perspective: OF equal parts Indian
and white heritage, the 42-vear-old warden

a lrue Kluane native, whose earliest meni-
ories are of |!||!_'_-i|;'--_'| travel 1n deep waintér
while his mother. Grace Chambers, ran
traplinesin and near what 15 now par

1
A ATIC]
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In Kluane's kingdom of animals, grizzly bears

(left) are monarchs of all they survev. Their

fury ranges from forested river bottoms 1 Hpine

rl.ll: Illl.- |_||-|:|J EHETE I_i._|_ ™ _IL-__I._]I'-.I
shaep (below)
arnid at |

Kir froom any habitable terrain. The park's

front ranees hold the greatest array of lar

marmiUE 10 SNorth Americo. as well as

feather duster of 106 Dira SRECLES. ey of
spend only the summer, while a few such as
spruce grouse (right) stay vear-round. Kluane's

wildlife fias been protected sinNce 4 s0ng

ericompassed the future parkland in 1943




The area was made off-limits to hunting
and trapping after the park's forerunner,
Kluane Game Sanctuary, was created in
1943, Gold mining within the sanctuary
continued until 1972, In the 1950s GGrace ac-
companied gpeologic expeditions into the
areaas cool, sometimes taking Ron with her
as she had done in earlier years on big-game
hunts. NMow 73 years old, she traps alone in
winter, living in & cabin Ron built for her

“Before it was a park, 1 used to go all over
it on a snowmaobile,” Ron recalls, “running
over crevasses on the glaciers . . . it was just
ignorance that kept me alive, [ guess.”

Mavbe s0, but more recently his strength,
skill, and nerve have saved his own life and
others’ in his duties with the park's rescue
team. On training exercises near Mount Lo-
gan, Canada’s highest peak and a focus of
Kluans mountmneernng, Ron stopped him-
self and two ropemates from sliding over a
cliff by driving an ice ax into a slope with
superhuman strength. On other occasions,
dangling from a cable beneath a helicopter,
he has evacuated stricken climbers from
narrow mountainledges and recoverad bod-
ies from furious river rapids

Ron once spent the better part of an hour
on the side of Mount Logan waiting for a he-
licopter to return, while clouds threatened to
strand him: *The most lonesome experience
of my life. I've never had so many adven-
tures as since | became a warden. I couldn’t
imagine what else I'd be doing.”

HERE WERE TIMES, as we rode

through days of rain and late August

snows, when 1 could well imagine

things 1 would rather be doing. But
Kluane rewarded our perseverance with a
sacret about itself; On the rainiest day of the
trip, while we fished a stream for gravhing
and Dolly Varden trout, George Mobley and
Ron wandered up a side creek to discover a
previously unknown spawning ground of
the park's indigenous kokanee salmon. Una
later trip to the foot of Logan, they discov-
ered a colony of pikas pruning mini-patches
of tundra: the onlv animal life known toexist
on the Logan massif.

We were rewarded too by moments when
the clouds parted to reveal eagle and fulcon
aeries on chiffs and game trails etched on the
black rock above us by the season's first
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The wrong place and the wrong time pur
hikers Joe Hosick (right, at right) and
Mike Fisher too close to a mother grizzly
bear and cub on Kluane’s Cottonwood
Trail. A wound on Hosick's foot came in
the first actual attock since the park’s
founding in 1972, The grizzly sow pulled
Hosick down from a tree, puncturing his
boot with one fang (below). Fisher
escaped to a treetop (above), where
horse packers, including the NATIONAL
GGEOGRAPHIC team, found him dfter
meeting Hosick on the troil.

Narional Greographic, November 85






snows. Fireweed flamed red by the trail, vel-
lowing aspens it mountamsides as the sun
kindled the mixed grays, smoky blues, and
somber greens of this northern landscape
into bold primary colors

Then our surroundings seemeéd as frexh
and inviting as a newly minted world, On
our last morning, as the sun rose through
blue clouds to shine on the marvelous white
of snow-dusted mountaintops, | wrote in my
journgl, “There are times when Kluane has
the look of the day of creation.”

In fact, these mountains are in ONEGINg
throes of creation: Tectonic plates meet and

Drwying flutters of a Wilson's wartiler
scratched an epitaph on snow at the foot
of Mount Logan, Canada’s highest peak
Birds are aften fatally stranded on the
ice fields, many blown off course from
migration routes straddling the St. Elias

G456

grind beneath them in this active earth-
quake region, while ice, wind, and water
work and rework their surface

More than 2,000 glaciers lie within Klu.
ane. About 60 are surging glaciers: In hittle-
understood cveles, these will suddenly
advance as much as two miles in a vear.

The Lowell Glacier began a surge in
springof 1983, Bvsummer of 1984 11 had ad-
vanced 1.4 miles, pushing several hundred
vards into the Alsek River Valley. Soon after
the surge ended, I stood on Lroatherd Moun-
tain across from the Lowell and gazed 45
miles up the glacier into the high, frozen
fastnesc from which it flows.

“A couple of vears ago we were skiing
right up the middle of it," said warden Rick
Staley. No one will ski the Lowell tor some
tme to come. Rapid movement shattered
the once smooth ice into a hellish discord of
pinnacies anid crevasses (pages 636-7)

Three thousand feet below us great
chunks of ice fell into the river with the
sound of monstrous freight carsuncoupling,
Between rumbles total silence gripped the
enormous spaces around us,

“Une day there’ll be a lot of hikers up
here,” Rick said. He and warden Llovd
Freese had come to Goatherd to scout a pro-
posed trail linking the mountain with more
accessible valley lakes. Balancing a need for
public access to Kluane's interior against a
mandate to preserve its wilderness, park
planners hope to mit major development

When a trail reaches Goatherd, hikers
could find alake added to the spectacle of the
glacier, At least eight times in the last 3,000
vears the Lowell has surged right across the
valley to dam the Alsek River. The resulting
lakes have reached past present-day Haines
Junction, 35 mules away.

"“When the ice dams washed out, it was
like the Grand Coulee Dam disappearing,”
glaciology student Jell Schmok told me as
we clambered across towers and chasms of
ice near the Lowell's toe. JeH 15 serious of
purpase and light of heart, and he scrambled
about crevasses with the interest of both a
scientist and o vouthful daredevil.

An Indian name for the Lowell means
“fish stop™: No seapoing salmon spawn
in headwaters of the Alsek, the Yukon's
only major Pacific drainage, presumably
because the river is often blocked. Kluane's

National CGeagraphic, November 9835



kokanee are descended from sockeye alm-
on trapped on their spawning grounds by a
long-agn surge of the Lowell.

Terraces high on mountainsides mark
beaches of ancient lake levels, but no one
knows just how many times the lake has
filled and drained or when it will grow
again. “Large floods wiped out traces of
previous smaller floods,” Jeff explained.

Legends of the local Southern Tutchone
tribe depict floods of biblical dimensions,
while Indians downstream tell of a disas-
trous wall of water in recent tribal memory

Water trickled evervwhere around us and
roared in a full-throated river under the ice
bencath our feet. With crampons and ice
axes we wandered the tortured dreamscape
of the glacier. Unearthly shades of blue and
green showed above dirty white and patches
of rocks and gravel. We entered ice caves
surreal with light and color and found pieces
of wood carried from somewhere high
above, where today no trees grow,

“MNow where'd that tree come from?" Jeff
demanded. "It looks fresh, but it must be
hundreds of vears old.”

The glacier creaked and groaned, and oc-
casional reports like rifle fire or cannon
sounded from the maze around us. Ice top-
pled into a crevasse and crashed downward
into the bowels of the moving glacier, 1
asked Jeff how often he had poked about the
Lowell since its surge.

*This is my first time, ™ he said,

Who else had been on it since its surge?

“Nobody that T know of," said Jeff
“"We're the first."”

) MUCH remains unknown about
Kluane and its past that discovery is
an ever present possibility, In an al-
pine valley in the shadow of the jce

fields, 1 was present when the park's chief
interpretive officer, Brent Liddle, made a
find that may add whole chapters to our
sketchy knowledge of the area’s prehistory

The valley had the feel of anothertime, a
stripped-carcass look of ribbed wvolcanic
mountainsides above rocky tundra and a
stream flowing from a lake and a remnant
glacier. “Tt was virtually unexplored until
recently,” Brent said. “And there are dozens
maore like it."

Investigating the valley and lake in 1978,

Kiuane: Canada’s foy Wilderness Park

Brent noticed tools and flakes of waorked ab-
sidian. Parks Canada archaeologists sur-
veved the site, the largest find of artifacts in
the southwestern Yukon, perhaps 3,000
vears old.

But Brent's curiosity wasn't satisfied.
“There must be a mother lode of obsidian in
here somewhere,” he said as he hiked the
valley with George Mobley and me. We
found flakes, crude tools, and unworked
nodules of the voleanic glass in streambeds,
on slopes, and around what may have beena
prehistoric campsite, Brent led usto a trove
of petrified wood and a ravine full of fossils.
But his mind was on the riddle of the source
of the scattered artifacts.

On our lust day in the valley he found it.
CGeorge and I watched through binoculars as
Brent climbed a mountain ridge. When he
reached the top, an eagle launched from
rocks near him and flew barrel rolls over the
peak. We saw Brent stop and reach down,
then cast about the ridge like a dog on a
scent. When he came down the mountain,
his face was alight

“How sweet it is! For a hundred vardsit's
just black with obsidian chips and tools.
They're spilling off both sides of the ridge.
This is definitely the biggest find vet "

That might at our campsite high at the
head of the valley, the glacier gleamed in
starlight like a cloud on the mountainside.
We watched the last color fade bevond the
mountain wall above us and warmed our-
selves with hot toddies.

“It was a weird feeling," Brent said in the
dark. "I'm not usually superstitious, but this
had all the elements. A cold wind was howl-
g down the valley. Then when I got to the
top, a blast of warm air and sand came out of
nowhere and blinded me, as if the spirits
were trying to turn me back. Then the eagle
took off. The hair was standing up on the
back of my head. Then I saw the chips;

“I get an eerie feeling, thinking of all the
peaple who climbed up here all those vears, ™

I knew what he meant. I'n my mind I had
named this place the Valley of the Dino-
saurs, for a pterodactyl swooping overhead
would have been in keeping with the look
and feel of this voleanic gash.

The valley, along with vast tracts of the
rest of Kluane, enjoys the highest protective
status given to packland: No development is
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allowed and even public access is restricted
So the artifacts remain where they have lain
since Stone Age hunters sat on the ndgetop
and watched for game as they made tools lor
survival from the bones of the mountmns.

OUTHERN TUTCHONE legends of
the glaciers and ice fields tell of fear
some spirits inimical to man: Indmans
living on the edge of survival had little

reason or inclination o visit, and the first
footprints in the interior ice fields may well
have been those of prospectors and moun-
taineers less than a century ago

In 1985 a team attempted the first winter
ascent of Logan. Fierce weather turned
them back, but three months after their at
tempt I spotted thetr [ootprints, an eerie ant
trail leading up Logan's East Ridge, as |
swooped around the mountain's flanks be-
side helicopter pilot Doug Makkonen.

“That's where the guys fell 2,000 feet
Doug said, nodding at an avalanche chute
where two wardens survived a plunge n
1980, Doug flew a helicopter used m their
rescue, and today he pilots the park’s rescue
team on training and rescue missions. This
afternocon Doug was ready to try something
he had never done before: flv his helicopter
over the top.

We circled up endless walls of white and
more white. Dlowvg breathed through an
oxyeen mask; I saw spots before my eves as
we neared the thin air of 20,000 feet. But
through spots and our clear plastic bubble 1
gazed down at the deceptively soft-looking
surface of the Seward Glacier and over my
shoulder at the blue Pacific and the white
fan of the Malaspina Glacier beyvond Mount
Augusta. Large peaks in view—>t. klias,
Vancouver, King George, and Queen
Mary—took a pink glow above purple ranks
of lesser mountains

We seemed to shrink as the world expand
ed until, Hke a gnat circling a giant's brow,
we raced over a dome of wind-polished ice
that gleamed in the sun

In 2 moment it was behind us, We turned
and few out of the park over unnamed
peaks that would rule as kings in other
ranges. Glaciers wound beneath us; we
crossed mountaintops where huge cormices
overhung plummeting slopes. Then bushes
appeared on mountainsides, then trees, and

|'|.|+:'-.

the monochrome ice fields gave way to for-
ested valleyvs and the front ranges and finally
the thread of the Alaska Highway and be-
vond it the world. But in my mind's eye ]
held an image that T will keepof a hagh, se-
cret place in communion with the sky: the
summit not only of 2 mountain, but also of
the lives of those who have stood upon it
“Tt's bevond wilderness,” Martyn Wil
liams said. “1t's the way North America was
in theice ages.” Candles lit our faces while a
cookstove warmed our tent, our supper,
and ourselves high on the South Arm of the
Kaskawulsh Glacier. 1 had camped and

Records in snow are unlockead by
glaciolopist D, Gerald Holdsworth
He takes cores (above) on the Seward
Crlacier near Mount Logon to study
climate change and long-range spread
of industrial pollutants. An ice cave
(right) at Logan's foot leads to a
frozen underworld

National Geographic, November [W835






Titanic strain bulpes the face of Trapridge Glocier as (REerior (CE Presses
downhill ot the beginning af q surge. lactologists monitor the event
with electric thermometers set in the (ce in a grid seen on the glacier's foot
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acience and exploration have gone hand in hand stnce the first Europeans
entered the St. Elias late in the 19th century. Although the entire region has been
mapped from the air, countless valleys and peaks remain virgin territory.

Kivane: Canada's ey Wilderness Park




skied on the glacier for six days in early April
with Martyn and Maureen Garrity, Mar-
tvn's partner in life and wilderness guiding,
and three others who had come to exper:-
ence the ice hields at surface level.

Kirstie Simpson and Heather Myvers work
at environmentally oriented jobs in the
Northwest Termtories. Dick Rice is a medic,
fire fighter, and wilderness guide from
Juneau, Alaska, and an irrepressible spirmt
who sometimes broke into laughter from
sheer joy in this strange and beautiful place.

Nowhere 15 Kluane's scale more awesome

or deceiving than on the ice; mountains that
seem near are {ar, as we found on day trips
out from our snow camp on the glacier.

“The scale is comparable to Antarctica or
Greenland,” said Martyn, an English-born
Yukon convert who has climbed all over the
waorld, recently helping on & quest to scale
the highest peak onevery continent. “Thisis
just as wild as those places, But in many
wavs the mountains here are grander, It's
the ultimate wilderness experience. It's also
the ultimate serenityv—yvou can go into a val-
ley where no one has ever been,”

National Geographic, November [985




I had come to the ice fields prepared for
something of an ordeal, but suffered nothing
more than stiff muscles despite tempera-
tures rarely above zero. “This isa skiing and
climbing frolic,” Martyn had said on the eve
of our flight to the glacier, and that is what
our days were. Once we heard the brief
thunder of an avalanche, and three times
small crevasses opened under our skis, but
we avoided mishap,

With each day's exploration I became
more at ease i the alien landscape. Since my
first sight into Kluane's frozen heart from

Kluwane: Canada’s Icy Wilderness Park

Goatherd Mountain, I had known with
mixed anticipation and apprehension that 1
would come here, but 1 had never guessed
the full beauty of this frozen, wind-sculpted
world of white:

NEAFTEENOON we skied in freez-
ing fog; it waslike moving through an
endless cottony room without dimen-
sions. Another we spent in sleeping

bags watching snow blow against the tent,
listening to Martvn's tales of the ice fields.
On sunny middavs we skied in T-shirts,
nightgowns, and long underwear. To move
camp, we towed our packs on sledges, tiny
figures moving in a line past mountains and
valleys that roze up and feli away, each pris-
tine, each a beckoning mystery,

There were evenings when we sat in the
close quarters of the tent, contented with
dinner, and came to know and truly like one
another as we shared thoughts in the candle-
light. *This is life boiled down to its basics,"”
Martyn said, “warmth, food, and shelter,
The basic¢ pleasures of life are both very sim-
ple and easily found.”

Once at night 1 stepped outside and
looked back at the tent. Tt glowed like a liv-
ing coal of warmth and companionship on
the immensity of the glacier, a hearth of hu-
man fellowship in a frozen eternity, Beyond
the glacier's edge white mountains stood as
if awake in the night, gazing upward at
green lights that plaved around their heads.

I had heard a legend in which certain of
the northern lights were the souls of children
playing on the path to the afterworld. But
the lights that swirled above the glacier that
night seemed far removed from anvthing
human. They spoke a language no man will
ever comprehend, a silent semaphore the
gathered mountains understood, of memo-
ries from the vouth of time and worlds vet to
come; & muttered conversation from the
stars to the planet; a message from the uni-
verse o itself, * wox

Summer snow blows past camp at a
placter’s foot. The ice fields’ great
stze and the height of the S5t. Elias
Mountdains create brutal wedther
conditions all thetr own—one piace
in Klunne's armor of iselation,
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Kluane:
A Century
of Exploration

BISHOP

3y BARRY C

HE STORY SWAPPING had begus
vndd the room wis boisterous with

tales of mountains and expeditions

'his feels like a fraternity reunion,” |
commented to my table companions, Lh
Walter Wood and Dr. Bradford
Washburn, and then realized that of
cotirse it was—the reunion of a fraternily
bonded by accomplishment and
adventure, With me in Haines Junotion’s
communify hall were many leading NgUres
from the last great chapter of MNorth
American alpine exploration, gathered to

honor anniversaries of two landmark vears




i1 the history of St. Elilas mountaincering

as part of Parks Canada's centennial

celebrations
SIXty VEATS B

team under the auspices of the Alpine

go a joint Canadian-1U. S,

Club of Canada was first to ¢limb 19.524-

[oot Moont Logan iabove), Canada’s
highest peak.
Washburn, supported by the National

len vears later Brad

Lreographic Society, and Walter Wood, of

the American Geographical Society, first
enlered the St klias region on separate
expeditions that for each bepan a hifetime

f exploration and research in North

\merica s highest mountain range

Presenting an award to Dr. Wood,
Yukon Commissioner Dioug Bell (top left)
told how the high-altitude pioneer "“has
poceplid the challenge of the St Elins,
lived with them, learpned from them, and
shared that love and knowledge with the
Yukon's people.”

A literal high point of the reunion came
with a helicopter fight that returned I
wood (bottom left) to the wilderness he
Lirst entered by packhorse in 1933, In the
decades that followed, he led more than a

dozeéen expeditions to the Kluane area and
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in 1960 spearheaded founding of an Arctic
Institute field station for interdisciplinary
screntific study of the 5t Elias Mountains.

In the 1960s I was fortunate to work
under him butlding a high-altitude
laboratory 17,500 feet up Mount Logan,
where major strides were made in
understanding the effects of such heights
on the human body, I will never forget the
uncertainty and exhilaration of landing at
that altitude in a light ski-plane. Now as
wit powered over peaks and glaciers in our
chopper, Dr. Wood mused from a
lifetime’s experience, “The biggest boon to
safe, efficient, and enjovable work in these
1solated and inhospitable mountains has
been the helicopter.™

Fittingly, Brad Washbumn flew with us;
50 years after he opened the St. Elias to
the air age. On his 1935 aerial survey and
mapping expedition, he was first to
glimpse huge regions of the mountains'
vast heart and to fly men, sleds, and dogs
onto the glacial ice for surveving and
exploration (above right}. At the foot of a
mouniain discovered by Washburn on that
first expedition, we stepped from our
helicopter to open a bottle of champagne
while Brad unfurled a tattered but still
whole National Geographic flag (above ),
carried with him in 1935

The mountain where we stood went
unnamed antil 1965, when the Canadian
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government dedicated it to the late
President John F. Kennedy. On another
society-sponsored expedition, the
President’s brother, Senator Robert F
Kennedy, was first to stand on its summit.
leaving a memento of his brother and
pausing with photographer William Albert
Aliard to display the Kennedy familv coat
of arms and an expedition flag stitched
together by the team (facing page)

Until the ground-breaking work of
Washburn, Wood, and the many others
who entered this trackless terramn, all but
the fringe of the St. Elias had remained a
blank on the map. Mount Logan was not
discovered until 1890, when it was sighted
by L. C. Russell on the first expedition ever
sponsored by the National Geographic
society, then two years old. The peak was
not identified as Canada’s highest until
epic journeys were made to survey the
Alaskan-Canadian border in this century.

Brad remembered the question that
sparked his first foray, asked 50 vears ago
by Society President Gilbert H.
Crrosvenor: “What's exciting in North
America that still remains unexplored?”

As | flew nbove the snowy heads of the
ot. Ehas in the company of two men who
were first to lay eves on many of them, 1
too wondered what frontiers of exploration
remain, and what young visionaries stand
right now at their doors []
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hen I was an undergradusate in the 1930s, 1
used Lo stay with my old great-aunt, the
Uowager Duchess of Devonshire, at Hardwick
Hall in Derbvshire—huge, six-towered,
tapestry-hung Hardwick, one of the maost
roméntic houses in the world. Evervthing was beginning to run
down by then. My great-aunt lived mostly in a corner of the
house, and the public milled through the rest; only six guest
bedrooms were in use, and there were just four live-in servants.
The nurseries up at the top of the house, where T and troops of
cousins used to be put up before the war, had been dismantled,
and nursery maids no longer carried travs up 103 winding
steps. T he footmen, whom I could barely remember polishing
silver in the pantry, had gone to the war and never been
replaced; they no longer stumbled by torchlight across the rools
to their bedrooms in the turrets
But my great-aunt, though in slightly reduced circumstances
(for a duchess), still had the aura of a great lady. One of the ways
in which this expressed itself was in the little court that she held
cach morning in her bedroom, marshaled by her lady's maid.
Asshe lay in her big four-poster bed behind her breakfast tray,
in the great high-cetlinged bedroom lined with tapestries, the
cook, the housekeeper, and any houseguests assembled in the A 7
anteroom outside were admitted to her presence one by one to EDWARD MaLLIBAT FAINEISm, ALTiINAL 1BUE]
pay their respects or receive their orders for the day
Three hundred and fifty vears previously, her predecessor
the Dowager Countess of Shrewsbury, commonly known as

DINNER FOR SIXTY or more
wus a datly affoir in 149tk
century Haddon Hall when

Bess of Hardwack, had lived and died in these same rooms. Tt the lord supped with his
was she who had built the house, she who had been played into family, retainers, and

it by her household orchestra on October 4, 15397, The house servants in the Grear Hall
was dominated by these two dowagers, one in the present, who (facing page). Longin

was formidable enough, and one in the past, who was a great disrepair, the house was
deal more formidable and had lived with a magnificence meticulously restored by the

father of the tenth Duke of
Rutland, the present owner,
Last to preside at

surpassing anvthing my great-aunt had achieved
In later vears 1 had a lot of fun with old account hooks,

_ : / : 5 : Dowager Duchess of
neighbor the Earl of Rutland came to stay in the early 1600s Devenshire {above), was
He would arrive on horseback (roads were still too bad for painted in the High Great
carviages) with 10to 15 servants. The gate of the great courtvard  Chamber for her 80th
would creak open, pushed by the porter from the Porter's birthday in 1550, With skills

Lodge, a crowd of servants would take away the horses, and the  that impressed museum
party would be greeted by the Usher of the Hall, carrving a staff  curators, she restored
of office, to be escorted across the courtyard into the Hall m.ﬁ"""}” ‘}:“EFTI rh-’" Hexs
: : o : : lare
This was and is a very grand room, where mv great-aunt S AP TS e
. . : Py : l6th century.
sometimes dispensed afternoon tea. But in Bess's day it was
used as o commaon room and dining room by the 40 servants

E-“_EIIJ..“II l:"rr.l.n".'."f:l.' H.!-'.!L'l'ﬂ‘.*-‘ fifa ]



of the house staff, by visiting servants, and
by all sorts of people who had come on
business and stayed the night, so there were
likely to be around 100 people in it at

times. At Christmas, when the tenants were
entertained, the numbers could go up to
around 300, The noise must have been
considerable until, in honor of an important
visitar, the usher banged on the floor with
his staff and shouted, “Silence, my masters!”

The visitor, shedding all but a couple of
sprvants, was then handed over to another
official, the Gentleman Usher of the
Great Chamber, with another staff of office,
and escorted up the great stone staircase,
winding and turning to the very top of the
huge house. Here, walking up and down the
166-foot length of the Long Gallery, Bess of
Hardwick, septuagenarian widow-—black
dress, deep ruff, huge multiple string of
pearls, beady eves, a tough lady if ever
there was one—would be waiting,

Born in a very maodest house at Hardwick,
Bess had married and disposed of four
husbands, each leaving her richer than the
lnst. She had been a moneviender, property
dealer, exploiter of iron works, coal mines,
and glassworks, ending up the richest
woman in England after the queen,

n grand occasions meals were
O served next door to the Long

Gallery in the High Great
Chamber, a room not as large as the %
gallery but still one in which a two-
storied six-room modern house could fit
with comfort. The Yeoman of the Ewery
wias in attendance, holding a gold-and-
enamel ewer and basin, in which guests
washed their hands before the meal.

A long table to one side of the room was
piled high with gold dishes, cups, jugs,
bowls, and plates of all kinds, just to makea
show: Bess had 251 pieces of gold plate to
choose from. The main table was placed
along one wall, and Bess sat under a canopy

Author Mark Girouard's books, articles, and
radio and television programs have earned

him renown as a British architectural historian.
An architectural degree sharpened the eve of
photogrupher Fred J. Maroon, a noted e
lecturer and author of books on such j -
diverse subjectsas Egvpt, the 1. 5. /ﬁ -

Navy, and his own Georgetown
in Washington, 1. C. 2ok
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English Country Houses
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HOUSES AND CASTLES featured in
this article are show in red (open to
the public) and Mue (not open to the
pulblic), The nearby community is
shown in bold type below the name
of each country house, along with
dotes of construction and medajor
modifications. Asterfsks (*) denote
those owned by the Notional Trust,
an independent conservation socioty
that manages more than 120 country
y  houzes. Yellow dots mark nearly 800
of approximately 200 howses and
casfles throughout Great Britain
A that are routinely open to the public
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LIKE PART OF THE STATUARY, cleaning wormen in Castl:
Herwwerrd s bl 'it'_ﬂ o up from therr labors. The home's

%, ncluding a bust by Bernimd and paintings by
Holbetn, served as backdrops when Castle Howard doubled gz
grigesiead for the TV production of Evelyn Waugh's
Brideshead Revisited., Formmer head of the British Broadcnst I
Corporation, the lote Lord Howard (conferring with his -
secretary, abowve) welcomed the actors and film crew into his
home, Castls |TJ wharid's r’.u ificent mousoleum (below),
destgnied by Nicholas Howhksmoor, inspired Horace Walpole's

remark that it "would tempt one to be burted alive ™
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Chamber, followed by bed. The principal
guest would retreat to the Best Bed
Chamber, install himself in a gilded
four-poster bed under a canopy of cloth of
gold and silver, and draw the blue-and-red
satin curtains, striped with gold and silver,
with gold lace about the edges, and fringed
about with gold fringe. ™

It 1s arguable, however, that the Best
Bed Chamber was never used in Bess of
Hardwick's time but was kept waiting for a
possible visit from Queen Elizabeth 1. She
never came. All through the centuries a roval
visit was both a culminating moment of
glory and a tremendous worry to the
owners of a country house. A successful visit
could ledd to favor at court and immensely
valuable jobs or perquisites, but set against
this was the appalling expense and the risk
that the visit would be a failure

The monarch came with a retinue of
several hundred people, On occasion
Elizabeth deliberately parked herself on
someones who had displeased her in order (o
embarrass him,; she did thisin 1591 to the
Earl of Hertford, who had been foolish
enough to marry a wife with g nval claim to
the throne, The queen stayed for three
nights and four days al his house, Elvetham
in Hampshire, and nearly bankrupted him

e2s of Hardwick had children only by
her secand husband, Sir William

Cavendish, She died in 1608,
leaving her fortune divided belween two
of her sons, Wilham and Charles, The
Cavendishes, dukesof Devonshire, descend
from William. The Cavendishes, dukes
of Newcastle-upon-Tvne, and the
Cavendish-Bentincks, dukes of Portland,
cescend from Charles. Once set in orbit by
Bess's money, their family fortunes mult
plied through marnages to hetresses until in
the 19th century the dukes of Devonshire
owned seven country houses and almost
200,000 gcres, and the dukes of Portland
four country houses and some 170,000
acres. They were powerful as well as rich:
Bess's great-great-grandson, the fourth
Farl of Devonshire, was one of the group
of seven who masterminded the repluce
ment of James Il by Dutch King William in
1688, The fourth ear] was made a duke
in rewsard.

English Country Houses
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CORONETED KEY AND LOCEK, said to have been
modeled after a lock on the gotes of Warsaw,
decornte the door to the Great Hall of Blenheim
Palace (above), home of the Duke of
Marthorough, The duke’s crest appears above
the vagle door handle, The Red Drawing Robm
(facing page) displays o John Singer Sargent
patrnting of the ninth duke, s wife Consuelo
Vanderbilr, and their family. The drmawing room
began as a small “withdrawing room"” off the bad
chamber. In most country houses it become the
place wihere vistlors were recenved, tea was
served, and the lodies gathered after dinner
while the men lingered over port and cigars

BLENHEIM, a barogue palace in Clxfordshire,
(pirges 668-9), wis a reward to John Churchill,
first Duke of Marlborowgh, for his | 704 victory
at Blenheim in Bavaria. It was the birthplace of
ariother fumous Churchull—Winston



ountry houses, 1n fact, were nol just
big houses in the country i which
A rich people ived. They were the
homes of a ruling class whase right to rule
was based on the ownership of land. Large

estates produced money; perhaps even more

important, they supplied people to fight for
their owners in the early days of the country
house, and to vote for them in later pnd
mare powerful centuries. In the Middle
Apes kings were dethroned or set up by
quite small armies of two or three thousana
people, made up of the war hands of big
landowners. The Battle of Hastings was
fought by an army of only 7,000 Normans
geainst 7,000 Saxons

When the lord of Berkelev Castle went
clattering through the narrow streets of
Gloucester or London, [oliowed by 150
mounted retainers with his lordship's
prancing white lion embroidered on their
coats, thev were demonstrating one kinag ol
power. When in the 15th century tenants
and dependents of the Earl of Lonsdal
turned out to elect nine members ol

Parliament on the earl's instructions, they
were demonstrating another form: Voting
was public uptill 1872, so the earl never
had anv doubt aboul who voted tor whom
I he farmer who voted Lthe wrong way
|'|||]i||.|._':'-;l||,'|_". immedute evicbion

Bitter feelings could be aroused it one
landowner’'s house outshone s neighbor's
Dhuring the 1720s and 305 Sir Robert
Walpole, who was prime mimister lor
many vears in the earlv 158th century, bailt
Houghton Hall in Norfolk on a larger scale
thizn the howse of his brother-in-law, Lord
Townshend, nearby Raynham, which
had been the grandest in the county. Lord

Fownshend, already at odds politically

SPORTING LEGACY of the country estote,
cricket developed in the I8th century as
landowners, servanis, tenants, and looal
villagers playved bat-and-ball gaomes

A break for tea intermiiprs a match on
)

of Viscount De L'Tsle. The British
tradition of elaborate afRernoon tea grew
ot of upper-class social [ife, as late
dimner hors bocome fashionable m

the [5th century
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with Sir Robert, broke off relations and
moved out of the county whenever his
relative was entertaining.

Almost evervone who made enough mon-
ey, in whatever way they made it, bought
land and a house or houses of suitable
imporiance to go with it. The background
af titled country-house owners i extremely
varied. The Marquess of Abergavenny de-
scends from the Nevills, who were mighty
fighters in the Middle Ages; the Duke of
Richmond and Gardon is one of & clutch of
dukes descended from randy Charles IT's
numerous bastards; the Duke of Leeds's
ancestor was a 16th-century apprentice who
jumped off London Bridge to rescue his
emplover's infant daughter, later married
her, and prospered as a cloth merchant.

Any connection with commerce or
banking was looked down on by older
families, although they at times swallowed
their pride. When Lady Stanley of
Alderley's niece married into “trade,”™ her
mother-in-law condoled with her that at
least “the bitter pill of low connections 1s
well gilded.”

It was not until the very end of the 19th
century that it became fully acceptable for
a countryv-house owner 1o keep up links
with trade, so that Edward Ceall Guinness,
future Earl of Iveagh, could entertain
Edward VII and George V for shoots on
23,000 geres of Elveden Hall in Suffolk and
still turn out bottles of Guinness stout by
the thousands from the family brewery.

om the Middle Ages up till the 17th
Fcu ntury, to have a great hall crowd-
ed with guests, and still more and
grander guests upstairs in the Great Cham-
ber, showed how many hghting men the
family could muster and boosted esprit de
corps. At the famous Nevill Feast, at
Cawood Castle in Yorkshire in 1465, some
2,500 people were entertained, working
down from seven bishops, ten abbots, and
28 peers. The guests ate, over several days,
113 oxen, six wild bulls, 1,000 sheep, 2,000
each of geese, pigs, and chickens, 12

porpoises, and 4,000 cold venison pasties.

But in the 17th century, as the rule of law
prevailed, actual physical power became
less important, the numbers of servants
were reduced and were less obviously on
view, Guests, even rovalty, arrived with
smaller numbers of people in attendance.
Halls grew less important and smaller. But
there were still likely to be a dozen servants
hanging around, for the simple reason that
before communicating bells were invented
the nsual way Lo summon a servant was
to shout for him or to send another servant
Lo get him.

The dominating features of 17th-century
houses were the pompous protocol that sur-
rounded individual house owners and the
punctilions etiquette inviolved in meetings
between members of rovalty and the aristoc-
racy, and even of the gentry. Any important
person occupied an apartment of three or
four rooms set in sequence one after the
other. A vista of doors became a prominent
feature of big 17th- and early 18th-century
houses; in the grander ones their width was
carefully calculated so that there was room
for an important person to walk through
with a gentleman- or ladv-in-walting on -
ther side. Guests could sauge their standing
by whether they were received in the first,
secaond, third, or fourth room (the fourth
was the best); by how far the person whom
they were visiting came along the sequence
to meel them; and by whether they were
offered a chair with arms, a chair without
arms, or worst of all, a stool to sit on.

When the Duke and Duchess of Somerset
eritertained the King of Spain and Queen
Anne of England’s husband, Prince George
of Denmark, at Petworth in Sussex in 1703,
it was only after the prince had paid a
formal call on the king's apartment,
the king on the prince's, and the two of them
on the duchess's, that they were all able to
meet in the great central saloon and have
supper together; and the prince came
through all four rooms of his apartment
to escort the king, whereas the king only
went as far as the door of the third room

A TREND-SETTING DESIGN in the early 17th century, the decorated apen staircase in Knole
has felt the tread of such poets as John Dryden and Matthew Prior, friends of the literary
Sackvilles. In the late 18th century Johm Frederick Sackville, third Duke of Dorset,
commissioned the reclining nude sculpture of his mistress, dancer Giannetta Baccellr.
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HERALDING A GLORIOUS ERA in country-house living,
decorative painter Antonio Verrio sproad floor-to-cetling
apience i'ru the Heaven Room of Burghley House tn 1694
(abowve). Lord Burghley, adviser and lord treasurer to
Elizabe }' I, sperit much of the late 16th century butlding his
stamford home. The vaulred ce ||"'| rin the home's earliest
ititchen II!l.'I"'n.’-' —used into this century- helped disperse smoke
thaut must have been blinding when a whole ox roasted on the
spit i front of n'u- fireplace. Many wealthy landholding
families came to own several homes, including a London
residence, and spent on by a few months egoh vear at

their marm country seat




in his apartment to meet the prince,

In those days people regularly received
visitors in their bedrooms, and important
social events such as christenings often took
place in them. In roval bedrooms a rail often
separated the bed from the rest of the room.
Only the most important people were
allowed on the inner side of the rail to talk to
the king and to dress or undress him. As late
as 1761 the Earl of Huntingdon and the Earl
of Ashburnham had a violent quarrel by the
hedside of George ITI over who would have
the honor of puttinig on the King's shirt

This was the most pompous age of the
country house, an epoch when walls and
ceilings were frescoed with paintings of
gods and goddesses or even likenesses of
the owner of the house if he was grand or
pretentious enough. At Blenherm the first
Duke of Marlborough could look up to
the painted ceiling and see himself as a
godlike figure being carried triumphantly
through the clouds ina chanot

The 16th century had been a successionof
religious troubles, revolutions, and
beheadings; the 17th had seen a major civil
wir, the beheading of one king and the
deposition of another; butin the 18th the
country was relatively peaceful and
secture. The German Georges had a some-
what shaky title 1o the throne and needed
the upper classes and votes that the latter
contralled in Parliament. Countryv-house
owners had a powerful say in foreign
affairs and ran their own neighborhoods
more or less as they liked, planting and
planning {or the future with conlidence

ne can get a pood feel of the 18th
century at Holkham in NorfolkK. In

the 1730s Thomas Caoke, later Earl of
Leivester, descendant of a rich and famous
lawwer, began to rebuild his family's
countrv house there. Nature was againsi
him, for that part of Norfolk was a8 poor and
windswept land by the sea, described as a
place where all one saw was one blade of
grass and two rabbits fighting over it. But
Lord Leicester spent almost 40 years turnimg
this wasteland into a private paradise. He
drained land, planted trees, and for six
vears traveled around Europe buving
books, statues, and pictures, which graced
hiz new house. The big roomsin the main

hi8

block were as grand as any in the 17th-
century house, but they were only for enter-
taining and putting up important guests
The family normally lived in a wing in quite
modest rooms; their living room was the
library, a long pleasant book-lined room,
looking oul across the park.

Outside the park walls were miles of open
fields for hunting, and grainfields full of
partridees for shooting. Eighteenth-century

Mationdl Greographic, Novembear (983
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Lord Lewcester s great-nephew and
eventunl heir, Thomas Coki
Rome with a portrait of

Creturned from

umself standing
against a background of classical statues
and columns. But he was also painted

shootme with his dogs. and again inspectine

his southdown sheep. He was famous all
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“WRETCHED FRENCH TASTE,” sniffed an I8th-century visitor,
rveving the formal garden of Powis Castle in Wales fabowve).
o disinterested owner, the terraced pardens never fell
T8 II cirrrimy
wrctied] the State
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Jizabdth I (below) hangs in

['he National Gallery of Art in W

an exhibit l'_|. British countryv-holse treasures November 3
1985, to March 16, 1986, The exhibit, supported by a grant
frim Ford Motor Con POy, W il not tour, but a cata D L
available. For information write National Gallery of Art
Publications Service, Washington, . C., 20565
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over the Western world as a progressive
farmer: Orwing to his efforts, rabbits in that
part of Norfolk gave way to flocks of sheep,
and blades of grass to fields of grain.
Coke's only son was born dead in 1776,
reputedly because his wife panicked when
& mouse gol trapped in her immense
superstructure of powdered hair while
she was asleep. Up to the end of the 18th
century, country-house life was a mixture
of informality and grandeur, of state
rooms and family rooms; the powdered
hair went with the gilded silk-hung furni-
ture of the greal drawing rooms. But in the
course of the 19th century, state rooms of
all kinds went out of fashion, and too much
eold and silk came to be considered vulgar.

he change was partly due to Cueen
Z Victoria, who hated too much show,
In 1245, as a voung woman of 25, she
went with her husband, Prince Albert,
to stay with the Dike and Duchess of
Buckingham at Stowe, an enormous
18th-century house a few miles outside the
town of Buckingham. Victona and Albert
arrived modestly, by royal standards,
with an entourage of 27 people. The queen
was in a difficult moeod, probably because
she dizapproved of the duke's morals and
had been pressured into the visit by her
prime minister, Sir Robert Peel. The visit
WS Not A SUCcess.

Victoria's technique was quite different
from Elizabeth's, but equally annihilating.
The Buckinghams had plastered their huge
reception rooms with fresh gilding and new
furniture and had even provided the queen’s
bedchamber with silver ar gold conve-
niences. But Victoria merely remarked; “1
am sure { have no such splendid apartments
in either of my palaces. " She loudly com-
mented that the carpet in her bedroom was
ane that she had turned down because it was
too expensive and insisted on its being cov-
ered with a plain rug because she said she
did not dare to step on it. The duchess came
down to dinner ablaze with dinmonds, but
Victoria appeared dressed in plain black
velvet with a wreath of heather in her hair,

The gueen was setting, in deliberately
exaggerated form, what was to be the style
for her reign, In 1864 Robert Kerr's The
English Gentleman's House specihiec
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“guiet comfort for his family and goests”
and “elegance and importance without
gstentation” as what the country-house
owner should aim to provide. Kerr reads

a hit oddly today, for many Victorian and
Edwardian country houses were enormous
and were run by huge staffs of 40 or more
indoor servants. But everything was ket
inalow kev.

Dashing and glittering lords still existed,
like Lord Hardwicke, who perfected the
polished silk hat. But a new model became
popular: the shabby, comfortable lord
who only felt at home in old clothes. In
the 18805 the third Marquess of Salisbury
was refused admittance to the casino
at Monte Carlo. In his shapeless crumpled
trousers and stained frock coat he looked
50 down-at-heel that he was mistaken fora
tramp. He was prime minister at the time.

The story of Lord Salisbury's home at
Hatfield is a curious one. It had been built
between 1607 and 1612 by Robert Cecil,

first Earl of Salisbury, who was lord treasurer

of England and even more powerful in
the political world of James I than the third
marguess was in that of Victoria. It was
taken for granted that successful politicians
of the day would do well out of politics. Both
Robert Cecil and his father, Lord Burghley,
who was lord treasurer under Elizabeth,
made huge fortunes, In return they were
expected to entertain the monarch in style,
The house contained a series of grand
rooms at one end of the second floor for King
James I, and a matching series of equally
grand rooms at the other for his queen. Lord
and Lady Salisbury normally lived in rather
more modest rooms on the first floor
beneath the king's but used the upstairs
rooms on special oceasions. These had two
sets of furniture, one for use by the king and
queen and one for use by the Salisburys.

fter Lord Salisbury’s death the
family went into a dechne. For
150 years it was remarkable only

for dimness and financial ineptitude. It was
rescued by two generations of successful
marriages. A dashing Irish girl injected new
vitality; a well-behaved English heiress
brought in a great deal of new money. The
Cecils rose from earls to marquesses and
hecame the leading political family among

Naitional Geographic, November 1985
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A BIBLE OF HENRY VIII i3 among some 40,000 volumes in Longleat House, built by Sir ohn
Ihynne, whose uncle first edited Chaucers collected works. A descendant, Lord Christooher Thyrnne
1 ¥ " F ? =y =

reads in Bishop Ken's Library, installed in the 16905 when the bishop Lived here

British Conservatives. But they used the
house quite differéntly from their equally
powerful Jacobean forebears, Thes
sprawled over all of it. The queen's room of
state becamea book-lined library, the king's
withdrawing chamber i billiard room. At
Dig house parties (having only seven guests
was described as “having no one in the
honse' ), the guests filled up the sofas and
chairs or empty places at table in rooms
e family lived all the time

The Edwardian period was the hevday of
the house party, assembled either for long
periods in the summer holidays or at
Christmas, or for “Satardavs to Mondays”
the expression "weekend” was considered
vilgarl. The spread of rattways, followed
by the advent of motorcars in the late 19th
century, made it easier to bring guests
together. Parties of 30 to 40 were taken for
granted in big houses. There were political
house parties, as at Hatfield, where the
campaigns for the next Parliament session

where 1

Enplixh Country Houses

were planned over the dinner table or over
cigars in the smoking room; religious house
parties, like those given by Lord and Lady
Mount Temple at Broadlands (where Lord
Mountbatten was later to live), with hymn
sings on the lawn; highbrow house parties,
at which intellectual paper games were
played after dinner; sporting parties, in
houses in which everything seemed to be
madie out of portions of animals, from
inkstands made out of horses' hooves to
umbrella stands made of elephants’ trunks
Guests assembled for breakfast at nine
o'clock and helped themselves to food from
long rows of covered silver dishes on hot
plates on the sideboard. Women spent the
morning in the morning room. men in the
ibrary, but both sexes were often outdoors.
At shootling house parties women chaneed
LI |.J:.'L'E-._ MITHNE Aresses into tweer cnals
and skirts and went out to jointhe menfora
picnic lunch. The best shots in England in
the late Victorian period were Lord de Grey

il d
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Wiltshire on the Longlear estate now







and Lord Walsingham. Lord de Grey once
killed 28 pheasants in 60 seconds with a
succession of Yleft-and-rights" from
double-barreled shotguns

After the day’s sport, afternoon tea of
cucumber sandwiches, hot buttered scones,
and cake was served at five, in the drawing
room or hall, or outside in the garden in
summer. Dinner, normally served at eight,
was the one formal event of the day, Guests
were summoned to the drawing room by the
booming of a gong and proceeded arm in
arm into the candle-lit dining room,
according to their social rank.

After dinner, charades or paper games
were popular, and after the women had
gone to bed the men usually changed into
elaborately frogged velvel smoking jackets
and stayed up into the small hours in the
billiard room or smoking room, drinking
hrandy, smoking cigars, playing cards or
hilliards, and swapping stories. Some
houses wenln Fu_lrj'lt:h".ie'.l] jokes, 1 was told
of a guest at Wentworth Woodhouse in
Yorkshire who was so infuriated by the
booby traps in his bedroom that he left,

His host, Earl Fitzwilliam, plaintively
remarked, "1 don't see what he was
making a fuss about. 1 found a Shetland
pony inmy bed.”

During the might there was often activity
in the dark bedroom passages. Divorce was
not respectable in Victorian or Edwardian
society, but in many households discreet
adultery was taken for granted. Tactful
wElesses arranged bedrooms accordingly
Things could go wrong, however. Lord
Charles Beresford (a jolly sailor much in
demand at house parties) once shipped into
what he thought was the rnght bedroom
gor and leapt onto the bed with a loud cry

'O CLEAR A GRAND SITE for Kedleston Flall
(rFight), begun in 1759, Sir Nothaniel CCurzon
moved the entire village of Kedleston, except
for the church, half ¢ mile. A fabulous art
collection set off by the influential architecture
of Robert Adam, Kedleston
howses durtng that erog—attracted sightseers,
whio were given conducted tours. Current
owners Lord and Lady Scarsdale and sons
(top, at left) take time to describe thetr home

to busioads of paving touwrists.

|'lz"!lll

difee maany couretry

of "Cock-a-doodle-da!"—anly to find the
horrified faces of the Bishop of Chester and
his wife guzing al him out of the bedclothes.

he butler, housakeepér, cOOk,

valets. and ladies’ maids constituted

the upper servants, who were very
conscious of their position and bullied the
lower servants unmercifully. Meals in the
servants’ hall were guided by a code ol
etiquette based on that reigning in the gentry's
end of the hou=ze

The servants” hall was the hub of the

servants’ wing, but all around it was a
complex world of huge steaming kitchens,
sculleries, laundries, butlers’ pantries where










the stlver was polished, stillrooms

where the stillroom maid made jams and
scones, and a warren of smaller rooms, linen
closets, china closets, rooms for cleaning
knives, for filling lamps with oil, and for
interminably brushing clothes.

Mr. Hughes, of Kinmel Park in north
Wales, making one of his rare visits to the
servants” wing when showing a visitor
round his house, came to alittle room, the
purpose of which eluded him. He asked the
attendant footman, who announced, in
pompous tones, “That room, sir, is used
only for ironing the newspapers.”

Wealth and social prestige produced
eccentrics who could indulge their foibles
without being restrained. “Mad Windham”
of Felbrige Hall in Norfolk used to dress up
as & ticket collector and walk up and down
the Norwich-to- London Express punching
tickets; his hobby was indulgently tolerated
by railway officials. The fifth Duke of Port-
land so hated being seen by anyone that he
communicated with his servants through a
letterbox and burrowed like a rabhit,
excavating a series of underground rooms at
his house, Welbeck Abbey in Nottingham-
shire, and a drive that snaked for a mile and
a half through a tunnel beneath his park.

The duke’s apparent urge to escape from
the real world may have derived from his
awareness that it was not as friendly to
dukes as it used to be. Countrv-house life in
this period exuded an atmosphere of wealth
and confidence, but in fact it was already
coming under threat. By 1851 more than
half the population of Great Britain was
hiving in towns, and country-house owners
found it increasingly hard to dominate
politics or protect their own positions,

Inthe 1870s and 18805 cheap grain
flooded into England from America to feed
the towns. Prices collapsed and landowners'
rents slumped disastrously, There is a story
thit even the sixth Duke of Portland, who
inherited from his childless underground
cousin, was being forced to economize. He

emploved a chefl whose only job was to
make biscuits for consumption with the
duke’s sherry. “Can’t a man have a
biscuit with his sherry?” the duke
exploded when it was suggested thit the
cheif might be got nd of.

number ol owners recouped

their fortunes by marrving new

maoney. American heiresses ap-
peared at the opportune moment to make,
in theory atany rate, evervone happy: Their
parents liked the idéa of a title in the family,
and their husbands needed monev, These
transatlantic matches did not alwavs work.
The marriage of Consuelo Vanderbilt, the
richest, most characterful of the heiresses,
to the Duke of Marlborough was forced by
an ambitious mother. Since both bride and
bridegroom had wanted to marry other
people, it was a disaster. After 11 vears of
silent dinners at the great dining-room table
atl Blenheim, she left him,

During Warld War IT many country
houses were taken over for use as schools
or military headquarters and afterward
returned to their owners in a bad state of
repair. About 400 country houses were
demuolished between 1920 and 1955. Many
others became schools, hotels, conference
centers, or company headguarters. More
thian 120 country houses now belong to the
National Trust, a private charity that takes
over houses from their owners, usually with
a substantial endowment, and opens them
to the public. Whenever possible, the trust
acquires the original contents along with the
houses, and the families often continue to
live in & portion of the house as tenants,

Yet there is still a great deal of money in
the country-house world. English agricul-
ture has emerged from a long decline, so
that land that was selling at £25 an acre in
the 1920s can now be worth £3.000, an
increase that outruns inflation. Country-
house owners who still owned land in or on
the edge of towns often found it increasing

WORKS OF THE MASTERS fill Norfolk's Holkham Hall, where Viscount and

Viscountess Coke enter the sumptuous Marble Hall. Palladian in concept, the room

iz gruced with fluted alabaster columms copied from a Roman temple and a coffered
ceilmg insprred by architect Inigo Jones. The home was begun in 1734 by Thomas Coke,
later Earl of Leicester, who adorned it with classical statuary, Brussels topestries,

and paintings by Rubens, Ppuzsin, and Van Dek,
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A TASTE FOR THE CLASSICAL pripped 18th-
cerdury English society, which bought
treasires from fingnenally pressed [talian
nobiiity. At Syon House, a seat of the Dukeé of
Northumberland near London, a bronze copy
of “The Dying Gaul™ marks the passage from
the entrance hall (facing page) 1o the
anteroom (helow), hoth reflecting Robert
Adam’s fascination with neéoclassical motif.

in value at an even more sensational rate,
And the value of contents of country houses
began that soaring spiral epitomized when a
portion of the Chatsworth collection of
drawings, including some by Raphael and
Rembeandt, sold at Christie’s in July 1984
for over £21 million

In 1952 at Knowsley a footman went mad
and shot at Lady Derby while she was at
dinper; the butler and under-butler were
killed in the subsequent struggle, and the
chef and valet injured. A wit, hearing
of the incident, is said to have remarked,
“It"s pooi to hear of a house whereé vou
can still get a left-and-nght in butlers.”

In 1966, however, the Earl of Derby let
Knowsley to the police for offices and
moved into a smaller house that he had built
in the park. Other owners would imitate
him, and & minor industry in new country
houses started up, most of them carefully

s LFRE

designed to look as much like Georgian
houses as possible. Rising taxation and costs
had made many of the older countrv houses
too big for even the very rich to contemplate
living in all of them. Today very few
country houses are demolished, but they
are coming on the market all the time
Quite a few, especially the smaller ones, are
bought for continued use as private houses.
In spite of everyvthing there are still
perhaps 1,000 country houzes hved in by
families who have alwayvs lived m them.
Life in mo=t of them 15 not at all grand,
however grand the houses may be. But as
recently as 1976 the Dowager Lady Rosebery,
asked where the kitchen was at Mentmore,
the family seat in Buckinghamshire, said
she had no idea as she had never been there

t Doddington Hall in Lincoln-
shire, Antony and Vicky Jarvis
A not only know where the kitchen
is buat live in it I visited them on a tvpical
English weekend, when their mellow red-
brick Elizabethan manor house alternately
baked in the hot sun and disappeared
into clouds of driving rain. Doddington
used to be the home of the Delaval famly,
one of the livehest and most raffish of
country-house families, who had a fondness
for practical jokes such as depositing drunken
gpests in a room in which all the furniture
was screwed upside down to the ceiling. The
heiress Delaval left the house and its contents
to her close friend, Col. George Jarvis, in
1825, Antony Jarvis, who is now in his 40s,
inherited the estate from his father in
1973 and gave up his caréer as an architect
in order to look after the family property.
Vickv Jarvis does the cooking herself,
excepton special occasions. The family lives
in the servants’ quarters. The old kitchen,
with its huge stone arched fireplace, has
become the Hving room. The buttery and the
ad jacent pantry, where the silver plate used
to be poliched, are now a kitchen and dining
room; meals are served up on a massive
table brought in from the old servants’ hall,
The Jarvises keep one of the big bedrooms
on the first floor, but their three children
have moved into [ormer servants
bedrooms—very nice rooms they make
too, with low beamed cetlings and latticed
windows looking over the gardens

Sational Greographic, November 9835
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GENERATIONS OF VOICES speak tr the stones
af Haddon Hall's chapel, where a marble effigy
honors the son of the eighth Dule and Duchess
of Rutland, who died as a child in 18594

{

v the fireplace of the old kitchen,
Vicky embroidered a cushion for an
| 8th-century chair while Antony

worked away at a fixture {or their new
do-it-yvourself horse-trailer-com-camper.
“We still own about 1,800 acres,” Antony
told me. “The house 1s open to the public
two davsa week except in the winter. The
income from {arms and visitors, and a ttle
gxtra from investments, just about keep
things ticking over, In addition, we've had
invaluable government grants toward

structuril repair. Before the war there were

ten live-in servants, but now we depend
on ‘datlies"—three regular ones and <ix
part-timers.” Outside help used to run
to 15, including gamekeepers, huntsmen,
and gardeners. But today there are anly
two gardeners

Vicky 15 a magistrate in a local court and
serves on the area board of the National

gt

Truust and the Historic Houses Association.
“We grow Christmas trees and work flat out
before Christmas selling them, " she said,
“In summer we put on two concerts and an
exhibition in the Long Gallery, and from
me Lo gme we |_I:.‘-.'|'r a dance for our friends
and use the roomsopen to the public for
aurselves. Volunteers repair books in the
library, and I work on the hangings of the
four-poster beds, It's a good life, but one
never seems 1o have time to sit and relax.’
| thought of similar countrv houses of
Engtand, and of their owners still plaving
4 part in public life as they have always
done, of those friendly indispensable daily
helpers, and of how Doddington still feels
a lived-in house even though the grandesi
rooms are now seldom used by the (amily

The past is alive in every one, not just in
rooms like the Long Gallery, where a group
portrait by Sir Joshua Keynolds looks down
a 100-foot vistn. Attic rooms are a jumble of
hip baths, horse tackle, hunting boots,
stuffed animal heads, old toys, disused
furniture, and clothes of all dates. Wander
mto one little room and vou will find thres
hattered hatboxes, two contaming ancient
top hats, and a third a pith helmet. Folded
away In a cupboard are exquisite siriped
dresses of the 18th and early 19th centuries.
Vicky Jarvis pointed out to me the tiny
sleeves made for hird-thin arms, cut so the
arms could not be Hfted above the shoulder.
“Their owners never had to do more than
raise a cup of tea to their lips,”™ she 3314

All over England the country-house
weekend still Hourishes, evenifincreasingly
informal and reduced to eight or ten people
instead of vesteryear's 20 or 30. At Dodding-
ton | found hgh-cellinged guest bedrooms
hung with tapestries, horses to ride or drive,
4 pond to fish in, crogquet lawns and tennis
cotirts, acres of gardens, and miles of
bluehell-carmpeted woods.,

Friends came to lunch, and we savored
our drinks in the sun on the terrace before
rose-red Elizabethan walls, then moved mto
thé coal Great Hall to eat. We sat in carved
wooden chairs over 300 vears old, surveyved
bv family portraits. When Henry James
epitomized peace and perfection mn his story
about “the great good place, " he had the
country house in mind, and despite changing
times it 1= still a good place today i
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It will be 4 new desipr. All that
has been will be the beginnme, The
engine will be lareen Aemodvnam
achvantipes will be mken. The from
will be lower for less wind resistance
\nd for greater driver visihiline The
overal]l hetshr will be reduced. There

will be more headmoom,

I'he body will be nesd and solid
The car will be srable. A unique and
COmyract suspension mspired by race
pars will ':-'||' hicld the car m the road
| hie hardling will be oustandine
While the nde will be comfortable and
quiet. [here will be two body stvles

Sodan amd Hatchback.







wedan, Its the fimst ever tront-whee
: with dowble wishbaori
SLISTHCTISE in o all four wheels, It ndes
smmoothby and comitortalily over cit

sireets arsd Heshwas, It honddles like
11 |:-.:-l':' jiF 5'-.I'-. YT T L
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than stvline, Ie's o vastly improne
aemdyvnanme shape. Adr (lows cleand
oot the car Irnsadde, vou sl fanef ie's
gudet amd comformalile, There are no
mpansons to the new Accond, They
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RCA'S DIGITAL COMMAND COMPONENT SYSTEMS
DELIVER A SUPERIOR SIGHT AND SOUND EXPERIENCE.
NO MATTER HOW YOU STACK THEM.

With the adven! of Stereo TV, Music Videos, Stared Simulcoasts,
and Hi-Fi VCRs—TV jus! lsm't wihot it uead to be, s much, much
mora. Hanca the reasoning behind RCA'S revolutionany Digital
Command Systems, multiple component systerns that marny oudio
and video togsther for o supeatior view|ng experience

RCA offers a variaty of systarms. Frorm o basic 25 Inch Monitor)
VR Recelver; Specker systam siaring af 51,995, up 1o a sophist:
cated 7 component systam with 26 Inch Monitor for 33,4657

THIS SINGLE REMOTE RUNS THE
WHOLE SHOW.

Unlike mony other systems, RCA's Digital

Command Systems are all operated by a single

remote control Wheathear you go In for a basic

gystam of o more advanced system, RCAS
Digital Caommand remote kafs you run the whoie show from
QOross ine ooim

SAVE UP TO $200 WITH INTRODUCTORY REBATES
INCLUDING A FREE VIDEO MONITOR BASE.

Find out how you can save up 1o 5200 on a Diglial Command
Companant Systam by visiiing vour RCA daalar, U call
1-800-32VIDED and ask {ar the RCA Systems Opengtor.

RSN ccHNOLOGY THAT EXCITES THE SENSES.
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A Geographic
gold medal honors
Kenyan fossil finder

ORAQUARTEROF A CENTURY
the fossil remains of early man have
heen speaking to Kamova Kimeu

Among his American and Bnitish
colleagues the 46-vear-old Kenyvan
archacoloei .151‘.'-:1'.'l'-.".':'-.&.'l'_it!']a'.'lll'.ﬂ}
insists the fossils talk with him inan
imaginary language, Kikishwa

I'm inclined to agree with him. 1 have
known Kamova for nearly 20 years, and with
others 1 constantly marvel at hisuncanny
instinct for discovering priceless fossils

On page 624 of this issue anthropologists Richard
l.eakevand Alan W; 2rribe Ramova's latest success—the discoveryin
1984 of a hominid skull fragment on the west shore of Renva's Lake Turkana
(helow), The find led to recovery of the first nearly complete skeleton of Homo
erecind, afascinating mtermediate
tage between the first upright walking
man and our own species, Homo safrens,

It is hardly the first time that Kamoya's
brillimnt work has appeared in the pages
of NATIONAL GEOGRAPHIC, Asassistan
to the late Dr. LouisS: B. Leakey, to his
wife, Dr. Mary [}, Leakev, and later to
their son Richard, Kamoya has played an
outstanding role inthe search for man's
origins. His achievementsin that field led
to his appointment in 1977 as curator of
prehistoric sites for the National
Museums of Kenva.

This October, in recognition of
Kamova's contributions to the study of
early man, the Mationud Geographic
Society awarded him its In]ml yaver
LaGorce Medal (top). Bestowed only seven times in the Society’s history, the
award is reserved for “accomplishment in geographic exploration, or in the
sciences, or for public service toadvance international understanding.”

|0 our judgment Kamoyva Kimeu has distinguished himself and hiscountry
in all three ficlds of human endeavor. On November 3 National Geographic
ExrLoRER. our cable TV program, will carry the award ceremony. Thanksin
part to his work, our forerunners of the distant past have begun to speak not
anlv Kikishwa but the language of all mankind.

Ll ALorneorar-
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ufthansa presents winter vacations as
spectacular as the scenery they take place in.

[ e

When winter amves in Europe, it's a most welcome
sgnt. In preparation for its annual visit, we presemt |- . _ .
anather weicome sight. The Lufthansa Holiday MEOAIGL LAt B S, S AT T MRyt g
Collacton!

inside, youll discover BEurcpe's most attractive wintar
vacations. Like the singular skiing expenence of the
Austrian Alps. The passion and vitality of the
Russian countryside. For restoration of body and
soul, a Bavarian spa. While each vacation provides
a unigque axpenence, they share one comman tie.
The gualty of the aifine that offers them. Lufthansa
Regardless of what kind of vacation you choase, Or
now much you choose to spend. For further
ntormation, fill in the attached coupon or see your
travei agent

This winter, warm your spirts. Trade your winter
olankat in for Europe’s.

A 1185

< Lufthansa
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New Power. New Comfort. New Technology.
New Yorker.

The 1986 Turbo MNew Yorker is the most de-

siratsle Mew Yorker ever This is the luxtry car
that defines the new technology of dmving, and
refiects Chrysler's commitment o make Made
in Amenica mean something again.

Here s the confidence ol advanced front-
wieal drive Tor better traction on Sippery
surfaces.

Here 5 the option of turbocharging, Once
you Feed i< power you'il never go back toa vl
engine agaim. (O, if you prefer, you may have
Chrysler's new 2.5-liter fuel injected engine,
standard for 1936,

Here is the luxury of more standand fea-

tures than Bulck Electra, You enjoy sutomatic
rarsImissIon, POwer SIeering. power brakes,
rwindows, power mirrors and Nesa Wicker

SO/S0 pillow style seats amang your comforts

And here 15 Chrysher s commiiment 1o you
vour INew Yorker is backed Dy the S-year or
S0.000-mile Protection Flarn® on engine, power-
train and outer body nust-throudh. Even your
wirbo i protected

Chrysler invites you o discover
the new technology Gf drving. est
drive Turbo New Yorker at vour local
Chrysler-Plymouth dealer where pur-
chase or iease may be arranged

b
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THE COMPETITION IS GOOD WE HAD TO BE BETTER,

BE mm o e @iy o p e i --. e o B oy :."_l'll'_l_.-l_ .I.|.|_I||.
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Profound
truth:

One
dO CS le r ‘
to another.

Heres how 1t works at 3M...




How an
took the chull

When M scienosts used our urtigue blown micro-fibers in an oll-trapping matenal,
it didn't stop there. Others at 3M recormized the fibers' insulating potential and
went on o develop a whole pewidea: * Fhinsulate™ thermalmstlation. And
winterwear sol slimmer and warmer :

It was another case ol M people stretching ther minds. Shanng technoiomes,
probing. explonng. To make small ideas big ones: 1o make big ideas betier.

[Us an environment we cncourage at 3V, To promote mnovation. [o make
our people cager and able to respond to vour needs. And it works wonders:

Let usdemonstrate, Tell usof a problem that vou have. And then watch how
quu-b._]ﬁ. we respond. Because 3M hears you

Call Terry Baker at 800-3258-3234, T Minmesota call 6127366772,







Ford welcomes
you to the
Age of Aerostar:




Ford Aerostar. Shaped by the wind
and today’s changing needs.
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THE ART OF PH‘ESEHUﬁ THE PRESERVATION OF ART.

ANSEL ADAMS: CLASSIC IMAGES
NATIONAL GALLERY OF ART
WASHINGTON, D, C.

CGCT 6, 19853-JANM 12, 18956

Ansel Adams stands alone as the most
famous Amencan landscape photographer, Be-
cangse the wildemess was hus Bavonte subject, his
work increased public apprecaton of the beauty
and fragility of the natural environment and the
need for s preservation

Adams produced over 40000 regatves
during his career, Before he died, he selectad
st seventy-five to represent a lifetime of work
and designated them as"Museum Sel” prnts

The Pacific Telesis Group 1s proud o present a
mgseum set for public display,
in October 1985, The New York Graphic
Society and Little, Brown will publish Arnser
\darms: An Autoinograpf Through i, readers
will come to know the man through his words
as well as his images

Progress, intelligently planned.

PACIFICY 3 TELESIS
Group
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Still

$15.00

For mates outadde LS.,
see mrrEched onder form.

Lookm for the pfeét gift?

MNational Geographic Society membership To give Society membership this
is sure to please everyone on your gift list  Christmas, complete the attached form

. relatives, friends, and professional and mail with dues in the envelope pro-
associates. [nexpensive and easv to give, vided. Upon request, a gift card will be
it's also a gift your recipients will open sent to each person you list. If the form is
with pleasure each month of the vear. . . Missing, write to:

when Nationat GeoerapHic brings the
world and all its wonders into their homes.

National Geographic Society
Washingron, D. C. 20036



Members Forum

Iran

The pictisre of an Iranian [atheér gnd hiz blinded
san | July 1985, page 119) says it all

Robert E. Fletcher

St Vallev, Califormiin

I ived and worked in Tehran and Esfahan in the
late 19705, Even asan “infidel," | was welcomed
imto very humble and very wesalthy himes. Mus-
lims, Jews, Christians, Hahnds, and Loroastrinns
were able to coexist, The shah was no angei, but
mast of the people enjoved an amazing degree of
freedom, and Iren was making economic, educa-
tional, pnd public wellare progress
The man who taught me Farsi (who now ser-
vices appliancesinthe U, 5. recently told me, "1t
is 50 siid. Persians are such fun-loving people
The poetry and the music are gone, Europe had
its Dark Ages, now Eran is having hers "
Bryvee A, Contor
Howe, ldaho

Too many Americans blindly condemn the Shi-
ités bafore understanding the religious and politi-

IF yOul Deifve vOUr yOung teenager |5 worth
taikingg 10, this free DOOK is'worth reading and using

Jevaioped by professionsd educators, "HELPING
YOUTH DECIDE™ can halp you help with the imporiant

How to Get Your
Teenager Talking -toYou.

cal structure that creates a society like Irmn. My

personal rejection of radical [slam @ anll strong,

but views like the one given by vour article have

taught me to put aside hate and feel pity for all
wase bemg bramwashed and massacred

scott Morpensen

Redando Beach, California

|
L

[ he articles on Irnn and Israel were magnificent
counterpoints aof warring cultures and religons
Can peace ever come when rigid fundamental-
ism allows no ecumenical compromisess It will
take n 2lst-century Solomon o overcome and
solve the hiblical battles of the Middle East
Lir. Mever Ashpitz
KRew Gardens Hills, New York
Israel
| just returned from o nine-month stay in Israsd,
It's been incredibly hard Lo explan my expert-
ence, the politics, the hife-stvle, the people, the
kibbutrim, the presence of the army, From now
on, every time someone asks me to tell them “all
about Israel,”™ Il whip out NanonNal GEO
GRAPHIC ( July 1985) You've included, in a few
pages, all that I came to leamrmn in & year. For that,
in Izrael they sav “&ol hekgved-—all the honor,”
Suzie Weisman
Albuguergue, MNew Mexico

[ stromgiy object to the statement that the Fales-
tindans have beensubject to o "retatively benien™

dacisions too m &y t2ans are 5I|E'-r'-T|'.' mak |‘.E Altare
whielhier ar nal 1o take g job, drink soka, borrow
MY, -]mr =l'.|‘|"|-:1|_ F:-I-'!T mame.jl
single copées of "HELPING YOLUTH DECIDE™ ara
free 10 parents of teens, with funding from Tha
Tobacto Institute.

Gt your free copy and et your teengger talking

10 voail. FHA out &ahd send the coupon today

Rl i The Mathonal Association of Sime Bosrcsa
o Echucstion
PO Box 176, Alexandria, YA $2313 -

- T S S N S

A PUBLIC SERVICE OF THE NATIONAL ASSOCIATION OF STATE BOARDS OF EDUCATION
AND THE TOBACCO INSTITUTE.
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Israelioccupation. 1 am a member of the Nation-
il Lawyers Guild, which visited Israel to inves-
tigate possible violations of human rights. Volu-
minous reports issued by numerous human
rights, Red Cross, and United Nations organizs-
tions document such vielations. Palestinian land
1= constantly being confiscated, their water re-
sources irrigate Israell farms outside the occu-
pied territories, 10,000 homes on the West Bank
alone have been demolished since 1967, thou-
sands are locked up in Israeli prisons; and even
the colors of the Palestine flag are outlawed
John H. Alexander
Chicagn, Hlinois

“Searching for the Center” is the best piece of
journalism I have read about Israel, a brilliant
study of that nation's perplexing myriad of prab-

léms and challenges
khirby Neumann-RKea
Molalla, Oregon

The article is informative and truthful, and it
syccessfully conveys the atmosphere that colors
lsrael. Butin the article most of the Jewish popu-
lation sees Arabe ac inferlor and undeservingofa
homeland. This opinion is true of some Jews, but
others favor coexistence as a necessity. Maost [s-
rach Jews are shocked and angry about Jewish
terror and do not justify it in any way.
Rona Melkman
Jerusalem, lerael

Priit Vestlind says Israel has butlt "a soccessful
democratic society,™ It 15 not democratic or stic-
cessful, If I started a business and could not make
ends meet, and if my rich uncle each vear paid off
my shortages and kept me out of bankruptcy,
would T be classed as successful?
Cecil D. Clayton
Slanghters, Kentucky

The author informs us that the Ashkenazim are
the Jews of European origin, whereas the Se-
phardim are the Orental Jews from Middle
Eastern or African backgrounds. One doesn't
have to be Jewish to know that the Sephardim
are Spanish Jews, Sepharad being the Hebrew
for Spain. Sephardic Jews are not Unentals,
though the Orentals, by joining the Sephardic
community, hive become Sephardim.
Santiago de Churruca
Bordeaux, France

Confusion sometimes ocours because Sephardic
t5 often applied in Dirael and elsewherr to all non-
Ashkengsim. The naome devives from Sepharad, a
place in Asia Minor thal became home Lo exiies
from Jerusalem after the first destruction of the
temiple, i later veferred Lo Spain.

Hampton Roads

You did a great job covering Tidewater Virgmm
[ July 1985}, A few things you may have missed.

most important, one of the largest cities (in area)
in this group, Chesapeake. That's kind of like
never finding a chip in a chocolate chip cookie—
vou missed the best part Joseph M. Tasi
Chesapeske, Virginia
O1d Dominion University is the kevstone of high-
eér education in southeasterm Virginia, with
15,000 students enrolled. We are NASA Lang-
ley's larpest zingle contracior for applied re-
search. How could you overlook us?
Robert M. Stanton, Reclor
(1d Dominion University, Norfolk

I was born and raised in Portsmouth, and Nor-
folk has alwavs overshadowed each area sur-
rounding Hampton Roads. Your article gave
Portemouth the glowing progress report that she

cn justly deserves, _
Dorothy B. Manhéeimer

Manasquan, New Jersey

I wasveryupset with the mapon page 77, Poguo-

son is not listed anywhere, ;
Donna Smith

Poguoson, Virginia

|nor] our beloved Pungo.
M. Dabnev Oakley, Jr.
Free Union, Virginia
Inor] the crost on the beach at Cape Henry_ It

commemaorates the landing on the cape m 1607 of

the Jamestown colonists.
W. T. Lay

FPO, New York

Basque Whalers

I'm writing to thank Bill Curtsinger, Richard
Schlecht, James A. Tuck, Robert Grenier, and
the Society for the magnificent article “ Ihscovery
in Labrador: A l6th-century Basgue Whaling
Port and ItsSunken Fleet™ ( July 1985)_ I've never
been o captvated by a GEOGRAPHIC story as |
was with this one!
Steven |, Borowier
Raleigh, North Carolima

In regard to your interesting article, I would like
to comment on a saving we descendants of
Basques have in Mexico, It translates
Belare God was God
and boulders were boulders,
the Basques were already Basgues.
Dir. Jests Maiz
Chihunhua, Mexco

“The Indomitahle Basques™ states that 5t. Francis

Xavier was a Basque, Portugal has alwayvs been

small in size, but we have had our giant figures

and once ruled a great, far-flung empire. One of
our “great” sons was St. Francis Xavier.

Muariette M. Figueiredo

Providence, Rhode Island

National Geographic, November 1953



It makes moviemaking easy as1,2;3:

Infroeducing the
Magnavox VHS
Movie-Maker.

MHoame moviemaking

haos never been 50

much fur aond so little
frouble. Thanks fo fthe

new Mognovox VHS
Movie-Maker

It lets you record
both plcture and
sound with |Just the
fouch of one button. if
focuses i(tself. And be-
causeitsdesignislight
(7.7 Ibs.] and sellf-con-
ftained, It gives you o
whole new freedom of
movement.

The new Mognovox
Movie-Maker is o cam-
era and video re-
corder piaoyer in one,
It tapes up fo 2 hours
and 40 minutes on full
size VHS ftope. And ifs
viewlinder doubles as
a monitar,

Best of all, you don'f
even needa VCR foen-
joy the movies you
make. Just plug if info
your TV sel. And you're
ol a1,

The new Mognovox
VHS Movie-Maker. Your
home moviemaking will
never be the saome,
(Thank goodness. |

- THIS IS MAGNAVOX




The right place at the right price
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WORLDWIDE
LODGING

- Call 1-800-528-1234

Openupa new
world of fun
forchildren...

"EN ared alder. { T HI &
Gleosrgphde WORLD Ome veas
ubecription 1 15 LR | the

LS. 39U ! \3ilA., 3 el
ATLacTan $12.75 'In LS
{ LI s yeore, 216000 US

funds. Send fmime of ehnld and your neme with check

nayvable to Netiongl Geographic WORLD. Mail

D‘h".llL"‘\ YL GLOGRAPHIC SOCTETY
P.0O). Box 2330 Washingion, D.C. 2001 3
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Think Think
Think Think
Think Think
Think Think

“ink

ink
Thm}\ Think
Think Think
Think Think
Thmk Il'lﬂ.l']k

St. Francts was born tn Navarre near Pamplona,
the ancient Basgue capital, ond was descended
from a noble Basgue family, He served in Gogas a
musstomary for King John ITT of Portugal in the
15403, leading to the 1dea e war Fortuguere

Thank vou for an excellent article on excavating
a Basque galleon. The gold dredgers in Trnity
County, California, have heated thetr wet saits
with hot water from the dredege motors for vears.
Marcelln Horn

Helena, Cahfornia

Largest Flower
Your article suppests that the Roffleria omoldinis
the world’s larpest flower. At lezst one obher cop-
tender would be the A morphophallus, of which
the flower attains a helght of 15 feet and a diame-
ter of & feel, Amorplhophallns also exudes a fetid
odar. My wile insists that I move my plant com-
pletelv cut of the house while it iz flowering
Charles A, Smith
Favetteville, Marth Caralina

Amorphophallus plasnts are indeed speetac i

However, it iy the plant and not the lower thai
aitatns such garganiuan properiions. What ap-
gears Lo De the foteer 15 techmically @ spathd, or
hwact, surrounding the ipadix, where the male
and femiale flowers are clustered, The odor drms
pollinators—{fiies, beetles, and oliter injects nom.

mally aftracted Lo carrion
Members Forum

In the July 1985 Members Forum vou state tha
King Philip wasan Abenaki Indian. King Philip
was 4 Wampanoag, a son of Massasoit, who
brought his people to the first Thanksgiving
King Philip disagreed with his father, feeling
that the settlers were intruders. Jonuthan Tefft,
who also disagreed with hiz father and left home,
martied a davghter of Massasoit, Teflt was my
grent- (please add 14 greats) grandfather I,
therefore, had people on both sides of the hirsd
Thanksgiving table and King Philip's War
Shiriev Telft Burris
Asheville, North Carolina

Yes, King Philip was a Wampanoag and o son of
Mussasoul h.rrr.'.r'-t. al the emcveachmend e
evangelism of the colonists, he organized tribes of
Mazsachusetts in a bilter bwo-vear war that re-
vulted in his death. He became o legend Lo bolh
sides. To descemaamts yuch as you, Rappy
Thanksgiving

Letters showuld be addressed to Members Forum,
National Geographic Muoegazine, Box 37443
Washineton, D). L. 20013, and shkowld mrclude
sender’s address and Lelephone numier. Yol all
letters can be wsed, Those that are will aften be
edited and excerfliod.

Nuttonal Geographic, November [983



you
begin to get the idea of what a
Dodge wagon is all about.
Because, inside a Dodge you'll
find plenty of living room for you
and your family. Even our small-
est wagon has available seating

plush command chairs, tilt steer- not Chevy, not the imports

ing wheel, front and rear air
nmdu;i:;, and heat on most

an outstanding
AM stereo/FM stereo systemn
with cassette.

mile Protection Plan. The
truck warranty in the business.
Truck It Builds With

5/50 Protection, Standard.
We have so0 much confidence in
the guality of the trucks we
build, we back them with the

SAMme we the
w or 50,000 mile Protection
MNobody else...not Ford,

-..does that. When we say we
build tough trucks, we prove it

Put all this together and you
can see why Dodge has been the
#1 selling line of wagons in

America for the 3 years. So,

"l make a nice

HHKLE U FOR SAFETY
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Saaitbrling Pinlier e

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

Linhke other marsupials, the numbat I s dunng seent credture, and help provide a better under-
the day, foraging among dead tree trunk: -I I| nhs tanding of the numbat’s requirements for survival
e termtes, consuming thousands of .1.. insects .-"-.l'..' uncerstanding 15 perhaps the singie most
darly. Besides being a primary food source, termites mportant factor i saving the numbat and all
50 LT .5'.-- willow oEs which the niumbat uses for T wildlife :
shielle II etimes called th |' |||]||| dnteates
hecatse of white hands across its back, bt
one of Australia’s most endangerad an ||...-I.~ |...l.|-.

nothing could bnng the numbat back should it
vamsh completelv. And while photography can
record 1t for postenty, more importantly photogra
phy can help save il and the rest of wildhfe

| he mapudly dwindimg number of numbats has
prompted an mtensive search for ways to ensure
the survival I'lili-lllullru:z andmal. The first cantive
.'!!'I.‘I:E-ll_l.'_1' IIII ST I1|'|'| Tl |'.':.|_'|!|-|: 1k
nope for establishing future ;'- pudatons. . such
ot s |I vith phitography, also allow more

wople an opp mu.i:- to view an otherwise rarely Images for all time







SECOND, YOU 'VE LOST THE RACE.

EmEiO K

¥
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It may have been good encugh ing
Soophcx Deroy® Bul these doys thee
I5 NG second piace. You estner Ciose
Ihe deal o vou don't. You get he pro-
moficon or somebody @lse goes,
Finalhy Mene’s a Wway 1o g a Jump
on your competition, Infroaucing
Amigo™ The first personal Compuie
that ghves you a creglive egdge. Crea-
fivity makes i easker and fasker o
WOk with Amilga, Anda creativily
Mcakes Work done on Amga stand out
Amigo makes charts and graphs
wilh more Cosor and chmenskon hian
oy oiner personol compuwter [and
faster than most of em), But that’s jusl
J skart. You can prepare presenta
s with sterec music and animation,
sliche shows, Cregle package :iemuna
.r;s.rn.;-:ri':ln manuals, Drochures. Wi
tanal equipment, Amiga will even
J oW yOouU ID i O ,.,IL"LJFH Tom your
video camera or VCR, save the Imcice
and change iron yYour moemifar
Amiga con notonly o many more
tasks, it can do more of them at once
Anch work N all oF fham simuliane-
ously While vou're preparnng rhe
soreqdsheet, Amiga will print the
memo, And themss pro ﬂfﬁlu,.“—n g
power leff over 1o receive o phone
Messoge of g slocCk quohks over a
mooem al e same Hme
AmigQ s edsler 1o use ana has

e I . S . e .
— i il i i g ol EES

hwice [he memony of an IBV® PC. BUT
I:Hl'ﬂugﬂ it Can runi fings around 18M,
It wAll QiSO rum [BAA programs YOu
have inskant access 1o he ic f':]E'EJ
coliection of Dusiness scitware in il
ingusing Including old slandtys 'I.w:
Worastar® and Lotus® 1, 20 3 Amiga is
monz poweriul han Maciniosh,™ 100,
and more expandable Wi an
Splional exponsion Mogduie you can
add memary up 1o 8 megobyies
And whike [t<an do much more than
Macinicsh of IBM, Amiga costsless
than elther of them

You won find a compuiers thats
eqsier 1o use sither. You point af sym
OIS with the Amiga mouse oF Use
kevbhoard commands if you prefier
Oniy Amiga is bullt 1o give you 0
choice PulkSown "menus” list avall
abile opticns from ypefoces and
colors, 10 brushstrokes and musical in
siruments, Amiga will even 1alk 1o you
ina mole or female veace

AMIQa is not only the next genend
lion of computer Its an incredible
=ap In how we Lse the, 1T wil
chonge e Way wWe 00 DUSINESS, Ine
WEERY WE 20, aven Ine Wy we Nink.

Sea an Authorized amigo Dealer
NECryod, Mow that Amiga s hera, the
Guestion [sn't whetner you can
afford a compiuter, it 15 wheiher you
Can affond 1wl

ﬂ Amiga by Commodore

‘ﬁu"ﬁﬂﬂ(ﬁi GIVES YOU A CREATIVE EDGE



1986 4X4 SR5 XTRACAB.

=1 SELLING SMALLTRUCK IN AMERICA.T
Every driver of evary athar s=mad iruck
knows ang thing for certan: they'd
batter get ther tadpipes oot of
YO Wiy,
No mabce mtended, but this all
niew 1886 Toyota X4 Gas Turbo—tha

8 +

= il
P - W
-5 r I;p' ; -'.‘l.-HnJ" 'P'
i' e £ ,k_'l._i- - .'.:.i-

frst and only ona of s kind---just hap

FEMns 1o 08 the singke, most poweriul

srmall truck you can buy East or West
its Electromically Fuel-imected

24 iter SOHC gas-turba engina
mathadically pumps out & stagganng

135 horsepower snd 173 f1./1bs, of gut:
wranching torque. 5o it goas jus
ghout anywhere it wanis. Up moun
ditchas. Andg
through sand
washes with
PIZSTORTS  radeis

MNearly all manner of riad detoem:
ity s ghsorbad by its all new Hi-Trac
stabilizer par, And misad torsion bars
insure the highest ground clearance
of arwy trieck in 15 class Bone shaking

T8ins J-.l.l'.r:_l":iE.

e,
15 wide
mndependent front-suspension witl
naes don t exst whera girechona

stabiity and smwoother noes 6o
Theres mom 1o thes Atracab
Like remarkable space behind the
saats. Tway adusobie drivers Sport
st thick and nch cut-pele carpating,
an AMPN/MPX stomro system with
casgette and the most &g room of any
trick m its i k_
class :
And tho
ksl prles
(] —
H toiad
dormination of _
the road appeals 10 you, good News
pal: this Turbo’s the tyram

GET MORE FRUM LIFE- BUUKLE LIP



ON MARGCH 17TH A TORNADO

When a tornado hit
Florida in March, Marv
and Marion Kamerlander
were fortunate to escape
with their hves,

*The destruction was .
unbelievable” “You don't 8
know what to do,whoto
rurn to when vou've lost

vl N
pid 2 licy with our Home
II,II,:Pr.,I.nl- EPIEEEI'I]II;H'H E.{]ﬂt
Ve (puarantee,” we paid to
napes v rebuild their home just
@V the way il was, regard-
o mgh  less of cost.

et ¥

g 1he And now, in little more
he = rthan three months.

e’ Marv and Marion are

everything” B teiaw Dback in the home

o - - di— A, M '_L: LWLE il w7 i
Within hours, an Allstate wi'wf__:',;.;,ﬂ.'.:f arcan o w‘ult:;..“.":fﬁ'm.e ol they love,

" ! - q r ; LR,
disaster claims team was iy <17 . b Lo million o, “You really are
there helping people put 7§ poperty 3882 (ore completel iemage. cams i good hands

i hives back together. R mone SUNIRIRCE. C0 o o the oty TR ¥
m'-ﬂ' h‘l = hdLh 5 ,_-.'t"'["lLT E:t:;fm:::t:;l were i ‘:::: :HTT1|I:‘\hrI|ﬂ hid L = W 1.".'I.|'.h +"'1h“5tEH'E-

o f S s & b el Iy gl et el m Fo (]
We found the Kamerlanders § mTITE d"l..l:r“g:u area’s wiors WL o RO S Prnmnind Neswsrk B

a place to stav and covered ho vactimb B8 UL e ~
. | : nal
their expenses. And because wmﬁh %W“ A"sm*

16y had an Allstate homeowners .
o . Youre in pood hands,

BY JUNE 21ST IT WAS GOMPLETELY
REBUILT THANKS TO ALLSTATE.

= my:

“Chgtdatual ey stut stutes, o MMIlﬂIﬁfm Srundurd sl Dretuse Homommor Fondiicays.




BUYA KODAK
CAROUSEL PRO R NOW

JECTO
AND SAVE UPTO $100 ON
THE FRIENDLY SKIES.

and get a certificate worth $50 off
on a single United Airlines ticker.
There's never been a better
time to buy a Carousel projector.
Or better reasons.
You'll finally be able to enjoy

If you've been wondering how your
shu;l:swuuld]ml:uhrgtmdhriglﬂ
ullfe,nw’#&n:hmemﬁmimb
uy a Kodak Carousel projector be-
twun&ptlmdﬂmﬂll 1985, and
we'll give you a fare deal on a United
Airlines trip anywhere in the U.S.A. your slides the way they were
Eimmenmﬂdﬂlilmnrm vy meant to be seen. To relive your
Carousel projector and get a certifi- UNITED most memorable experiences
cate worth $100 off on two United with breathtaking realism.
Airlines tickets ($50 off each Getoff o a flying start. See
ticket ). Or buy one of details below, or ask your
our 4000-series models participating dealer.
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DODGE LANCER
2/30 FROTECTION, STANDARD.

WEHIDA
SPORTS CAR

|"|I
IhE mL'qu:IE
E{:ﬂ on lhE: IH51I:|'E'-. And never

ending stops at the pumgp.
No more, use the sedan
has changed. .. into a sophis-
licated, street-wise performer
named Dodge Lancer,

Lancer was designed with
a new regard for the fun of
the road. And a disregard for
the commonly held notion
that performance precludes
practicality.

First, the fun,

Lancer ES. Seating: Deep
reclining buckels with lateral
supporl. instrumentation:

Tach, graphic mes-
.
Radio: AM stereo/FM siereg,
standard. Handling: Front-
wheel drive, precision balk-
anced sport suspension, and
WIG power steernng.
: renowned
2.2 liter EFl engine, standard.
EFI : mmf E' e
engine Ver
more power: Available Turbo
Sport Package — it can
from 2er0 1o fifty ina
sk 5.7 seconds.
As for practicality. ..
Room: Seating for five, Or
seating for two pfus 42 cubic
feet of cargo room

compliments of a rear
liftback and spiit

folding rear seats. EPA,
MPG: 35 est. highway
mpg and 26 esl. city
mpe. Warmanty: 5 year/

By P (O

[assenger
room, better standard high-
way mileage, a longer war-
ranty and more standard
horsepower than Mazxda 626,
Honda Accord, or Pontiac
G000" Plus, Lancer is avail-
able with turbopower . ..an
option they daon't even offer.

Dodge Lancer. The prac:-
tical sedan with the hearl
of a sports car. Buy
or lease” one al your
Dodpe dealer. Afier
all, how often do you
- get a chance to buy

- or bease two cars for
the price of one?

ol L e T

"Wihichewver Comes firsl, Limiled n'-:lHﬂMﬁ Qf poweriran and owler body rusl Irlmuhﬂesmchum. a.u;m;'

Eicilindes leases. See copy al deaher

gsed on B compellive infarmation availa

g Lrrne of grintli
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THE

WORLD'S

GREATEST
RESORT

I's everything you'd dream
of. And nothing you'd expecl.

SPECIAL ADVERATISING SUPPLEMENT



SPECIAL ADVERTISING SUPPLEMENT













Come talk
to the animals.

ever see. Ur experience, Full of
shows and exatement. Fun and
laughter. Learmng and canng. Put
some real hie mto your Orlando
vacation. Come to Sea World, And
then to our other hvely attraction,
Lypress (rardens. Lush botameal

Wlu*] vou come to Orlando, set
aside a day to whisper to a walrus,
Sing to a sea lion. And coo to 2
cockatoo. Set aside a I:lm [0 pet
a smiling dolphin or to .mL the big
gest friend vou'll ever make —
shamu!” the world-famous laller }
whale. Set aside a day for Sea agardens, thrilling shows and
World. A day for wonder in a world unusual ammals that are the “real”
that's ditferent from any vou'll Flonda expenence.

Sea “/(')'rld@.




THERE'S NO GREATER OUTDOORS THAN
OURS. Forty-three square miles of sun-
shine, lakes, streams, and greens. Three
PGA Champlonship golf courses. A dozen
lighted tennis courls. A water playground
done up in swimmin' hole style. An island
zoo. Water skiing. Canoeing, fishing, and
just plain sunning on sugar-sand beaches.
When you want to come out and play;
this is the place fo do it. OUR OUT-
DOORS DOESN'T STOP HERE. If your
Florida visit calls for a seaside stay,
Disney’s Arvida resoris at Longboat Key
on the Gulf, Sawgrass near Jacksonville,
and the legendary Boca Raton Hotel &
Club and Boca West Resort on South
Florida's Gold Coast offer a entirely differ-

ent Disney experience, just short drive
from the World.
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B oy

IN EPCOT CENTER, VISIT THE FUTURE
AND TRAVEL THE WORLD. Epcol Center
is the most wondrous of Disney dreams
made real. In its Future World, you'll talk
1o a robot. Ride on sunshine in solar-pow-
ered theaire cars. Journey to outer space
and back in fime. And be among the first
to discover Epcol Center's newest world,
The Living 5eas. presented by United
Technologies, opening in mid-January, 1986.

in World Showcase, the other side of
Epcot Center, you'll fravel through ten na-
tions re-created in wondrous detail. In a
single day you'll shop for bargains in
Morocco’s Medina, or "old city" View the
ancient treasures of a Chinese emperor,
Sing and dance with performers from
around the world. And dine in a Mexican
courtyard, a German biergarten, or even
Alfredo’s the Original of Rome.

SFECIAL ADVEHTISING SUPPLEMENT




Now take two of Flonida’s
favorite vacations. For

T

h" s W [Py

1% this years magic vaca- SR, — Full 3-day WALT DISNEY
tion combination. Florida’s 1 NS . b WﬂRLIJ"u.nm FREE.

best 4-night CTUise comes Thatsr ;j.:h 2 all free,

with a full 3-day vacation at WALT DISNEY before or after your eruise: . “uthw at a4 deluxe
WORLD?2 Magic Kingdom and EPCOT Crlando hotel, rent 4,,-'.'411 for 7 days with unlimited
Center— Free, milesge, vour 3-day unlimited World Passport
Sail 4 nights to the Bahamas. You'll zail from toall the attractions at the Magic Ki TI|;_’H-:'“‘1H1'.1
Port Canaveral, the new cruise port to the Vaca- EPCOT Center plus admission and tour of the
tion Kingdom. Aboard the «]JEﬂmf:hLu Star AT Foree E:n'fmw Museum at the NASA Kennedy
Ship Rovale, larger than most of today’s ships — Space Centers "':-’LJ"tLI:"]]:II'I'['t USA"

and the only one with true gourmet cuigine, And yveg, you can also book your week a
masterpiece mudnight buffets and big-name different way with our 3-night w eekend cruise
entertainment on every sailing. s a4-day Walt [Hsney World vacation,

Un-board you'll find seve n elegant lounges, serve your week now. Premiers Cruise and
swimming pool, a complete casino, movie the- Walt Disney World Week is available every
atre—even a full fitness program and full-time weelk. B0 send in the coupon or call your travel
couneelors for the Kids, agent now. And ask about our

You'll vigit charming — --- BN S —— round trip fly/eruise rates
Nassau for Ll':t'lu iree shop- . 'I I'I it @ eLatitd brochure ahout Premiers from over 100 eities: they're

| e .!l.- '..'.. |_|_I hensry YWorkhd '|"|.||,'_-. Thi : . ",
[ﬂT:l;..[*l]a[Erhl_Fh[Lll‘ Thenonto M 5 ,L. Uanation Conbilsation lower than any other cruse

lines! It all works

like magic. /p

PREMIER CRUISE LINES

The only Crinse and
Walt Disney Warld Week

Sait Cay in the Out Islands, Nume
our private, uninhabited
piece of paradise. With5 I

|

glizten “|'* beaches, coral l ; and mal to: Premier Croise Lines, 10]
cliffs, swaying palms —all N Georen King Bive.. Poet Crtaveral, L, a260
j.'l.rLLI!“:n-'.lur.'?-.Il|L'.l1‘L-' And to love. l e our 150 Brochure for detills. Certa
=

. Koo
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SHEHHN O S

L1 Vel ey Progiectaren

NOW, IF ONLY THERE WERE SOMETHING FOR THE KIDS
TO DO. For the kids? The biggest smiles here are often
the oldest. And they shine the brightest in a very special
place: the Magic Kingdom. In its six themed lands you
can do everything from ride a runaway mine train to take
a spin in a twirling teacup. Race through the cosmos in
Space Mountain. Even sing along with a corner Barber-
shop Quartet on turn-of-the-century Main Streef, USA. It's
the most famous kingdom in the world, and it's only one
part of the World's Greatest Resort.

THE GREATEST VACATION OF YOUR LIFE CAN BEGIN
RIGHT NOW. We'll send you a colorful 26-page brochure,
or, if you're ready to go, we'll make your reservations right
now. Write Walt Disney World Co., PO. Box 40RM, Lake
Buena Vista, FL 32830

or cau rou-rree 1-800-228-3456

For information on yvour méeling or convenlion al Wall Disney Worid,
please coll (305) 828-

Wait [*isney Worid.

SPECIAL ADVERTISING SUPPLEMENT



WITNESS THE
RE-CREATION
OF THE WORLD

233, 3

At the Wall AIRFARE HOTEL AND (45
Disney World® "L]Lm‘ h r-fulur 1 and Epcol
Center, vou don't only get Mickey Minnie,
Looly and the gang lor entertamment.
Youl get the world. In loving
reproduction. From life-
size brontosaurs at the
beginning of time to astronauts in
space. Fram a Mayvan temple to Moroccos Casbah.
And from Main Street, LIS A. to Pekings Temple
= of Heavern.

It's a world full of marvels. And heres another phenomenon youll be
amazed at. Our price. For e 'm'.;.J‘ﬂgslr_ an Eastern n'm_._sllnn for 4 davs and 3 nights
will cost YO 5 1| Ht-' as $233* from ':1]“ir.'c';‘1]-_‘;f| or Columbus. Ohio, 1;_*%1":* from
New York or $253* from Kansas Citv.

And I|H1H1ur everything. Round- -trip discounted airfare in C u.uh VOLL
hotel, a one-day pass to the '*.L.s il |"~..'II.LI11 i or Epcol Center and ever :
car rentalt Our prices for a wes _*k are equally out of this world.

So call Eastern Airlines or vour nml ' ot
Agent. And escape frorm your workaday world § ;

tor a world re-created just for the fun of it

EASTEH

FFECLAL AIRLINE OF WAlE DiSKEY

. 4 b= }
i i i LN 1T Bl il T g he
el 172 ol [2720085-008E Reservatii
g | Fiit : 3 ;' "5 P B e 1T person, o —_—
S 1LY il I CHA TR W R0 [
il IO s iy eals ar fel Theria
. 1 gt I i . | |:I'|l'| iR i i I
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Alsl’
Reach Out
America Planis

a lot of talk.

You get an hour of AT&T Long Distance calls for just $2.45.

Ve cant say enough about our new The Bonus Plan.
way tocall on AT&T Long Distance Service, Get 15% off our already discounted

Its different. You pay for vour calls by ~ evening rates.

Lhe houl i||_~.[¢-_-.1|f of by the mile. For jus |. "‘r"*‘“'|.?"'-:_l A month, vou can enjoy

It economical. You pay just 2045 for all the benefits of the Basic Plan plus an
an hour of state-to-state calls, additional [.muum. Lo,

Its “'".-."l e You pay ]| g SaImne rale . [':II_"':I]-' r._"_'-I.'!_'-'-f.‘.i'.l.'j{h'l]I'|':.:.|E sdVINngs
when vou call anyw here in the US. served  Sunday thr rough Friday from 5pm to 11pm
by AT&T Long Distance Service, even when you dial direct, state-to-state,
Alaska and Hawail. on AT&L

And thats a lot of miles for vour lhat means you'll have even mor d
monev. Heres how it works. ' Limé to take advant age of “Heach Qut’

' The Basic Plan. America and share all the httle things that

A new way to buy long distance. keep people close.

For just $945 a month, vou get one Select the plan that's right for you. All
hout of [ ATeT sta [t to-state. direc b ch it takes to enroll is a one-time 10,00 order
long d |= ance calls. Additional hours cost processing charge,
just $8.25, The “Reach Qut” America Plan has a

If vou only use part of an additional ot to say for it. Sign up and start talking.
hour, vou il only be charged for the part ror more information and to order, call
you use, 1 Eﬂﬂ 551-3131, Ext. Z‘.E}{]

The Basic Plan applies any time The best service and now an hour of
saturday, Sundav till 5pm and every might calls lor just $945, That's AT&T
trom 1lpm till Bam, Reach out ond touch someone.

e —

== ATsT

=== The right choice.




Why every kid should have

COMMpLUters 1

ither comput

Unfortunately, there are still — The Hc is just like the leading  progra

MOre ks
CHNUETS

B

SO NN0
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nacks of bully nerds to get some o be exact

LIne Of 4

Which i
good sense
Apple c personial computer of  access the worlds
their very 1

an Apple after school.
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software package. Personal
finance and tax programs. Diet
and fitness Programs

Not to mention fun programs
for the whale family Like
(Genetic Mapping and “Enzyme
Kinetics

One .-j;p]lw]t' that wont
leave them hungry.

The Apple Ilc is easy 1o set up and
earm. And it comes complete
with most evenvthing vou need
10 start computing in. one Do

s u"«ud g 4 free, easy-lo-use

dliskette course to teach vou all
about the llc —when vour kids
pet tired of vour questions.

As well as 2 long list of buili-
in featres that would add about
| ler-
minded computer The features
include:

128K of internal memory—
ds powertul as the average

e Frescgpe Wniew JY Peewd el gl

office comy 'n;m'l'

A built-in disk drive that could
drive up the price of 4 less-senior
machine considerablv

dnd built-in adapiors or

F
FARPE -8 M= A am

L |-"'r||r YW g R RLL Y |

The big 4-inch ColorMonitor g

a high resolution 80-column

the torm of sharp color graphics
Or near-letter-perfect text, in

color or black and wh _
ImageWriter I works quickly i

SheetFeeder, it will automatically
toad and unload up 1o 100 single
sheets of paper”

If Tocal colar isnt enough
vou can talk to the rest of the
world through our new wall-
mounted Apple Personal Modem
00,1200, With it, vou can do

| IIIIII]IIIIIIIIIIIII]ITH_IJ_HUﬂUlL

adding accessories, like our new
ColorMonitor He, ImageWriter 1]

printer and the Apple Personl
Modem 300/1200

A feast for their eves

||E:'|J ||.|""' I_l.-l."" ' ‘|.'| I||| l__ |||II|."'| ||

vour banking at home, check
VOur stocks, gain access o all
kinds ol mlormation libraries
and much more

Which would all add up o a
VETY mipressive [ist of expand-
4hle accessories i it werent lor
all the others. Like an Apple-
Mouse, And an extra disk drive
when the time comes

I| I.H T |-|I 4 II. VAR TR

monochrome text for won
PROCESSINE

With our new ImageWriter 11
vou can ke all the color off
the screen and put it in print. I

Avoid growing pains

So while vour childrens shoe
sizes and appetites continue 1o
prow 4t an alarming rate, theres
one thing you Know can &eep up
with them. Their Apple e

[b leamn mare about it, visit
——" any authorized Apple dealer

et e Or talk to your own computer

';'"'w.|h'|"1:"-

\S SO0 G1s
from schiool

'.j""'f‘ ol e
ite. The

' RN ) Fis- T T M

Al |I|IIIIT| Andl ﬂ..r|.|..u.H W
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OUR NEW
27-INCH TELEVISIONS
WON'T CROWD YOU.

Let’s face it. a 19-inch picture can be a hittle cramiped.
w25 inch screens ofter a little more elbow room. But our
27-inch* stereo color televisions offer more. The big picture.

With more pieture from cormer to comer, side to side and P Lo
hottom. s meredibly xiw_-‘rr. With rich. vivid colors. And stereo

FEC W

recoplion bunlt . 56 :'-'l.|||... be able to CELJOC all the new stereo

television broadeases. Take a look at our new 27-mich stereo color
televisions. The big preture.
Zenith, Smarter than ever

W,

"

[he quality goes in before the name goes on!

Model SBITITY, Back tish with chiamie nas. Hidped, detsctiable spea) Sirulated guctu = 15 Lrmth Electmn |



In November on Nickelodeon Cable TV: National Geographic

EACH SUNDAY'S PROGRAMMING IS REPEATED THE FOLLOWING SATURDAY FROM 8 TO 11 P.M. (EST)

o e ™

Sunday, Nov. 3

*RAOOLD SKRULL, SEW LK
To study the ancient Taung
lkull, top scientists use modern

toials

ESIISCHALINLE GF MANKINI
Bichard Leakey traces the
archaraloiy of Kenva's Kift
Vallev, where hunter-gathe rer

"_____un..“_ L0 FraTeE

® 0 10 KAMOYA KIMEL
PN EE LS

Fosstl hunter eecelves National
Lagagraphic Society meda

*h20 THE EDGE OF EARTH
AND SEY

Whatch the pertlous lnunching of
hot-air balloons high in the
Vieneruelan Andes

T CONQUEST
T he soviet Umion nnd the U S
Fiwce Lo Copqier space

s Al ASKA S BIG BEARS
oy iorare, closieup ook at
Alaska's brown bears us they

huant, fish, and froli

ki

Sunday, Nov. 10

* 51 THE AMISH
Hear the Amish spenk for
themselves in this portrait

o 4 gentle people

._..H_..._w.._.._—_._.._._._.____-..._u

stunning sand formations in
Aleeria form the ha kelrop to
hreathtaking rock <climbine

TR0 NEALARA FALLS
Lasting embodiment of power
il Uhesinaty, the falls haw

fnspired millions

15 AMATEUR SATURALIST
Crerild] and Lee Diurrel]l mes
FhifGs 1o Sooth Alrca's
Lmialoz CGrame Beserve

ofi:45 ALYESEA—ARCTIC
WILDERNESS

=ee the many faces of northern
vidska s carthou, moose, and
gireden plovers bow to the
thanping season

" =45 BATE S CAN
Learn from Harold Bate how to

ATy Y OUT CAarT O mManure

|

1

Sunday, Nov. 17

* 5l ITHE L.AST FLACTF
I EXGILAND
[sodated Sennan Cove suffers

harsh elementy and flerce fewds

" S50 MARSUPIALS
WS UUNDER

Mieet Australia's tinv honey
PeOasum, 1e L rmite-huner
RUMDRL, RN ____n. AT

acrobotic pyemy glide

# Do SHIVA S DISCIPLES

¥ laming torches adorn o younig
boy as he dances in Kerali,
Lnclis, wvere Stiva, the

flancing o, = deepnly reversd

shig5 WATER—A FRESH
LMK

Walter S1pl swims among
piranbas and walks under ice,
pursuing his hohby of
frechswater filming

"= 48 THE LADY AND

FHE v

In Untarno, Canada, oin Kate

nnd Larry MeReever. who care

for injured owls

Sunday, Nov. 24

#Ri00 BACKSTAGE AT THI
AEAVER IMOIND

ahake the challenges of &
wildlife filmimeiker

=i IE AMATEUR SATURALIS]
England’s hedgerows are home
by many creatores, as Leeralo

and Liee Durrell discover

*Ri45 MODHOCCO S AIVER ROSE
Lined with pink laurels, the
L¥iam er Rbia has never before
been explored by kavak

* i L5 THIUVMPH OF THE
NOMADS

Befone the Europeans came
Auistralia's Aboriginals
flourished in a har<h world

"L REIRTH OF A SHIP
French marine carpenter Y von
Liochel creates a replica of a

| Sth-century saltling vesse|

*Tig R CUNA INTTIATIVE
Cuna Indians along Panama's
niorthesst coast preseryve 5 0010

aeres of troplcal rain forest

EE EXPILORER
ot Sundavs:

5 p.m. Eastern

A4 pom, Central

3 porm. Mourntain
5 pom. Pacific

and Saturdays:

8 p.m. Eastern
7 p.m. Central

& pom. Mountain
& p.m. Pacific

NOTE: Some Pacific
rime zone subscribers
receive EXPLORER
2 poo Sunday and

5 pom. Saturdoy,
Consult local

listings or call

your cable eperator
forr eernfirrmcticn,

THIS PAGE
TEARS OUT



Nickelodeon America’s most respeclec
cable network for children, is now for adults,
too! We’ \rE enriched our prQFrl:lmmmg

with the prestigious Mational Geagroph

EXPLORER seres. And thanks to the new I"-Ind-n at Nite,
Nickelodeon brings you quality

television 24 hours a dnﬁ*

To get Nickelodean, call your local cable company.

I\Iouemher on I\In:kelodeori'
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The category of
personal luxury cars
Is again a category
of one. The carthat has defined
personal luury for a generation
now redefines the
The Toronado offers an ﬂut

standing ride, with a choice of
haam.ﬂmmm

ary “body” computer
88 vital functions, ﬁnm
mnwﬂhm
Toronado has been riding
the leading of automotive
for 20 years. Inspired
aesthetics and engineering is
what you have come fo expect.
This car obeys but one basic rule:
never, never be conventional.

There Is a special feel

in an y@ m

Lal's get it logether ... buckie up.




On Assignment

Be-,mlj LOCKED IN ROCK for one to two
million yvears might seem the ultimate In
stahility, Yel now the Taung chid could not
move =0 muoch as /1000 of a millimeter-

1125.000 of an inch—if Kenneth Haoines
(right} was Lo translate s laser beam into a
halogram for this month's cover. Haines, a sct-
enUst I oplics with the eve of an artist, b

made the eagle hologram for our histori
larch 1984 cover
This time, however, Haines was working
not in his own Ameérican Bank Note Compans
laboratory in Elmsford. New York, but half a
world away at the National Phyzical Research
Laboratory in Pretoria, South Africa. He was
there thanks to Phillip V. Tobias (below), dis
neuwizhed anatomist and |'|.lJL"".'.l'I'.|'[- ] il E1SA
at the University of the Witwatersrind. Sus
cessor to Ravmond Dart, who in 1924 had first
recogmzed the importance of Afnca's laung
child to the study of human ancestry, Tobias
pave enthusiastic and crucial help

Haines had thought his work would tak
thriee weeks. but he found that the South Afn
can laboratory, while fine for laser research,
was not well suited to making holograms

=0T Of |_E_'||_=' |||_'-'-El||_"|'-- | he laser was i]l A
separate room and had to be beamed into a

t-tight or clean enough. The

rocm not itsell lig
fossil-mounting structure was not  stable
enough. (That latter problem alone took four
weeks to solve,) The tossil bad been protected
with coatings that reflected 100 much light
I'hen ..|"-1IJ:'_':*|Z:-"- Law took over. The laser hid
to be repaired; then it broke; then another had
10 be flown in from Haines's laboratory. This
all -_'|_||]1|:|:__-u_|‘,-i|_'11 the central problem: 1he
priceless skull could not be altered in any way
or even handled, in making the hologram

Veanwhile, photographer Jonathan Blar
wiz recording the work for the magazine and
pProducing a documentary [ilm of the event

With the continual all-<day and half-the-
night help of machinist and laser scientist € or-
nelis Van der Hoeven, “who was invaluable to
me,” Haines pressed on for six weeks to make
what he considered an acceptable hologram.
“Perhaps we were beinga little too picky, but 1
don't think so, " he says
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