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The Atlantic widens, the Pacific narnows.
the Alps grow highenr. Los Angeles
slides northwand, and Afhica splits apart.
A repont on dramatic new discoveries about..

THIS CHANGING EARTH

By SAMUEL W. MATTHEWS

al the 122.000-mile-tonge Mod-Atlante Kidee

Here earth’s solid skin had

LACK, BARREN, as forbiddinge as an
ash heap from hell, the tiny 1sland in the
open océan onted smoke from ils cracks

anel crevices. Cwar hight plane circled,
gliding on the cold sea wind. We sideslipped,
dropped toward @ cinder beach, bounced,
and lurched 1o a stop
My voung leelandic pilot, Ingimar Davids
som, turned with a gnn. “You're now on the
VIOryY Rewesl |.:I|l| (K4 r.|.r|'l."
He was nol

enough, Other voltanoes have erupted since

e said
totally nocurate. though close
the island leelpnders named Surtsev begnn
spewing from the MNorth Atlantic in Novem-
Bul this one had put an eéntieels
new fame on the world map, at a spol where
nothing but ocean had existed before

We had landed on a freshly upthrust peak

L 1963

| PREES S

cracked apart,
and orange-hiot magma had Bowed up from
the deep intenor (next pagel. Here, even now,
the floor of the Atlantic was moving, spread-
ing outward., carrving Europe and North
vmenca fBarther apart by nearly on oimch 4
vear. Here, before my eves, the face of the
warld was changine

lceland itself, tha
s, was split gsunder and growine measuralils
wider. I hod seen the

floar 1n a Land-RKover,

bie tsland just north of

FifL, dfivien geross |
stood] al m Ereal erack
1] where lceland's Althing, its legis-
lakve adsembly, besan mectinge m A D, S3
mure than a thousand vears aeo

Yel thot 15 ||I||_'. On v w1l ili |_:!II, N il

(Conlinued on dage 7






IO ENT CHILD OF CHANSGE. the island

ikl ll‘lllrl.'ll-'Fll "[.'i"lf N -I|'|'|'.||I '|.'|||I '-|I||.'| Fd | I||I|I

Teoland, Tn 1963 it barst from the Atlantie,
||I_I|,I Il .'.||J" f ||-|| '-..'Jr;.ll |]|'|||'|'I'.!.'-: frireets it

alteringe the face aof the varth.
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How the continents

200 MILLION YEARS AGD,

A single supercontinent — which
geolegitts now call Pangeea,
“all lands" — iy washad by &
universel ceean, Parnthalassa,

135 MILLION YEARS AGO: The
northern [andmase. Laurasin, has
iplit from the southern, known as

Gondwina or Gondwanaland This
has aleo divided, with |ndia

heading north toward Eurasia

&5 MILLION YEARS AGD: The North
Atlantic and Indian Oceans have tuken shape
(far rightl, and the South Atlantic widens.

Australia is still attached to Antarctica,

pEEmE B LgEE @ DhREETH
CEMPILTE §F JimEp W mEkFEE

TODAY . Australia has torn from

Eurasia. India has careened into
Eurasia, thrusting up the Himalayas.

S0 MILLION YEARS FROM NOW,
Australla plows narth. The Atlantic
and indian Coears continoes to

witden, the Mediterranaan shrinks.
California west of the San Andreas
: . - Fault, detached from the mainland,
f ' : - slides toward the Aleutian Tranch.




have drifted apant

LOWLY AND PONDEROUSLY, Lhe continents

are traveling across the face of the planct,
carrving us as passenpers, In the lifetime of &
man, North America and Europe will move
{arther apart by about his own height

Some 200 million vears npo, only yesterday
in earth's time span of 4'% billion vears, the land
areas formed a single supercontinent. Then it
broke inlo fragments that largely define today’s
contnents, and they began incredible voynges
across the planet. These diagrams, based on
maps by Robert S. Dietz and John C. Holden

of the National Cceanic and Atmosphenc
Administration, trace the continents’ majestic
progression, and even plol their predicied
positions 50 million vears hence (bottom).

How can colossal landmasses cross the
seemingly solid earth?

In the 1950's oceanographers discovered
that a continuous mountain range 40,000
miles long winds through all the ocean basins.
Along s crest runs o narmow rift valley, floored
with hot rock. In a process known s “sea-
floor spreading,” material from earth's interior
wells upward in these valleys. The ocean floor
moves steadily outward fram the rift, pulled or
pushed across a less rigid laver beneath
by forces still not understood. Offsetting the
steady creation of new surface, other regions
of the ocean floor plunge down, or "sobduct”
into earth's mantle along decp-sea trenches

Earth’s shiftung crust, scientisis postulate,
is actunlly a mosaic of perhaps 10 great
segments, known as “plates” (pages 10-11),
They carry the continents and ocean basins on
their backs Hke groat rafis

geologic time T was seeking to cross |
wias making a journey across inconceiv-
able distances of time and earth-change.
| was going back two hundred million
yvears and more, back o an age when
there was only one greal continent—
Pangaen, meaning "all lands™—and only
ane ocean, Panthalnssa, “all seas.”

My guides were to be dozens, even
scores, of scientists who study the earth.
Within just the past few yvears these men
and women have come Lo j starthing new
understanding of the shifting, shuddering,
hot-hearted 1::I|.E_ll1l.'_'.|'. on which we ride.

Their new view of the earth is of con-
tinents dreifting majestically from place
to place, of mountaines and island chains
forming like rumples i Tugs pushed
together, of oceans opening and closing.

The earth's seemingly rigid crust,
these geologists say, actually consists of a
crazy quilt of great rafts, or “plates,” that
are much like huge ice floes jostling about
on a frozen sea From 30 to 100 miles
thick, the plates slowly move, carrving the
continents and ocean basins with them.

Shding over a hot, semiplastic lnver
below, the rigid plates grind and crush
topether, causing earthgunkes and val-
cani¢ eruptions. They crack, usually in
the ocean basins where they are thinnest,
and the pleces move apart In the cracks
molten rock wells up and solidifies, like
new ice forming. Along other edges the
pliates are just as steadily destroved. They
bend downward, forming the deep
secanic trenches, and shide beneath an
opposing plate or edge of a continent Lo
be consumed within earth's interior

50 it would have seemed to manv eri-

ous geolomsis ond geophysicists only
ten years ago—and so 1t still seems to
some. Hut the past decade has brought a
sweeping revolution in understanding of
the earth, i new basic grasp ol the forces
that shape it. The change of thought has
been compared to the scientific upheavals
that occurred when Copernicus showed
that our planet is not 8t the center of the
universe, Darwin postulated the slow
evolution of living things, Niels Bohr
described the atom.

“Tt s ns if we have been walking the

(Continued on page 12)

IF ALL THIS sounds like utter fantasy,
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T DHAMATIC CLARITY, belts of carth-
wnmmug and volcanoes draw the bounidanes
of the drifting segments of cnest that pave the
planet. Both quakes and volcanism torment the
region of the Red Sea and Gull of Aden (1),
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where sea-floor sprealing opens & new ocean
e 280, Subdduction of 8 southeast Pacific
plate benesth' South America (2) uplifts the
Andes and breeds the guakes that rock Chile

and Petu, Similar subdurction under the Indo

fllaayEs @ ag FEEF Pimesis, rridEalE P wliieii =

nesian island chouun fueled the 1885 eruption of
horakatoa (33 Plates rubbing edge boedee cansed
the cathstraphic San Franosco earthgquake of
1506 (41 Collision between the Arabian plote
and Asba regulatly jolts Iran and Turkes (5)
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deck of a ship, eves down to study the deck,
and have never looked up to see that the ship
itsell was moving,” a noted Canadisn geola-
pist, Professar J. Tuzo Wilson of the Univer-
sitv of Toronto (page 31), told his colleagues
in i major address a few years ago,

“Textbooks are bemg rewritten,” sayvs a
U. 8. geophysicist, D, Leon Knopoff, “Teach-
ing of geology i being totally revised.”

“A great excitement pervades this field of
stucly, vet there are diverse and contradictory
opimons about the significance of the new de-
velopments,” writes a distinguished Russian
sealogist, V. V. Beloussov,

Professor Beloussov himsell still questions
the extent, even the existence, of contimental
drift. Hut | heard him farly summarnze many
of the arguments and new concepts, spealong
in English in the great auditorium of Moscow
State University before carth sclentists gath-
cred from all parts of the world in mid-1971.

From such meetings, and in countless
scientific papers published i the past few
vears, has come recognition at last of a notion
propounded in detail 60 vears ago by a long-
unheeded German meteorologist and theorist
named Alfred Wegener.

ONG BEFORE Wezgener's time, geagra-
phers had noticed that the continents—
Africa and South America in particuliur—
would it together like o jigsaw purzle, if only
they could be moved. As early as 1620 Sir
Francis Bacon speculated that their siemilor-
ity of shorelines could scarcely be un accident,
though he did not envision actual movement
In the mid-1600's a Frenchman, Frangois
Placet, proposed that the Old and New
Worlds were first split apart by the 40-day
deluge and flood described in the Bible. His
idea was echoed as late as 1300 by the Ger-
man scientist Alexander von Humbaoldt
All through the 1800 came discoveries of
identical rock lavers, fossil life, and other
strange matches  between  widely  distant
land< Hut not until this century was the idea
seriously developed that the continents as a
whole might have moved. This was put forth
first by u U .S geologist, Frank B. Tavlor,
between 1908 and 1910, and then more sweep-
ingly by Wegeher, beginning mm 1912

In his book The COrigin of Conbinenls and
Ovegus, published in 1915, Wegener wrote:
“The contiments must have shifted South
America must have lain alongside Alrica
...the two parts must then have become

12

increasingly separated over millions of vears.”

He proposed that the continents, blocks
of lighter granitic rock, must somehow plow
through the heavier basalts of the ocean
floors like mpantic ships, driven by lorces
related to the spin of the earth

Conservative gealogists reacted far from
mildly. In the 19207°s u president of the pres-
tigious American Philosophical Seciety in
"hiladelphia  pronounced the whole idea
“utter, damned ot Wegener, after refining
antl republishing hit evidence several times,
died in 1930 during a meteorological expedi-
tion to Greenland. He was generally dishe-
lieved and derided.

A few wide-minded geologists, though pre-
ciows few, ook his lided seriously. A Brilon,
Arthur Holmes, espoused continental driit
in the late 1920's; he developed the theory
in o texthook, Principles of Physicol Geology,
that is still unsurpassed in its field A South
African. Alex. 1. Du Taoit, compared land-
forms and fossils and came to the unshakable
conclusion, expressedd in a 1937 book., Our
Wandering Continents, that his country must
ance have been attached to South America

Muost schalars, professors, and students of
geology, however, hnding too many mncon-
slstencies in the evidence, scorned and all but
forgot Wegener’s theory. There the matter
stoodd until after World War 1L

Then an explosion of knowledge 1ook place,
thanks in part to pew and sophisticated in-
struments, some developed to sound the seq
floors, others to record earthquike waves

A chain of huge mountains in the midst
of the oteans was charted “Though the Mid-
Atlantic Ridge was known,” Bruce C. Heezen
of Columbia Universitv's Lamont-Daherty
Ciealogical Observatory told me, “we woke up
to the fact that the oceans held a mountain
range 40,000 miles long.” The huge submarine
ricdize, mapped by Heezen and his colleagues
under Mourice Ewing. winds around the
globe much like the seam of a baseball,

The oceanic ridee 15 divided in turn by a
thin, deep valley along its center line. The
extent of this rift was first recognized by geo-
physicist Marie Tharp, a colleague of D
HMeesen (page 300, while the two were charting
the Atlantic Hoor in detail in 19533

“Not only was the rift clearly visible on
bottom profiles.” Bruce Heezen said. il coin-
cicled almost exactly with the map of mid-
ocean earthqunkes. Several venrs later, when
SUPErsEnsitive selsmometers were sel up 1o

Natfonad Geographic, Januwary [W72



detect underground nuclear tests, they con-
firmed the distinet pattern of shallow sep-
floor quakes. These precisely defined the rift
and the great faults, or transverse breaks in
the ridge, between sections of the rfr"

Similarly, earthguakes were known to clus-
ter along some continental edpes and chains
of islands, particularly around the Pacific’s
“Ring of Fire” (pages 10-11). Here they some-
times oecur far deeper, following steep slopes
to depths as gpreat as 450 males

Earthgquakes are caused by rock hreaking
suddenly. Something was happening along
the ocean rifts and those deep slopes:

Could it be that throueh the rifis in the
ocean floor the very stufl of earth’s interior
wits welling up to form new crust, solidifving
and moving outward? Could the sea flbos
be spreading, carrving or pushing the con-
tinents ahead of them?

At the other end of this great convevor
svstem, could old crust be dizappearing in the
deep trenches and under continents? Was
thiz= what citses the deep earthguakes, rum-
ples up the island wres and mountain ranges,
and sets off volcanoes?

Among those who advanced this idea of
sen-floor spreading, writing landmark papers
about it a decade geo, were the lnte Harry H.
Hess of Princeton University and Robert 5.
Diiete (page 315, then of the U S Navy Elec-
tronics Laborntory. Hess presented his con-
clusions very tentatively, calling his article
“meopoetry.” But many other geologists and
oceanographers were listening. More evi-
dence was needed.

pass, Earth’s magnetic feld—the lines of

magnetic force runming hetween north and
south  poles—influences the magnetism of
rock as it conls from molten form or accumiu-
lates as= sediment on the Aoors of lakes and
seis. In effect, rock lavers formed in past
geologic ages keep permanent records ol the
dlirection to the magnetic poles at the Ume

Az measured on different continents, how-
ever, rocks of the same age seemed (o poinl
o poles in different places

*“The problem could be solved only by as-
suming the continents themselves hid moved,”
fan Dabael, & Scottish geologist now  at
Lamont-Doherty, told me “That's busically
what one British team, ot the University of
Neweastle upon Twvne, did: They demon-
stcted continental drift by matching pole

IT CAME, in simplest terms, from the com-

Thiy Chanping Eartly

positions. The poles as recorded in England's
rocks, for example, could be precisely mutched
to North America’s by closing upthe Atlantic.”

Five years ago, flat on my face on a rock
outcrop in Antarcticn, 1 watched a young
red-bearded. geologist, Thomas . Early,
use a compass and léevel to onent rock samples
to toddny’s magnetic Aeld, before breaking
them free to seek evidence that the southern-
most continent has moved. [t has, although
far less than other landmasses

Paleomagnetics, as the sclence is called, has
produced even more startling facts,™ One is
that the planet's magnetic field has reversed,
flip-flopped north and south, many times—al
least 171 times in the past 76 million vears

The reversals were confirmed in the early
1696(0's in rocks in many parts of the world.
They could be dated by fossils and radio-
active isotopes. A time chart was developed,
showing when the reversals occurred. The
chart now extends back 160 million years

Meanwhile, seagoing magnetometers—
long, slender torpedolike instruments—hud
been developed and were being towed by re-
search ships back and forth-across the oceanic
ridees. The squigely tracings they produoced
showed striking varintons in magnetism' on
Lioth sides of the rift vallevs

It occurred to two voung British invests
eators, Frederick 1. Vine and Druommond H.
Muatthews of the University of Cambridge,
that if new crustal rock wans indeed cooling
and solidifving at the ocean rifts and spread-
e outward, a record of the magnetic fip-
Hops would lie there in the sea floor, as if on
4 vast tape recorter.

=0 1t proved. Sca-bottom magnetism not
only showed the reversals in parallel stnpes
along the ocean ridees, but also detected them
an both sicddes of the ocean-floor rifts, like mir-
rof tmages. 1M, for example, a sharp reversal
wits Tound 300 miles east of the Mid-Atlantic
Ridee, p matching stripe would lie 300 miles
west. By measuring the distances from the
rift to reversals whose ages were Known, the
oceanugraphers could read how fust the sea
fioor was spréading

The ingentous method worked wherever 1t
was tried The Atlantic Clcean was shown to
b opening at one to two inches a vear. Parts
af the Pacific floor, poarticularly off South
America's earthquanke-wrenched west coast,
were moving four times that fast

*See “Magnethe Clues Help Diate the Paet,™ by Kenneth
F. Weaver, Natioxan Geoairartie, May 1967

| 3
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divide South America and Afriea L35 mllnon
vears aen (lopl, The American plate sulbiduc
mler the Pacific plote, far left. A hol spot, of

plunie, spows multen lava ffom deep lrenent|

earth's crust (diagram at left)

By 65 millinn vear: dvo imiddle) the conti-
nents have spread 2,000 miles, tratling-lova fron
LI fadil -:-l'-’_ By NOFETT -_:I-rn.urur:-- e =.':" !I|l
Fuetinn  2one has reverwed, now the Pacifo
Howr pluneges under South Americn

Toddav's South Atlantic, 4,000 miles widle, stll

RO |_.I__ I||-.|'| LW |cIveEs b vl

©éeiffopal Geovranhic, fanaary FO7 5



Since the original paper by Vine and Mat-
thews appeared 1n 1963, much more magnetic
evidence has been gathered. The new data
make 1t possible to date when various parts
of Pangaea split and began moving apart.

"“INorth Americih and Africa separated 180
to 200 million years ago.” savs Walter €1 Pit-
man I of Lamont-Doherty matter-of-factly.
“A rilt between Afrvica and South America
appeared about 135 million vears ago. Final-
lv, North, America parted company with
Eurape only about 80 million vears ago.”

Wegener's single great protocontinent split
lirst into two blocks (pages 6-7). In the north
wits Laurasia, conststing of the ancient land-
mass of North America (caulled Laurentia)
plus Europe and A=ia In the south was Gond-
wanaland, or Gondwana (named for a geo-
logic region of Indin), made up of Africa,
south America, Antarctica, Australin, and
Indin, which then lav far south of Asin The
Tethys Sea, an arm of the great ocean Pan-
thalazsa, extended westward between them.

Then South America began sliding west-
ward. Africa parted from Antarctica. India
broke free and sailed 5,000 miles north. It
collided with Asia only some forty million
vears ago, The collicion uplifted the high
Tibetan Plateau and raised the Himalavas,

varations and fip-flops that proverd to

mast (oubtérs in the 1960% that drft had
taken place. Other evidence pled up.

A British team at Cambridee, under the
eeophysicist Sir Edward Bullard, used i com-
puter o demonstrate the fit of Africa and
south America. They compared not today's
coastiines, but the 3,000-foot depth line along
the continental slopes, where they fall away
Imto the deep ocean basins

Geologists from the Massachuseits Insti-
iute of Technology and the University of Sio
Faulo in Brazil, led by a then-self-professed
“anti-drifter” numed Patrick M. Hurley {page
30, went a step further, Using radioactive.
isotope dating technigues, thev compared
rock stratan on the west shoulder of Africa
and mong the cast coast of South Amernca
The rock lavers and ages matched precisely,
even to bands of tron ore, tin, and goldd

In Antarctica, in 1967 and again in 1969,
explorers mace what the National Sclence
Foundation reported as “one of the truly great
fossil finds of all time.” From rock oulcraps
in the ice-locked Transantarctic Mountains,

IT WAS not only the wavy lines of magnetic

Thiy Changing Earth

they brought home fossil fragments of land
cregtures from the age of dinosaurs.

The animals, among them a sheep-size
reptile Known as Lystrosaurus (page 17}, a so-
called “index lossil" were the first vertebrate
land animals ever found in Antarctica They
were identical to those known to have liverd
in Africa, India, nnd China 180 to 225 million
vears ago. hey could not have crossed even
narrow spans of open ocean.

“The fully developed presence of Lystro-
raprus in Antarctica.” reported Dre. Edwin H
Colbert, o renowned paleontolomst who also
once doubted continental drft, “indicates
thot Antarctica and southern Africa were
jomed along a broad front. The same 15 true

for peminsular India. . making of them
essentially o single land.”

all came home in mud and rock dnlied

from the fioors of the world's oceans by
a gangly, improbable zeagoing drill tower
named Glomar Challenger (page 8).

In August 1968 began a most remarkable
expedition in scientific exploration, the Deep
Sea Dirilling Project. It was an outgrowth of
the abortive Mohole Project of the early
1960's, which was originally proposed to drill
entirely through the outer crust of the earth.

Crlomar Challenger was designed by o Cal-
ifornia offshore oil-drilling company, (Zlabal
Marine Inc, to lower more than 20,000 feet of
pipe i the open ocean, bore into the sea floor,
antd bring up bottom cores, or samples, The
technical feat has been likened to drilline a
hote 1o & New York sidewalk with a strand of
spaghetts dangled from the top of the Empire
State Building.

Federal funding was provided through the
National Sclence Foundation. The project
was planned by the JOmEsS proup—Joint
Oceanographic Institutions for Deep Earth
sampling—aund directed by the Scripps Insti-
tution af Oceanography 1in California

U her very first leg Glomar Challenger—
which proudiv carries the name of the historic
HMS. Challenger oceanographic expedition
of the 18707 «—struck indications of oil under
12,000 feet of water in the Gulf of Mexico.
Cil-bearing structures had never hefore been
thought to exist under such depth of water

Chn the third drlling leg, the ship proved
that the Atlantic Ocean was indeed growing
wider. Late in 1968 she lefl Dakar, on the
wiestern hump of Afrca, and salled south 1o

HL‘T THE MOST convincing evidence of

15



the crestline of the Mid-Atlantic Riudge: There,
on both stdes of the central rift vallev, she
drilled hole after hol

Christmas Day, at 3:30 am., o key core
spmple came up the drill pipe. It showed
clearly the boundary between sediment and
basement rock. And the age—or, more ac
curately, the vouth—aol [ossils al the basemént
vonfirmed the grand theorn

‘he proof of sea-Hoor spreading

seemied to be i oour hands,” reported fhe
expedition co-leader, Dr. Arthur E Maxwell
of Woods Hole Oceanopraphic Institution
in Massachusetts. As had been predicted, the
ocean floor was voungedd at the mid-ocepn
divide. The fossils grew progressively older
Lhe farther the drll ship moved outwaard; in
both directions. The sea floor on each side
wis shiding away from the NidcAthantic Ridee
at nearly an inc

} A VAT

DUR YEARS andd newrly 400 holes later, _
(elomar Challenger 15 stll driliing the hard

skin of the carth, She has shown that the Kev peces of a geological puzzle camn
ocean foors are far vounger than the con- from Antarctica’s Coalsack Bluff (above)
tinents, The oldest sediments vet found in only 400 mdles from the South Pole, Here i
any of the oceans were laid down only some team of Umited States paleontologists dis

L) million years ngo, In contrast, rocks covered fossls of the extinct reptile Lystro-

found recently 1o Greenland have been dated
At 598 nlfton years old

S i 1969, i remaans also occur m
Yreacand India, which toeether with Ant

artica, south Americas and Aostralin mds
apr andlent Gondwanaland thelow

f carth's totil are, now edbimated by geo-
phyvsicisls al about 4% llion vears, 1= Laken

as o single 24-hour day, today's ocean bisins

are thus scarcely an hour old. By the same ]| _":.ﬁ
measure;, our cave-dwelling ancestors were £ f__
ing their prey less than a second ago; the | SOUTH F- '
hunting their prey less th lI'I"1. e L-.mn Lic \. AMERICA I.lﬁll II,::.-
paast 500 years 15 bul o ~ !
' | A / |
EARTH'S PAYT hundredth of a sedond, ' o AFRICA 1)I b
W5 ONT 1IAY : [/~ . 4
: ' ' and o 5-vear working Y. f o -i
14 hours= 4% billjon yvoar ife 1% |||:|§:._ one-1Llo- | - --L:"-——'
| hawr= 180 mablblasp veuas P . J o N
. Lt sandth of a second / 7
| muimaate = 4 mislbion ywenrs L Y . - I.|I ._.______.-"__.-——ll
| second = 500000 verrs (rlomar Challenger \s AR L ’—::‘-'-'.h el
Iy 19500 proved that 4 -I. I = lr'f B INDEA

Alrica, slowly but inexorably moving north -"‘*.."-. -fﬂ_F_r,J tﬁ\
wared, 1= closing the Meditermranein Sea Vol- X -'“-,' ANTARCTICA ‘ '
camic eruplions, such ns Mot Fina 1 F'_ +1F-'.::;.T-.HFF|:I=
1671 (pages 16-19), as well as the wvinlent ||
earthqguakes that shake Ureece and Turkey,
are byt tnoudental shdvers in this colbision of
compression folds and dis-
places the Mediterranean’s loor and lifts the
Alps ever higher

six mallion vewrs ago—Iiwo minutes (o out
one-day time scale—the Medilerranean wiis a 2000
A two-mile-ceep fdry  valley foored with : -.1u..'r:- "I '
salt, the drll ship dizcovered. Witlled off {rom

[Hents 'he cradua

b=

Vatiomal Ceographic, Janary 973



Onctime resident of Gondwanaland, sheep-size Lyitrosanrus proves that
Antarcticn once was parlt of a much larger sopthern, lnndmase Remains of
the reptile, which flournshed 200 milbon years ago, abound in South Afriea
and Indin, Mot until the discovery at Coalsack Bluff did paleontologsts know
it also inhabited Antarcticn. Because the ereature could i have crossedd s

wide span of aalt water (o reach Antarclica, that continent, with Africh and

[nddin, miust have been part of Gondwanaland, which later split and dispersed

the Atlantic by a mountain range across the
atrait of Cabraltar, fed only by a few nivers,
the sea had evaporated complete

“As chimate changed,” Dr. William B. I
Rvan of Lamont-Ioherty said after drlling
the Mediterranean’s floor in many places;
“Brine pools nnd lakes at the low points flled
and dried up many Limes " The process formed
salt beds thausandz of fect thick, salt typical
of evaporation in desert heat

Then the dam broke, ||L'lh:1|'l=' in an earth-
quake. The Atlantic poured back 1n a cas
carling waterfall the Tike of which the world

LY

has not seen since (painting, [ages 20-21)
seawrter looded 730 mles up the Nile Valles

Russian engineers drilling boneath today’s
Aswin High Dum found successive lavers of
fresh- and saltwater sediments in a deep
porge cut into Nubian sranmite by the river os
i Howed to a seafar lower than todav's. Their
discovery supports Dr. Rvan's view that the
ot Criliraltar
formed and broken a number of times.

I|.I.|=I AL 0SS My I'.-il".-'l'

Fhis Chaneine Foarth

Long before this—450 million vears ago,
or o tenth of our earth-age day—a polar jce
dome lay over what ts now the Sahari, It el
ice-carved prooves still clearly visihle in the
bedrock of the Algeninn desert

“Paleomagnetism shows that this regdon
must have been at the South Pole, even
though it's now 30° nerth of the Equator.”
savs L. Rhodes W, Faurbrdege of Calumbia
University. " Algeria, in fact, his drifted some
5,000 miles north around the curve of earth.”

When today's sabara lay at the South Pole,
nowever, the Boguator (es andicated by fossils)
ran diagonally across North Amerncae The
two land blocks that are now Afrnica and
North Ameénca must thus have been 6,000
apurt, a guarter of earth’s cireum
ference. Yet thev lav tight together 250 mil-
lion vears later, ns part of Panegaea, before
today's Atlantic besgan to open

imiles

L here wis ot least
one earlier Atlantic, and perhaps more This
(Comttnued on pape 24)

The concluston = clear
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CHATTERING THE BARRIER v & hygs washout, the cs STRAIT TODAY lias lovel belween Lhe Pillary of Hercule

PGl wHEDS AWLY sl sEdsmeafia™y Mol rodE R ::-'_I" el MDY R rEng jakes and faultmg thow the Al = |3
gnill SoaEm e fErromt owll evadae inEe £he malesbHe falls vivid Euraalsifs slates are alowly LW InEIr g !‘l‘.ll_:ll'l'||l:"r puzEning

tes . [ he & ire el ifling mdy Mave takar ondy & cantury um mountams that may close the gate and cauns the bladi
it woild have droppod world sea level aboul 40 fest tarrangan 1o begin driing up again






Toiling where the Red Ses onee rolled, Ethiopans pey up slabs of salt in the sweltering
Danakill Depresion As recently as a few thousand vears deo apliftme land walled off the Dana-
lcit From the rest of the sen; trapped waters then evaporated, leaving yast aalt deposits and a lacd
s ape ol vinbeanmic cones aned fifted terramn

In renlogy's fantasviand, a
knee-high gevser cone spouts. o
fresh coating. of brine on salts
flooring the Danpkil Depres-
sion, This onetime arm of Lhe
Hetl Sen may eventually Boodd
agmn. Todny it gives geolopists
iorare view of sea-floar spread-
e it band

Dvpping nearly 400 fert be-
low sea level, the Danakil Da
pression 1hes b0 a wild regtorn of
active volcanoes, gaping fis
sires; and frequent enrthaquakes
kiow n as the Alar triangle, The
triangle marks the convergence
ol three preatfracture rones: the
Reil Sea, Africa’s Great Rift
Vallew, amd the Gull of Aden

Birth of an ocean shows
vividly (edght) in a Geming 1]
photograph taken [rom 40d
miliss up Arabin, upper, has
lorn awiy from Afnca, widen-
ing the Red Sea, left, and the
Liadf of Aden. Ethlopia’s Alar
trizngle lles mlind at lower lelt

TR I - W i i FOLENERl EPWTITL

This Changing Earth




earlier Atlantic closed between 450 and 350
milhion vears aeo. The collision rampsled and
uplifted the long parallel ridges of the Appa
lachians of Naorth Americs

AWhat we find when we unravel the rocks
and sediments of the Appalachians,” Dir. John
Dewey of the State University of New York
at Albany points out, “is & pattarn that looks
just like the foor of the Atlantic Ocean.”

The same rocks and loldmes conlinue mn
the Caledonmn mountain chain that crosses
“cotiand and runs up the Scandinavian Pen
insuliv Smmilarly, eolomists see the edgualiy
tme-worm Urial Mountains as acollision front
between o separate Europe and Asia whes
thiy come together to form Pangaca

Tuzo Wilson was among the first to postu
Inte an - earlier Atlantic that closed, the
renpenedl In that «im Bifore, save Wilson
Ireland and northern Scotland were part ol
wWorth Americn, attached to Newfoundinnd
Part of Florida lay in Alrica

HILLE THE ATLANTIC and Incian
Oceans opened, the Pacthic shrank, The
Ymericas slid weet, the hupe Furasian
hilowe bk and Avstralia drifted cast T he Paciie's

Aoor. meanwhile, wis bhetng caonsumed 113 the
greatl trenches around 1ts rim. Al the same
time new sea-floor rock was welhling ap iand
sulpdiiving along & mid-ocen rifi.

Thus, thouph it mav & the survivor of the
areinal wenrld otean—Panthalnssa e T
thie Pacific i3 foored with rock and sediments
W conbiments thal rom i

AT youUunygeér inan i
1 he |l||||_'--r sEfiTnenls Lrathmagy i...'IJn!I'III IT 1T
[ound lay in the northwest Pacihe—ideposited
wearcely 100 million vears ag

Becouse of the upwelling of nutrent-rich
wilers in the Pachc's equalonal zone, plank-
tanie life thrives there. As the Loy creatures
die. their Hmyv skeletons fiun down unceasing-
Iv, buildhing a deep band of soft white calcium
carbonpte—chilk—on the seq floor

Bruce Heeren wis co-screntific leader of a

Ay A S, " bR e - i drilling leg on which the Glomar Chaflenger
Laver cake from the deep, a sample of mud from  found this “chalk ling” at varving distances
the Red Sea floor tells of vasi wealth more than a north of today’s Equator. “The only logdal
mitle down Iron Uots both the blue-grav and the concluzsion wis thit theée sea botlom  hagl
reddish-brown lavers  OfF-white bamd near top moved,” he told me. “The main part of to
holds sulphides of lead, copper. zinc, gold, and  guv’s Pacific floor has been migrating north-

alver. The richest setliments concentrate n westward for at least 100 million vears "™

Nalils Is that reach 14" F. ExXperts esfimate o : Ak : . .
IFATE [k hat ri h 14 _f Expe | | |-|'=-"" Wi ilarm trn 19463 pointed 1o the Flawiit-
Wk liEN-1NE 1Y er 1 T sl bR - b g e el

: ' b an lsland cham as dreamatic proot of this
o e worth nearh lad | b doaddars

novemient. e and most earth scientists now
st I |_-|.|_|HJ- 4 | |:.-_'.":!|:_' b Dl by o
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siationary hot spot, or plume, of superhot
high-pressyre material from the earth’s deep
interior, breaking out penodically as the sea
hottom slides over it (painting, pages 28-9),

At the southenstern end of this conveyor
belt, the big island of Hownil is still violently
active. Cuthu, to the northwest, appears: to
have been born 3% million vears ago, and to
have been quiet for two million vears Mid-
way, near the fur end of the chain, was built
15 to 25 million vears ago.

Bevond that, oceanographers trace o line of
submerged voleanoes west and north another
2,700 miles, before the chain ends at the
yvawning junction of the Kuril and Aleutian
Trenches. The oldest aof the Emperor Sea-
mounts, near the northern end, dates from
more thin 70 million vears ago.

CHher such chains of moving islands exist.
Easter and Pitcairn lie opposite each other
across the East Pacific Rise, Strung out to the
west are the Tuamotus and Society Islands,
among them jageed] Tahiti und Bora Bora,

Both east and west of fiery Tristan da Cun-
& in the South Atlantic, in a shallow V, pro-
gressively older submerged volcanpes extend
towird Africa and South America. They form
twi lines of mileposts marking the movement
of the Atlantic floor over the past 110 million
verrs (paintings, page 14).

Very hot regmons on the sea Roor ocour all
along the oceanic rift vallevs In the bottom
of the Red Sea, for example, lie pools of
cupersalty waler that are as hot us 140°
Fahrenheit. Normally such hot water would
rise. Here it is held down by the density of
its load of mineral salts, thought 10 be bub-
blmg from vents in the sea floor

Brilliantly colored lavers of ooze 1n these
hot_holes, plumbed by sclentist< from Woods
Hole Oceanographic Institution, were found
to be incredibly richin copper, zine, iron, gold,
and stver (opposite), Other such mineeal-rich
secliment layers have heen discovered by the
Clomar Challenger just ubove basement mck
near other ocean rifts

The Red Sea, its foor split by an active rift,
13 considered by most geologists today to be
an ocean Just beginning to open

Near the southern end of the Red Sea,
where another rift through the Gull of Aden
also strikes into the African Continent, lies n
wild ane forbidding regon known as the Afar
truengie (page 13), Ethiopin's Danakil Depres-
sion and the French Territory of the Afars and
the Issas full withinit Teams of geologists led

Thiy Changing Earth

v renowned volcanologist Haroun Tazieff
have used helicopters to penetrate this region.

The Afar triangle, Tazieff says, was “ns re-
cently as =ome tens of thousands of vears ago
covered  with seawater. .. ." Owster  beds
ditedd by carbon 14 5= some 6,000 vears old
are fow 260 feel aliove seén level. A stone ax
200,000 yvears old was found encrusted with
seashells in this blazing desert trough

“The wpography,” concludes Taziell, “has
been created by violent events that have oc-
curred in very recent times ., and are still
i progress.. .. The trangle seems to be a
tocal point for new oceans in the muaking.
What 1s more . .. we can see it taking place.”

The geologists found voloanic cones of shit-
tered gluss, materal which must have been
spewerd and vielently cooled underwater.
They mapped wide-open fEsures and fresh
faults, explosion craters and boiling springs.
They actually saw an earthquake shift the
crust along a fault line

Giudfof California, the long, narrow tongue

of the Pacific that separates Baja Califor-
nin from the rest of Mexico. Hot spots and
earthguakes occur along its bottom, and fresh
voleanic cones rise nepr its head,

The landward extension of this sea-floor
spreading rift is the San Andreas Fault system
of Califormia. West of the gulfl and the San
Andrens, the great plate that carries the Pa-
cific i= shiding inexorably northwestward in
reliution to North Americo

North America itsell 13 also moving west,
but not-as f(ast, carmed like g great hlock
away from the Mid-Atlantic Ridee. It has
almost completely overridden and destroyed
the eastern limb of the original Pacifie floor.
This some sclentists, ke Tuzo Wilson, sav
that the Sierm and Coast Ranges of the far-
western seaboard are crumplings of the con-
tinental front where it met and overwhelmed
the ald Pacific floor, Volcanoes such as Shasti,
Lunssen, Hood, and Rainier and the caldera
of Croter Loke were violent blowouts caused
by the friction of this meeting.

The same overnding process uplifted the
Colorado Platean, which Wilson and others
believe may lie atop an upwelling plume. The
hot spot could pccount far the earthguakes
and thermal nctivity in the remion of Yellow-
stone Mational Park anthe Continental Divide.

Chher scientists dispute this grand notion

(Continued on page 31)

AWDTHEH OCEAN just being born is the
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Assembly-line volcanoes

ITH THE PAUCITFIC FLIMIR as & CONYeyoT
w belt, o0 mid-ocean blast furnace has
been turtiing out voaleanoes for at leagt 70
million vears. Thus sea-floor drift ex-
plains the remarkable chaln of the Ha-
waiian prchipelago amd the Emperor
Seamounds in their 3.700-mile march to
the Aleutian Trench

Lreolorists beleve that a hoge column
of upwelling lava, known as a “plume,”
lies at a fived position under the Pacific
As the ocean fluor moves over the hint
spot al about five inchies a year, the up
welling creates a stewdy  succession ol
new volcances that in turn mierate with
the plate. Supporting this theary, the
porthwesternmost  seimounts, farthest
[rom the hot spot, show the greatest
age; they probably once stomd above
water. Correspondingly, the big sland
of Hawnit must somedoy drift on, and a
new voloano will grow al the bt gpot,
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70 MILLION
YEARS AGO

S 30 MiLLion 4
TEAﬂzn}:é;‘,d f
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TODAY HE CHAIN now siretohes the 1.5300-mbe longth of the
Hawnilon archipela amil along atother 2.0 mmiles
of submergerd voleanoes A kink intle line Indicites thn
the Pacthc plate abrapthy chaneed voursse Vst when thi
ccrutred] = wt ) d=tne dleliatodd S TTaLEs BitE Inivm 25
bo 452 mifheon vears aeo Some lands advanee side b
sitle, evidence that the hot spot ul trmes sends upy P red
lava outflows, tredtine a double chaln
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Butl no one denies that the Sian Andreas is a
classic example of two great slabs of earth's
crust rubbing and erinding together as thes
shift position (see article that follows

L '|'l|'|}'.'-!l.'!'-l'- galimiade thal Laos Anteles. on
e wiest sicle of the hreak | MOVINnE foward
qan Francisco, on the east side. at twao to three

tinches o vear. At that rate the two cities. now

v 50 mitles AT sl el soime. Len |'-|_l'|_.-|'

VERrs [romy noHw

RiESSURES AND FORCES along the

fault, parbiculariy where i1 “locks Lo

rmirily, are bevond magination. When the
E |. i 15 BTS, ".'..Ir|||':! .-..'||| BETTE '--|,|i gl'_-. - '||||_r
ance, hmally snap and snifl an carthoguake
s out shock waves: It happens hundreds

i LMmes & Ay in minor tremaors

wdt [
X MASSTYVY jump of 15 to 20 Ieel destroved
san Francisco once in this century, in 1904
[he odds say that such a sudden movement
will happen ngam, somewhere along the San
Andreas, bhefore the vear 200
STIEMTELS IR many parts of 1hi '.f.||!'|l!_ are
intensively studving what happens whin rock
breaks and movesin this way. In Japan, in the
R ]". i A I.'.||.|. (where an I.'.-.FI;:-_.I_E.I,|_|_' in
1556 Killed 820,000 peonle), as- well as in this
aniry, men work with supersensitive re
corders o fimd wavs | predict guakes far
enouwrh ahead o save live:

One wav to forewarn of o ouake hours,

avs, evel WieeKs ahead mayv be L count mi

croquakes and record thelr butldup—or sud-
l!:'l: ||'- LR ATEE "'.I-l '|'||'r Ay 0@ 0 s rsk
a it of the earth's surface, or 1o record rock
sLin I-l'-ld-l: : CITTES L ii_.lll ||'-|_'|' '1 1
An instrument operating in an abandoned
pold mine near Bodlder, Colorado, fires a laser
edam of indrared lieht throueh a vacuum tube
L} Teet long and bounces it from a mirror
mounted on solid rock Patterns set un by
overiapping hzht waves can detect vibrations
or movement in the earth's crost of ondy 2
Irtllionths of an inch—athe same % measuring
a changse of a hundredth of an inch 1in the dis-
lance to the sun
*Lan yvears aon" MIT seismologist Frind
Press saif al a svn posium of the National

vCademy "|. scienco=-1n 1972, e |||...||.l

precaction was the province of religous zeal-
ots and outright frauds. Today it is a respect
ahle, exciting held of research

[f earthquake prediction seems daring,”
Frank Press went on, “earthquake conivel

I.'I-Illlll-llllll' 'lII "Il .Illll..! ..:'I-I
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Hift that builds a naticon: Fraciures
il massive submidence trade the fift ol
thie Alid-Autanuc Kadee arross leeland=
IMeak countrsside (right) Its spresdins
stooedllv adds 16 the nation’s siee' Scie
st such w5 leeland’s Iir Sipurdu
Vhorarmesson Delieve thal s recently s

F5 million veasrs axa Iceland mse Surtses—

ke from The sen, Violent eruptions il
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bogeles the imagination. And, vet, man has
initinted earthguakes. He mov even have
stopped an earthguake sequence.”

He mayv indeed. A few vears ago, selsmic
recorders began picking up numerous trem-
ors near Denver, Colorado. The sudden ac-
tvily ceéntered on the U.S. Rocky Moun-
tain Arsenal, where dangerous waste fluids
were being disposed of by pumping them
down a deep well into the earth. |

Suspecting cause and effect, ofbhoals
stopped the pumps. The tremors died away.

Geologists since then have gone much fur-
ther inan experiment near Rangely, Colorado.
Here water 15 injected through wells around
an old il field to force more oil out of deep
rock lavers. By varving the pressure, U5,
Genlogical Survey éxperts have shown that
they can turn minor carthquakes on and off
as 1 by a faucet.

Basicallv, unstable rock lavers are being
“greased ” Water pressure in cracks and pores
15 built up to the point where natural stress
in the rock releases itself by small shifi=—
man-made minor earthgunkes

The signthcance 15 apparent: By drilhng
wells into locked sections of massive faults,
such as the San Andreas, it may be possible to
reduce the likelihood of o catnctrophic quake
by deliberately setting off muany smaller ones

Dr. John H. Healv of the Nationnd Center
for Earthquake Research in Menlo Park, Cal-
ifornin; admitted in Moscow that scientists
atd the public alike “wouldn't wanl us to
drll a hole and begin pumping water .. with-
out very careful thought. Bat if we can dem-
onstrate that we understand the fault svstem
well epough to avoid tnggernng a dangerous
earthguake, | think there s a possibility
of earthruake contral.”

The shudders of the restless earth may thus
someday be rendered harmless. They may be
rifeased in small jerks or ns a steadv creep,
rather than in big destructive jumps. All that
may be needed, in the end, = the courage 1o
push the button to start the pumps

By such ingenuity men may start or stop
local movements of the great plates thal en-
crust earth. And equally ingenious scientists
are already trying to measure directly how
much movement is taking place. To do it, they
have sent mirrars to the moon.

In 1969 Neil Armstrong and Edwin (Buzz)
Aldrin of Apollo 11 left behind on the Sea of
Tranquillity an array of “corner reflectors™
designed to fire back to its origin any lizht

b

striking them (preceding pages). Similar mir-
rors were taken to the moon by Apollos 14
and 15 and by the Soviet Union’s Lunakhod

unmanned crawler, which landed on the Sen
of Rains m 1971,

Since then  astrophyvsicists in the U5,
France, the Soviet Union, and Japan have
beamed high-powered lasers—light-cannons;
if vou will—at the mirrors. Hy measuring the
time 1t takes a pulse to return, the scientists
now can measure distances to the moon mir-
rors to within six inches, That accuracy may
so0n be improved to an mnch

By repeating such meéasurements over Vears
—-even decaides—abservatones on opposite
sides of an ocean mayv be able to detect the
few imches n vear by which they themeselves
are moving apart or coming together as the
continents and ocean Aoors drift

s> THE OCEAN FLOOR MOVES, its

leading edges—particularly in the Pacific

—bend down in the greatl sea trenches and
are swallowed back into the earth.

Why could not man dispose of his trash and
garbage in the same subduction process? Two
University of Washington researchers, Robert
C. Bostrom and Mehmet A. Sherif, have pro-
posed that great cities could rid themselves of
their burgeoning refuse by dumping it in the
decp-sen trenches

The waste would have 1o be compacted, to
sink nnd stay put. The best places. say the sc-
entists, would be where nvers disgorge their
Inads of silt off the continental edges, to bury
the garbage eapidly in mud while it is carmied,
at inches 4 vear, into earth’s interior.

l.as Angeles's garbage, for example, would
have to be shipped o thousamnd miles south to
the Middle America Trench; New York's and
London's, to the Puerto Rico Trench, Costs
would be formidable. But, proponents argue,
minernl orés and other raw maoterinls gre
shipped just as far before being processed into
things that wind up as trash.

Bostrom and Sherif say, "In an agein which
waste material 5 mass-produced, only =
mass-production disposal techmigque can be
successful.”

And only facetiously do other scientists
point out that refuse carried down intp molten
régions under sea trenches might not be “zeo-
degradable,” but would come spewing back
out the mouths of volcanoes. Nicaragua's
Cerro Negro spitting back old washing ma-
chines from Cucamongal

National Geographic, Janwary (973



move, the carth’s rigid crust is created and

destroved. What unimaginably great force
drives this system? What causes the globe to
shudder and shift, continents to move?

(Geologists with the deepest involvement in
this held are the first to admit they do hot
know. The mative power of the new “global
tectonies™ i= still 1ts greatest mystery.

Muny forces higve been proposed. some
carciully ressoned, others outright flights of
fancy, Nonscientists have blamed a glant
meteorite’s striking the earth lor setting the
continents adrift; others sav that growing
polar ice caps unbalince the spinning planet.
Earth’s axis, they wam, may (again) tip in
space, or is crust as a whaole shide nto 8 new
position, like the dried skin of an ondon.

Alfred Wegener speculated that the broken
pieces of Pangaea were being driven towatd
the Equator by o steady Polflucht, or “fight
from the poles,” caused by earth’s spin

Arthur Holmes, Harry Hess, and others felt
there must be slow-creeping but relentless
ronvection currents in the semiplactic mantle,
the hot laver of rock beneath the crust

Tuzo Wilson likened the process to i pot of
soup boling on a stove, with patches of froth
drifting hither and yon over the surface.

Cither, even siranger analogies have been
sugepested. The ocean ridges mav be nothing
tiut scor tissoe, or welts. A< mantle rock wells
up and combines with water, it changes in
crystalline structure and expands, This swell-
tng could create the oceanic mountain ranges,
ralsing one edge of each crustal plate. The
plate then simply slides down the slope under
the pull of gravity.

Another hypothesis is that the heavy cold
lending edge of the plate, sinking into hotter,
less rigid mantle material, pulls the rest of the
plate behind it, Its proponents liken this proc-
53 to o bath towel floatinge on water; as ane
edge becomes wet and sinks, it drags the rest
of the towel sidewnys

Currently causing mast interest is the sug-
gestion by W. Juson Morgan of Princeton Uni-
versity that the platec are being driven by
deep-rooted hot spots or plaomes, such as the
one that has broken through repeatedly to
form the Hawaian Islands.

Whatever the forces. they are bevond man’s
control, and perhaps his full comprehension.
Thev are also so slow as to be almost unfelt
over any man's life-span, or even that of man
on earth. Remember that on our dayvlong

IHE SEA FLOOR SPREADS, the plates

This Changing Eurtl

time scale, our species has existed for less
than one minute

I say almost unfelt. Great earthquakes are
among the most terrible and terrifving of
naturn] events. And even the slow oreep that
goes on beneath our feet does make mensur-
able changes: The Atlantic Ocean will grow
wider by about your own height in your life-
time. The Pacific will shoink by perhaps the
width of vour house.

In the last hour of the earth-day, Tndia has
muoved nearly 5,000 miles north, the United
=tates the same distance west

Rubert etz and John C. Holden have
postulated and mapped whiat will happen
in the next 17 minutes—50 milllon vears—if
present rates of drift continue (map, page 6).

“Los Angeles, far north of San Francisco
by then, will nearly have reached the Aleu-
tan Islands,” they suy. “Ten million vears
maore and it will either slide into the Aleutian
Trench and be destroved, or become part of a
new landmass™

Central America will be gone; Atlantic and
Pacic will meet in the Caribbean Sea East
Alrica will have broken from the rest of the
African Continent, and the Great Rift Valley
will B i long water-filled gulf. The Red Sea
will have widened, the Mediterranean shrunk
Australia will have moved north bevend the
latitude of Singapore, and will have overrun
moasl of Indone<in

Such changes are all in the ungraspable
future. By studving and reconstructing just
how the continents once fitted together,
however, geologists have alreadv found ore
and ot deposits on one side of an ocean by
knowmi where they were on the other side

scientists continue their search for the old-
est rocks of earth’s crust, and for clues to
what mayv have happened not just millions
but biltlions of years ago. In a new six-vear
international effort called the Geodynpmics
Project, headed by UL S earth sciemtist Charles
[.. Drake of Dartmouth College, they will
study the slow drift of plates and its effects in
mountain building, earthguakes, and volca-
noes. They will look for the driving mecha-
mism, the “engine” that moves entire con-
tinents amd creates oceans

The zeéarch has been called the greatest
JEsaw puzile ever put together, a new game
of chess plaved on a spherical board Tt
certainly fulfills the ancient Chinese maxim,
embodied in the I Ching, that the one con-
stant cortamnmty in the world is chunme. |:|
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Andreas
Faull

By THOMAS Y. CANBY

Photographs by
JAMES P. BLAIR
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Haw wound acroess a tarturel
landd, the San Andreas Fault
sluithies the desolate (Carrizo
Plain 106 miles north of Laos
Aneelee A ranch lence bhanked
with blown tumbileweed borders
the escarpment dat fght

slicing for 700 miles (page 421
the fiokt svstem marks the
bhatnidary of two gigantie slabs of
earth's crust The eastern plate
carries most of Unliforma and the
rest of North America: the
wistern bears a sliver of coastul
Califoenin ami] the Pasibe {eean
s the Macihe plale piushies
northwest e reldation to the
Vinerican plate, friction hinds
the edipes. Porlodically the rock
breiks along the fault and <hilts,
unleashing sarthoguakes

Such a rupture cased the
dizasitous San Francmsea earth
ke of 1906, Many soontisis
preclict another major guake
somew here wlong the {aalt belore
the endd of the century

Galilornia3

ROM FIRST LIGHT OF DAY we have occupned
aur strategic hilltop, overlooking a long, snadowy
crease in the land that marks the San Andreas
Fault Now we deploy arcund a conerietie-anid-
bronz¢ geodetic miarker. one of many thit pepper this
guake-prone aren south of San Francisco.

Our detnchment iz small-—four heldmen of the
Umited States Geological Survey, a helicopter crow,
photographer Jim Blair, and myaell. Our armament
s @ liser sun, which we now train across the San An
dreas toward a reflector ten miles away. Dur midssion:
To mensurewithin o hundredth of an inch the amount
the markers have shifted o the past vear—and thus
how much the State of California is being wrenched
and warped by the great fracture zone that scars most
al its length and part of northern Mexico

With a sudden Hash our laser beam strikes the re
flector aeross the fault and bounces back, giving us the
distanee. Later g computer will scrub out atmosplieric
distartions detected by instruments on the copter. Lil-
timately our measurements will join thousands ol
vihers made along the fauall to advance a poal that
both the Federal and California Governments regard
ns urgent: thot of earthguake prediction

In the not-so-distnot (nware, stientists: believe, the
seismic forecoster will join the weatherman, able to
give timely warning of danger to the one Amencan i
e who lives in earthguike country

A dromatic understanding of why Colllornimn s
corthiquake country has emerged only e the past
decpde. It 15 based on the newly accepted theones ol
comtinental drift and sea-floor sprending described
in the urticle preceding this one. These theones de-
pict the San Andress Fault as the meeting place of
twa uf the many segments of orastal rock that ferm
the planet’s surface. Pushed or pulied by ntamc forces
a1ill not clearly undecstond, (hese sEEmMenis—ie hirgiats
call them “plates"—slowly drift. In some regions they
collide, buckle, and Iift up mountaine. Along the San
Andreas they grind past each other, scraping edge to
edpe. The Pacific plate carries Californin’s coastal
edgge nofthwest in relation to the rest of the siate,
which rides the American plate (map, poge 4.2

some scientists say the plates grind past each othes
at only an inch & vear; others helieve they gallop along
al three times that specel. At anin-between rate of two
Inches, Lox Angeles, riding the Pacilic plate, would
mujestically draw abreast of San Francisco moon
ten mibllion vears, on its way toward olilivion in the
Aleutian Trench (page 6)

If the plates would slide smoothly past cich other,
as indeed. they seem (oo do along part of the fault,
most Californians would happilv nde along. This
smooth motion is what geologists know ns “cresp.”
But stupendous pressures along most of the plate
boundary create friction; the edges lock.
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Wrenched askew. streams jog sharpby
as they cross the [aolt, hére & muted
Hne tunning horeontally across the
pecture. As the earth shifts durmg swe-
cessive quakes, cireams hald 1ast o
thisit couries across the bleak Carrieo
Plain, Much of the offzel visible tiere
about 70 feet, probably eccurred during
the mighty Forl Telon guake of 1857,
when the earth ruptored for 200 miles
atiel the west ade of the fault, al top,

shol M) leet past the east

Diagnosing strain plong the fault, the
U S, Geologhcal Survey menasures benad-
ing of sorface rock near Holhistes
Positioning n laser (hottomi over n
sporletic marker, the team hounces the
leam off a reflector at another mibarkes
ten miles across the fault fupper) The
bean™s travel Ume 18 corrected lor atmo-
splieric distortinns read by instruments
on the helicopter. By recording the
buildup of steain, U, 5 and California
ngeticive serk wivs o forecas! duakes




Where the edges are locked but the plates
mexorably advance, the boundary rock bénds,
or strains, untal Anally it can sirain no more.
Then it snaps along the fault and shifts vie-
lently back toward eguilibrium, like a bent
stick breaking. This shifting rock spawns the
devastating shock waves we know as an
earthgunke.

“It is this shaking, not the actunl surface
rupture of the fault, that causes mos of a
quake’s damage,” emphasizes geophvsicist
Clarence B. Allen of the Californin Institute
of Technology, a leading expert on the Gl
“A major quake destrovs buildings ten miles
away as easily as those a hundred feet from
the fault, even some structures a hundred
miles distant can be flattensd.”

bruising, the plates have shattered Califor-

nia with hundreds of fractures. The San
Andreas is by far the longest and most notori-
ous of these, and =0 its name brands the entire
7O0-mile-long fault zone. But an earthquake's
sudden tervor, Californians know, can erupt
from the most msigmficant of faults.

Like the San Fernundo Fault. Few geolo-
gists knew of its existence in the San Gabriel
Mountains behind Los Angeles—until it rup-
tured before dawn on Februasy 9, 1971
Thrusting parts of the mountains eight fect
higher, its shock waves cudgeled the sleeping
san Fernando Valley for aboul ten seconds

In all, 64 persons died. Hundreds more suf-
fered severe emotional shock, brought on by
the terror of shaking in the darkness. Five
overpisses fell (page 44) a thousand build-
mgs were demolished or badly damaged, in-
cluding three hospitals

Destructive as it was. the quake mercifully
struck the édge of a moderntely populated
arei. hot the heart of o city. It hit before
crowds flowed onto freeways and sidewalks
A dam whose waterscould have killed 50,040
sagged, but miraculously held, And the shock
itsell registered only 6.5 on the logarithmic
Richter scale. Soberingly, the 8.3 quake that
destroved San Francisco in 1906 released 350
limes ps much energy,

In historic times only two other monster
carthguitkes have jolted California An 1857
cataclvsm, with its center near Fort Tejon 73
miles north of Los Angeles. rent the sutface of
the earth for 200 miles as the west side of the
san Andrenas Fault slammed northward as
muchas 30 feet, An 1872 convulgion along the

I"‘C MILLIONS OF YEARS of butting and

California’s San Andreas Faulr

Owens Valley Fault brought people into the
streels from San Diego in the south (o Eureka
in the north

The guestion becomes inevitable: Is an-
other such big one on the way?

[ pass on the words of an oficial of the
MNational Oceanic and Atmospheric Admin-
istration, testifving last vear Before n Senate
hearing on seismic safety, “In the weather-
man's parlance,” he asserted flatly, “the
chances of & major gquake along the fault in
the foreseeable future are 100 percent.”

When and where will it sirike?

Emphasizing that his opinion or any other
can bhe “little better than guessing,” Dr
Charles F. Richter, the father of the magni-
tude scale and now Professor Emeritus of
Seismology at Caltech, has estimated that the
most likely locale is the San Andreas Fault
miand of Los Anpeles—a repeat of the 1857
Fort Tejon shaker.

The nedt mast likely possibility, he thinks,
is o convulsion near the northern end of the
fault—a rerun of 1006. Assuming move-
ment al 2% inches a vedr, two scientists at
the Lamont-Doherty Geological Ohservatory
calculate that strain in the San Francisco
region already equails that of 1906, meaning
ancther major quake coild be tmminent.

Otheér experts differ. Some, like geophyve
st Robert D). Nason of Noaa’s Earthquake
Mechanism Laboratory, think San Francisco
has perhaps another century of grace.

But the tension s there—in the people as
well as in the rock. In apring of 1969, for in-
stance, concern was evident throughout the
state. A mighty quake would soon split it wide
open, =0 the warnings went, and the west side
would slide into the sea

Inspired by a4 mix of soothsayers’ proph-
eciex andl a doomeday novel, the seare fed on
itself and abundant media attention. A minor
tremaor heightened the fear. Families moved
out of the state. An entrepreneur considered
erecting bleachers. on the fault—east-side
sputing only,

Television camera crews came from around
the world; locnl geologists became celebrities.
“I tried to point out that California couldn’
slide into the sea,” recalls Noaa’s Bob Nason,
“The ocean is only two miles deep, and Cali-
fornia is at least 20 miles thick."

To no avail; April 18 was 1o be the day,
J:18 pom. the time. The moment passed. Cali-
formia remained intact, and the trauma shd
reluctantly into the sea
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Faults lace
the Golden State...

HEUSTING ASHORE fram the Gulf of
Cafifornia, the San Andreas Fault
system reaches almost to n before
wanizhing baneath the Pacific. In addition
to the master fault, there are hundreds
of branch fracturas. Major ones are

N " Me e Fy . s . - shown here; il can cause guakes
SAN FRANCTSERNEES ) & . N SRS B By Batween Cholame and San Juan Bautista,
’ Y i TN " g . tha sides fail to lock complately. Instead.
E e _ " they aase gradually past each other
San_ s Ba - star AR el Fafiy in-a movement known as “cresp.”
ITard @RTIET LLBTE &, TETesEiEDn
COMF L IR BT SETPeE

., BELETIY

SOURCE OF GLIAKES lies deag in
bedrock; most tremars along the
San Andreas begin about Five
miles down. Seismometer networka
locate the focus, the point of

fracture. From it: seismologists

piot the epicenter — the surface

point directly above. Violent quakes
rupture the surface, offsetting streama
and splitting hills to form scarps.

..and threaten
San Francisco

Three major faults slice the San

Francisco Bay reglon, home of

4. 700,000 Calfornians. The San

Andreas shifted 20 feet in 1906, Both the

Hayward and Calaveras Fauits undergo
creep, possibly relieving crustal stresses.

& map opposite foliows a new detailed

study spearheaded by the Geological Survey.

Bedrock areas best withstand shaking. | .|

Unconsolidated sails show fair stability. [

Mud and fill areas amplify shaking and -
it places flow ke liguid when vibrated.

Unstable bedrock could produce earth slides. -









() TAKE THE MEASURE of the San
Andreas system, Jim Blasr and 1 Hew 1t in
hops, skips, and jumps (rom HE oXgms in
swieltering Mexican sands to its porthernmaost
<pringhboard into the Pacihic, only a hundred
As it unfolded, we
wiere astounded, almost shocked, by Lthe viv-

miles '-I||j|§|I. il L eeon
idness and violence of its mark upon the land

Circling the bead of the Gullf of Calilornia
Hanks,

AL & s

with Caltech selsmolomst Thomas {
of the

Ihirine the past four millkin

wie lonked down on one
receEnt
venrs iU has torn the rocky rib of Bajan Cali
forma from the breast of muunland Mexicno,

worr ks

FviRg birth to the sud
Here in the south,
we Trult is splavod, taking the form of several
parallel fractures. Two of thes:
[als of desert fonr and let 1t slowiv drop
the Imperial Valles

Hot sprines, symptoms of the Tever afflict-

lNom Hanks exoliiinet],
II.
--.ll'l-1'r'|1li- i
ETeal
el wesn Lhen

reinn, steamed below as we
chirted the Salton Sen Abhead, a low escarp-
ment
the San Andreas Fault itself

Where no scarps or
the fault, 1 learned to follow its path by the

ing this hitful

Lok -.|':-|'|.|_' —ihe anulhernnmost trace of
shearcd lls marked

contrasting rock colors on each =side, or by

streams whose beds had bheen offzet by ean

Ciften o
thin line of gravy marked the (racture. This
was “gouge,” rock ground mnto fine four by
the millstones of the plates

worth of Indio the fault bends abroptls
west, o jog that here brings the plate eclges
ko
4T
iowertng 1 ransverse Ranges

For the hundred miles between (Cholame
and San Juan

movements airass L herm e L)

head-on collision. Strudgline to pass

graduially compress and thrust ap the

utisti, trudy great guakes

are unknown, althoueh lesser ones abound
This 15 the realm of ¢reep, where the fault's
at aboul an nch 4
vear. mouth of Holhster this steady creep 1s

slowly npping apart an old winery building
k

i it i "
SRS SELEEL i:'.'.-| AL =.||I'IZ

Strects of the city itself are hemng offied

Pur=uife the fnult north nlony Lhe San
we Hew over ehstening

san Andreas Leke: which lies within the fault
1F51IIL_"I '|'I.:-i:.f-i L 4= J|

.|'-T."|.'|| f'--. il !:'-l'.I:il—-'.I|.I

15 for s lake and sts
elonpated valley that the fault = named

“orth of the Golden Gale the fault follows
the coast, skipping at several paints into the
sei. At Shelter Cove only a gentle crense
muarks the headland where 1t dives
for the last time into the ocean

We landed at the northern Califorma town
i '|-|.:E'|||'r'.".5||

cyuiet

There were no cabiss il thi

When the earth twitched: Co
permarket after an carthquake alone o minor fault shook the San Fernando Valley o
Measunng o mofernte |

Febiruary 9, 1971

andl caused hall o hallio

ipsed overpasses he m mon and toppled ©ans

namage 1N stitharhan Los

=TT N

5 on the Richier seale, it left 64 persons dend

\ngelies



cmull airport | hitched a ride into town

wilh 16-vear-old Marshall Brisbane. [ nsked
a question | put to Californians evervwhere
Lhol he waormy about eartbouakesr

' think

:I I:I II |‘|!.I |I||I

His [ace glowed with excitemend
ane would be oul of sight!™ bres
[rom Lhe quiel small town

lhen his eves climbed the towering hilis
voune man in him anded,

Wi 'I||| '-|||;5' |'|'_|:| VT

pround us. and the
1 muess those ridees
"

HHIHJL:'JI { e

[ 1 ¥ 3 1 _
Marshall Brishane's ranees of feelings. |

[ound, embraces those of many Chlifornisns
“Farthguakes—why worry? ran afamijial
reirain. “ You can get it-a lot quicker out there
= U take guakes to those

hWilrricianes Lthey ol

v the Freewsas

fown Sogth,” | olten
heard. O, "Better than those tornadoes,”
For sheer positive thinking, | admirec i
artender who worked 30 stories high m S
Hotel 1
Iroeme Lhevde Eliipges
And the lady in San Bronog whose house sits

|} 1 1
I TIETE, 1

Francisco's Fairmond

cairl, vidd e S W

Actuallv,” she nssiired
me serenely, Tt runs out there, over by Lh
ko fendc

I lound the pattern htlle chfferent in San

His world turmed topsy-turvy,

AN FOrnEno) i

HH = X :I-_. |

ETECHN MOnsier

i
ae. sriking beloe

ermotional teaus

grclenl of 1971
"There won 't beanother one,” declored Frank

Fernanidn o vear atter thi

“U'my stavine. MSever mandd the
showerd me on hie back, left when
Vieleriais

Loarbonara
" N 'II

w4 lmaas Hospital  collapsed  an
buried him alive. But his was g house divided
Mre. Carbonara told me =he fUJFn'l'Jh.Un't

Lwo chauEhters wondered H peop

Ll dhies s

talk was designed to Keep up ther
CATT LT L
Individuals obviouslv  differ

. .
1 LN L
| ||.| p

H='h4} il

ifom unconcern | trieihil fear,”

Howard ol Sun

gl pEvohiatrst - Stephen
Fernando, whi
al 1he

thint the qguake problen

worked with shock victims
371 tremor. (ther experts have noted
ceitms too huee, the
individunl oo powerless, and the likelthood
of harm (oo rfemole Lo K 4IhLLr i th
forefront of human WO

Even im |

sotentist, Mo clamasing earthouoke t=-a non-

iformia,” states o behavioral
helievable hizar

eyl (1 S 4 T vieathists  obiviousiy
regarr the hazard as renl. They swarn over
the Bault ke Lilbiputans over g colossal
Lol iver

IIJIHIJI:Lt 1= Wwirrking dl oul aearnst the

i bewilifered boy peks up after the

dliswn. the tremor andd 165 after

o terror, espociallvy children Expressing he
VIt CEas's IrEERe |, I=vear-0lil ol grew "
e o kgl all the people and smash the cars

Nanhona! Creogrophie, Jaraary 1973



calendarto prepare for the inevitable destrue-
tive earthquakes we know are coming,” as-
serts State Geologist Wesley . Bruer

“If we could reliably forecast a major
shock." save NOoAa Administrator Robert M
White, “wi couald get ready. Water agencies
could lower the levels of critical reservoirs
Lhsaster-rehef forces could mobilize, Hazard-
ous baildings could be evacoated.”

ELIEVING CREEPF might portend
guakes, NOAA and NCER, the Geolomcal
Survey's National Center for Earthguake
Research, have laced the fault with wires and
rods thal measure the slightest ship. | saw
similur networks suturing the parallel Hav-
ward and Calaveras Foglts: ("We're stitching
them so they can’f move,  Quipsone geolomist. )
The creepmeters already have snared
clue about quakes. For two vears before a 5.0
tremor shook the Almaden Clenaga winery
near Hollister, spilling 11,000 gallons of wine,
movement there doubled. Thus galloping
creen may presage earthguakes
(f equal interest is strain—the amount the
underlving rock is bending along the five-
gixths of the fault that 15 locked

Californta’s San Amdreas Fauli

As Lhey press the gues!) for gquake predic-
thon, scientists plso oversee o statewide effort
to mimimize trouble when it strikes

spotted strategically along the northern
fault, a dozen seismometers constantly moni-
tor its health and telemeter their reports Lo
the Seismographic Station of the University
of California at Herkelev. In the south 1 saw
reports from a simular network flowing into
the Seismological Laboratory at Caltech,

The instriaments show thit their patient
never rests. Tremors of magmtude 2.0 or
greater wrack 1ts body ot least once a day;
such reports go into its bulging medical rec
ord =20 ¢omputers can plot the epicenters
Abhout once 4 vesr the restless giant convulses
with a 5.0 spasm or worse. This setsin motion
a series of emergency operntions to safeguard
all Californipns

Automabtic alarme at the selsmosranhic
stations notify police. Simultaneously earth-
quake alert panels Ansh and buez at the state
capital in Sacramento. At once officials dis-
patch crews to check the safety of dams and
aqueducts, to search for potential landshides,
to evacuate people if necessary.

(Continued on page 529
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What can Californians expect when the

next major quake comes?
or answers 1 turned to the UL 5, Office of

Emergency Preparedness, which with state
agencies s preparing a disaster plan for the
San Francisco Bay area. It takes into pecount
that the area's 4.7 mullion residents live, in a
sense, in double jeopardy, between the Hay-
ward and San Andreas Faolls imap, page 43).

OEP scenarios estimate the effects of a
magnitude 3.3 quake, equivalent to that of
1006, striking nlong the San Andreas (Agures
for the Havward are similar);
* rENARIO 1 Time—2:30 am. Most people
asleep in their homes. The aren's nine dams
hold. The toll: 3,000 persans killed, 11,000
hospitahized.
* sCENARIO 20 Time—2 pm Many people at
work: streets and sidewalks busy; dams hold.
GEF sees 9 500 killed, 35,000 hospitalized
® seENARIO 3 Time—4:30 pm. Roads and
sidewalks are crowded with rush-hour traf-
fic: dams - hold. Maore than 10,000 die, 40,000
hospitalized

Add the element of fmling dams, and cas-
walties soar—ito 100,000 dead or injured.

Angeles area, engincering  professor O

Martin Duke of UCLa considers an 8.3
shock on the San Andreas 35 miles from City
Hall Striking at 6 a.m., as did the San Fer-
nando qunke, it inflicts 3,100 deaths, 24 bil-
lion dollars’ worth of damage. Let it hit in
daytime, when pedestrians crowd sidewalks
and trafhc streams across the 1040 to 200 over-
passes that could fail, and it is “distressingly
easy™ to visualize 10,000 deathe

The biggest worry i unsafe buildings, es-
pecinlly schoolss Basically, this means old
masonry buildings that went up before codes
called for guake bracing Perhaps forty
thousand exist in the Los Angeles Basin
alone; tens of thousands more stand in San
Francisco and elsewhere.

As for schools, more than a guarter of a
million California children still attend at least
a class a day in 1,300 buildings that predate
safety stundards established in 1933 The

IH A SIMILAR SCENARIO for the Los

San  Fernando quake showed that schools
built since then hold up extremely well

COrther danger arcas
® PARAPETS. These decorative little walls
thut jut above roof lines, along with gargovies
anidl other architectueal ornuments, pose a
frightful pernl. Easily loosened by shaking,
thev can hurl down avalanches of masonry
on pedéstrians beneath. Los Angeles ranks
high in pampet control. Bakersfield's problem
lnrgely vanished when a 1952 gquake shook
mist of them off,

* pams: The near disaster of San Fernando's
Van Norman Dam focused attention on
the state’s 1,100 impoundments, and led to
the draining of two for saféty. “Earth-filled
dams properly bult,” azserts Safety of Dams
Supervisory Engineer A M. McClure, “wall
withstand the greatest earthguake ™

* ERIDGES: Seven collapsed at San Fernando
“We learned a loy"” concedes State Director
of Hridees Arthur Elliott. He believes his
engineers are successfully incorporating these
lessons into the two new spans added to
California's vast road network each day

® LAND USE: As the human tide has éngulfed
Californin, people have built eversvwhere—
an slides; on flooedplains, on feults The 77,000
seat Berkeley football stadiom stz directly
astraddle the Hayward Fuault.

Californians still build in precarious places,
but less and less. Many alarmed communities
are laking a look at what they sit on.

Surely a trailblarer is little Portola Valley,
n eucalvptus-shaded suburb of San Francisco
that the San Andreas slices like a knife.

Portolans have appropriated funds to map
their shide hazards, required builders to ob-
tain soll survevs, hired a town geologisi to
anulvre them. They also proposed a bold
moratorium on butlding near the fault, Fuf-
teen minutes before council members con-
vened to vote on the measure, a magnitude
3.0 tremor shook the town hall The bill
passed without dissenl.

In a bappier-than-usual way, they lived the
rarthguake storv. Their lesson: Along with
its hazard, each tremor gives a nudge toward
doing something about the next ane. D

Shoestring oasis of wild palms, fiery red inthis infrored photograph; borders the
fault north of the Imperial Valley, Movement of the plates has ground the bounid-
ary rock imto a fine clay known as “gouge,” which forms a sublerranéan dam
Groundwater trapped on the uphill side produces the striking line of vegetatitn—
a fragile manifestation of the titanic forces constantly reshaping the restless carth.

i
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T SHOULD HAVE BEEN n great eveninge
Pete and | had just moved into the first home
we hal ever bailt with our own hands, o tomy

spruce-log ca i ¢t on the shore of a Lrangul nke
deep m the Alaskan bush

[t was like being on an island in a e of wili

T
ness, 17 miles from the nearest train stop, elghi
miles from any rogd, and oy our {riends kent and
Martha Smith living nearby, in a cabin within
shouling distance

The first snows of autumn had fallen and the
IIJ'-’.|!| Wi |l|.|l.L. with III.||J|I'- '\-':_LLJJIJ'.IJLr |||'|u|'|: A
ingid wind. Yel inside our cabin, warm with a
roaring wood fire -and sweet with the decp-sleep
breathing of our 2-vear-old son; we felt secure
and at pence

Then, suddenly, the cabin shook Pete glanced
townrd the celling where our lantern hung from
the ridgepole. My eves followed his. And we bhoth
sensed the chill of fear

The lantern wias swinging!

Witching, we literully held our breath, awaiting
thie co
much labor and 30 little experience. Then, after
witatl seemed an ape, the swingng slowed., stopped
Chur cabin stood intact

| hee next day our batterv-powered radio brought

iapse of the cabin we had riatsed with <o

s mews ol wihat had happened. The earth itself had
quaked. That our cabin had been sturdy enough {or
such a tremor gave us needed confidence

In the more than four vears since that night in
UG8, our wanters in the wilderness have inspired
an even greater sell-confidence that we can live—
ant] fourish—withowt all the customary trappings
of 20th-century civilization

Pete and I both grew up fecling pood ubout
mountams and places where there weren't many
e, He was raised near Boston, Mos-

otiier poop
sachusetts, and I in Denver, Colorado: we both
attended Colorado State University, where we go
L

(now one another on mountiain outings
Atter praduation T joined the Peace Corps, and
he went climbing. When we were married, both

Alaskan Family
Robinson

By NANCY ROBINSON

Photographs by JOHN METZGER
and PETER ROBINSON

CALL OF THE wiLp dured my sl
Fete, amnd e b Alaska. Now wigh
o Dwir somy, Havlow dnd Viecent, wi
il Zest dn phe rageed e of the biish
Laviny in o fop coldn we bl aned
eating off the fand, we Tnd o i
understanding af oprselves and a
oW steengil in fomglv fiey

Mg af 'I"i.'-.'-'-'-'l.' Fermb N o fefe"d e
page ), Fete helps oure aetplthor Dav

dohnxton ritixe his calbys
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212 yvears old, we came to Alnska, seeking the
challenge ol the unexpected

| was high-schonl
Talkeetna, and Pete,
working as n weather observer when we maet
the Smithe They were a voung couple pro-
posing to build a roadside lodge @nd cabins

teaching English

A biology mator, Wis

[Gr fraests on thetr SC-acre government cliim
Their land, bordering a 25-acre lake they call
Ermine, lay alongsicde the right-of-wav of a
mighwas under construction from Anchorage
o Fairbanks

After a couple of werkend wvisits
Smiths’ log cabin at another lake near Fal-
keelnn, wi accepted themr offer to o them ot
Ermine Lake, help with their lodege and cilin

o 1| I i

construdtion, and ridse a home for our family
while we worked with them

That summer—1968—hent and Pele ook
wbs in Mount MeKinley National Park to
earn enough cash to SUPPOrt us [or a4 yeur 1

the bush, 1t fell to Martha and me, with our

children—her 4-vear-old Christine and mv
toddler, Horlow—to hx ap the log cabin al-

ready standing al Ermine Lake

In 1'|.|;|!.'_','|_i:ZT we went to Anchorage and
bought groceries and supplies to last a couple
of monthe Then Martha and Chris, with half
the larder, Bew with bush pilot Don Sheldon
i the Inke; Harlow and L with the rest of the
supplies, followed on the second air tnip

I haddn't realized what T was getting mto
until the Aoatplane circled the lake before
landine negr where Maortha and Chris, look-
Ing smill nnd helpless, awalted vs. For a
feeting mstant | hod the feehing 1 was betng
dumped off at the end of the waorld.

But there wis
Marthi, We hadd packed most of our supplies
to shelter, 90 vards up the tradl, leavimge until
Inst a 100-pound sack of cement. “That,” 1
decided, “will have to wail for the mon”™

nothing heipless ahoul

[ WEHNEL LD ||If." |i|.|||||-. 1':-..||L'|1':r1|_', :ill.i_'-uEI",jL Lo
follow. In ten minotes, she did—packing




cemwent on her back
.l'-i.l"[|!.l .=I'|l|
"woman's work'

faot Lol
The followins

pouds of
|i1_| L SR

Liusied ourselves with such

e Hoors and
con=iructinge nn

1 varnishing
Smiiths” cabin, FITTRTRINES
bulleing a door, tahle
and installimeg a wood heater und stovepipe
By the time our men armived, we hind things
humey and comfortable, Troe, the tabile wals
Lalesed @ Litdle : the o -1|||'I:'I '.H:l.llll;"l::-
anid the still-roofléss outhouse leaned to th
narth, bul we were proud of our accomplish
mentds Dur constructions sted lone enoogh
oEel us aldl
ing. at Ermune Laks
Hy i
completed o =second cabin, and our |
smith/Robinson {amily
tamitees: We hnd all lnbored lone and hard
those early months, 1, {or one,

W,

'r;llrl'll with the Dusiness of vy

ened of October the four of us had
FiL! II LEF]DY

agnin hecame Lw

had calluses
pplacine the blisters of those first weeks, |

i le4s how (o hammer, siaw

I-L':I AT II ENRERE

|Il TR i

waalls of Lhe

and kitchen cabinet

VITer i wneopater wilfl ame xc iy voarior n e bripin
|‘|!|-|'| J:| |I ||'I|'|:I|I

'.II..I TN, Ml

Pnpir gl g

pfunk rhert Chrena fiefpy 1o frigfiden off mov

K I||I--|IIII"I' —|'.||': IIIII||'I h |.'f|'|.II [ g 'I'l'll'.' v flelt (Ve Il

carry wnter hud kets: operate o choin <sgw . andd
bow Lo split firewood, using not brute

hut eoodd um and a koowledee of how differ-
I|||'r|' B ALS

AFCDELN
ent loes yvield to the ax In the end,

| B |
tAe 10

:F' AV E 1in 8 long, windswept valley
bisundled on the west by the Alaska
Kange, with Mount Mckinley, apex

TOWY CTOWN | fRIes

18-l cabin Pete and I were gaine

[ the contine: s Bis
-.l--"-' lLike we
often glimpse massive Mokinley, ealled Le:
Fall One—by the Kovukon Indinns,
| ut il clouds veil that v W OLNEeT lI|.-'.|:-!-._|
pesks still gleam behind jageed andd
thills of the Tha
i the east

I rom I|||' shore of Ermine

MR | e

1 ATTEE

|k eelna

MKy rHipges
Mountuins wall u

Lhur Inke, dotted oo wirm weathier with the
blooms of water lilies and hvely with
spike Aaitlled northern ']-|I LAropes,

short-lived but fun

:'ll':-||1|I|I|
becomes a
ckatinge fmk wdter the hrst

NEVER LEARNS Mgl sfie mukes porcupines neeviiiii

A el
CeVENRC R FleR T |III|.|rrI-I|II.'.'-_|I.|I|I||I i III|'|'II|

AN O ey |IIl :Illll.- R _|I'. .. i II.'.'.'|I|I|'||_I
PO FLEE
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fall freexe. Soon snows mark 1t with ever:
changing nipples of wind drifts

The dark, drooping evergreens Lhat shadow
the Lnke s swampy Inneges seem as grolesgul
ns a thousand witches in summer. But they
apnenr graceful wnd soft when skirted by un
tracked snow inowinler, They are especiually
lonv'iely by moonlight just after 4 new anow
when each crvstal catehes the glow and spur-
kles- it bhack 1o me

The benuty ol the wilderness does much to
reward us for the onending hard work ol
mere survival. To keep warm and Tue
cookstove, we spend hours cutting and haol
g sledloads and armiloads of brewood

Cooking on o wood range i o challenge,
since there is no wiy 0 muEe hedl o et
procisely, Baking meeds oven temperatures
and my oven gets hotter at the left rear corner
| have to remember o keep turning the cakies
o loaves of bread. 1 dscovered a pressure

OuE

couker wseful in guick-cooking beans nmad
meat stews, otherwise I would be: stoking
the stove all dny

Another time-occupving chire = hauling
water from the lake In winber we maintam
i water hole voards out from the lakeshore,
using an ice chisel to break away the frozen
crust that forms emch doy over Che apening
Fxperience has taught us to shovel snow on
tup of the skim ice as insulabion to Keep i
fram freczing oo thick to hretk easly

We have also learned to mark the location
with stakes ar spruce boughs Several times
the hole has been lost beneath driftinge snow
and hacking a new one in four-{oot-thick ice
can Lake a Tull eluy

Harlow, by then 5, was plaving outl on Lhe
lnke last wanter and {ell intao our waler hole,
evien though 1t owas marked, We bheard him
rushed out, ust in time to see Him
scrambling from the hole. Pete let him walk
back to the house by himself, cold and crving,
haptng that his migsery might teach him to be
more careful mext time. Coreless dealing with
m this wilderness

= FEOLIEY b

fridfe can 1]1.‘ Lt

ITH WATER so hard to come by,
dome the laundry can be sheer
drudesry. In summer | And it pleas-
ant to spend a morning ot the lake scrubbing
the clothes, But in winter lake water must e
hauled to the cabin and dirty water must
e lugged outside We wear our clot
long between washings as decently
pnd | do the dishes only once o day,. aften

s A%

ALL THE WATER w'e xe al hofe mppsr

be drawer by hand from Ermine Lake
Pere filfs a frve-pallan can froem o hole

in the iwe. By psing the adgme hole eaci
te, we Bave o cldsel away only an oy
crral, Mopmd MoKinley, kighest peak on
Hee continens, domingtes the skvllne.

BATHING 1IN A PLASTIC BOAT. Pefe pefs
splaxhing felp froemn Vin, Nome of s
FRIOY Carrying fle warier from lake i
fiinxe, sd we wxe ox e a8 possible,
lernime one fbful yerve the whade fammly
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though | now cut bar and meat adecuatel e moose each vear. Cold weather lets u

hoth skill=s have been learned By the tnal-and tore myent in our natural freezer——the woioel
roir ettt |! il | TR e || LTS LOF slmimet
| he hirst moose-shanghtering  exXperienc In winter mioase move ogl of the hills into
WAS eEpedinily memaornild ot ot thi O - vifie SWAIMY) anc  Woos N e W
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| the lemperature was hitting #et I enided when | brouwrht our trock up &nd
LAbout three hoors lnter the 10h was done frieitened the Moose w i
il we snowshoed home pulling our sledload Yoo never can tell whi

of meat and dhscussing the unforeettable odor tHoteh, when a vehicle 15 involved They'd
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o Hurricané, a railroad section-house JALT
41 I'III". e wWe weou i !'|.-Ii {UT grocers
order to Anchorase: When 11 was ready, th
SLOE Il"'l.].'l I'-.'..'I' =1 II LEC &% %R 1'-'1”rll
wandl, a daly radio program of personal mes-
aces (or people living n the buash, The best
wiy for others Lo b ol Iformation WO us
“orthwind |5 QIS -.||i|';:||||' chlerLaunment

| IHC Al Ol LHe messaages we ear was the ane

that said, “Dion't sive grandima any more Sal

Hepatica. The medicine the doctor sent her 13

: . = I 1.
AT R | II' :'|'|||,||' fHal 'I- q P gy
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eight hours by tractor and pickup
when snow paled deep, we towed a sled with
our snowmabhile Even oo two hills an the
Lurn L [ PEOY |I'||| b ESOITIe _'|_] LT TEFTREE Wi
hud to urnrteh the sled and pull it ap by Hand
CICCASIONAILY OuUr SEc nes DeeisE own mwnd
miust be repired. Une winter our snowmaobile
CEIE LT Ve I"||||I|'-';|'!.!' I--III' MR e S
reqquired  professionsl welding We decided
the w hole family would aceompany the snow
mabile frame to Talkeetnn, via Hurricane
we left under calm, clear skes, bt 1n 18
LIV W =X o ., 1 he olign was for me t -|_|
n iront of our two dogs, Chenn and Buel
who would pull the sled with tl vy chil-
dren bundled inside o sleoping bag A tobog
ran [oaded with the snowmabile freme wa
hooked on behind the dogsled Pete would ski
hehind and help the doges
mimedledy we lound the combaned ool
oo heavy for the animalks, 50 we nbandoned
the snowmobille frame and left anvway, to
Uy the engine part< We move alon AR AR LE

=NaKe The '!=!.| LOITHILE "l!!'- Or O juncn
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month-old Vin, undoobtediy the chiliest r even early June, But I ke to think of win

The trip o our rfaill connection at Surrl that ca=e, it gets really wintry only by mid
cane ook Ave hours. After a visit with fnend November, and by mid-March it s lighl
there, we boarded the train for Talkeetna enpugn to be spring. Then our spirits (uck

I'wo miles out of Hurricane, the whistl up el we ke ol for cross-country sKin

lew and the train dovwed to a stop, Ther We like to Tollow anmmad fracks, just to
wae reorpe Mendrd, our college friend anc o pe where thi oy, of KD o nearby land
new neighbor. He had snowshoed 15 males marks to see how they look in the snows
pulling our snowmobile frame on the tobog- e going gets roug
ean. Alter loadime it in the bapease car, ha When snow gl e are meltine and

1 at spring hreakil

handed us aletter tomail, then turned around thing it wel and fogev and muddy, Then we
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it is in the bush. Evervone pitches in. The the bush. W hen things begin to thaw in spring

mutwml Eelhbion and common IRterests ol nature’s aromus ad colors nearly overpowe

the families who choose to live this simpl s, Fiddiehead ferns—when voung as deliclous
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45 asparagus—push up in the melted spots at
the bases of trees. And the new green of
hirches and alders is intoxicating

summer, with the snow gone and long
hours of light each dav, brings o frenzy of
activity. Pete has spent many long hours
building cabins with Kent Smith. The men
felled the white spruce trees with chain saws.
and we wamen helped peel bark off the logs

In the summer of 1969 we completed the
roadside lodge for food service, a washhouse,
and two [akeside cabins for future tourists;
all of logs:

The summer vegetation around the lake is
surprisinglv lush: ferns and walst-high grass,
Lirtlliant fuchsin-colored freweed, alder trees,
mixed stands of birch and spruce, fields of
Alaska cotton grass, anid berry hushes of every
description. 've made countless jars of jams
and jellies, juices and svrups,

Being outdoors all summer, we must fight
off that scourge of Alaxka, the mosquits,
Curiously, ot our Inke the insects aren’t az
bad as in nearby localities. We have fiends
hving enly 75 miles south of us who have to
wear head nets to get around outdoors, and
who just automatically “dope up” with insect
repellent whenever they set out from the
house. We have bad davs, though, usaally
just before a storm

NOTHER SUMMER HAZARIDY is a
A potential encounter with a black or
grizzly bear. Pete telle apprehensive
visitors that “bears are onlv looking for food
and probably won't bother vouw"™ The ward
prrobiably wasn'l too reassuring to my teen-nee
sister, Jeanie, who spent a summer with us
Pete, the bovs, and T were away with the
dogs; Jeanie staved behind, reading in front
of the cabin.

“All of a sudden,” she recalls, “I looked up
and saw this huge black bear coming toward
me from the woodshed You can believe |
moved fast!™

In her hnste to scurry into the cabin, <he
atled to close the entrvway door. The bear
followed her. Jeanie took refuge in the cabhin's
sleeping loft and hstened to her visitor knock-
ing about in the front hall

summaning her nerve, she leaned oul the
upstiers side window ond whistled, hoping
the bear would be curious and go outside to
see where the sound came from. Perhaps that
dicl the trick, for after o period of silence
Jeanie looked out the window again and saw

Aleskan Foamily Robinson

the bear digging about in our compost pile

She took advantage of the animal's pre
occupation to run for our boat Blueberry and
row across the like to the Smiths' cabin By
the time kent returned with a gun to frighten
the bear awayv, it was nowhere (o be =een

We think the bear woas the same 300-
pounder that once pawed a hole in a5 plpstic
window at the Smiths'. Pete savs the benr was
just curious, that we're in his home range and
should leave him alone

INTER is the onlv season we can
be sure of being in our wilderness
home, since to make ends meet Pete

must seek jobs elsewhere for a part of each
vear. We wish it were otherwise, but being
self-sufficient is  impossible—unless  one
chooses to live like the early Eskimo or Indian.

We must cither be satisfied with a diet of
meit, greens, berries, fish, and game birds, or
we must earn money for such extras as flour,
ceteals, sugar, and milk. We could spend
much time sewing clothing of animal hides or
do as we do—buy our clothing from the Sal-
vation Army thrift store in Anchorage, which
saves lime for reading and other self-enrich-
g projects. 5o owe compromise! and po
wherever Pete hnds work

He has held such varied jobs as weather
obiserver, park caretaker, and hunting guide.
He once worked for a lumber company in
Fairbanks, and more recently he wos em-
loved us 4 calnn builder in Palmer. None of
the jobs would be satisiving to Pete as a life-
work, but all have been invaluable experi-
ences. We bave found just 33,000 o vear
sutficient. barring expensive illnesses.

Lust spring Péte and five friends, including
photographer John Metzger, made a two-week
ki tour near towering Mount MeKinley, tray-
eling up Ruth Glacier and down Buckskin
Cilacier. They returned thrilled with the
scenery and the comradeship of mountain-
cering, and cuger to explore the area further

Now we feel a ski-tour business is one pos-
sible and agreeable answer to our money
problems. Pete would like to boild cabins,
spaced a day of ski touring apart, where he
coulid stock food, sleeping bags, and firewood
And this business could be operated from our
present location at FErmine Lake,

As {or the future, we do, of course, want to
make some Improvements in our lives. One
major project already has been to huild a
larger. five-room cabin for our growing family
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I ks small by city standards, bt to us it seems
a mansion after three vears in our one-room
home. Pete worked on the building all one
winter, somehow munagng carpentry in be-
low-zero weather. He often had to shovel
new-fallen and wind-drifted snow out of the
roofless structure in order to begin putting
up new rounds of logs

We'd like to improve the cabin further by
the addition of a root cellar, and a well 1o
pump water to an idoor sink. Pete is also
building a wind-powered penerator from
junk parts, I it"s successful, we hope to heat
and light the house with elecincity. Also be-
ing considered are o greenhodse and an jce-
house: we will imnsulate the oo with sawdust
beft from our cabin bullding.

Then there 15 the sauna, already under con-
struction back in the woods by a creek The
sauna, thstead of the plastic boat in the living
room, will give us our baths

ENERALLY SPEARKING. ourlife-style
15 simple, involving a minkmal depend-

:1- ence an the benshts of avilization. But,
when Vin, then 15 months old, was near death
with pneumonia and meningitis lnst winter,
we had to seek civilized medical care.

The symptoms appeared with nghtening
suddenness, transforming wsually loud and
good-natured YVin into an unresponsive, fe-
verish phantom. That was one time we felt re-
lieved to have the new road nearby; the heavy
spow that day would have made landing a
pline 1o evacuate Vin impossible. He recov-
ered completely after massive doses of anti-
biotics and 26 dayvs of hospital care.

Learming to cope with the basics of hife has
wiven us a sense of direction and subsiance,
and we hope our way of life will also teach
our suns self-safficiency and common sense
The bovs will have an added benehit of secing
how their father spends most of his dayvs, a
rarity in the rapid pace of life in the 19700
Sadly, though, they miss the compamonship
of other children. We can only hope the gain
compensates for the lack

We have 10 keep in mind schooling for the
chilidren. The nearest school ot present is 35
miles away, too far to send a smyall child for a

long day. The state offers correspondence
coursez with teachers assigned to receive
homework and exams Harlow is now enjow-
ing kindergarten this way. It 1s obvioas that
he misses outl on socid contact and such edu-
cational tools as films, so we trv to provide
those kinds of learning experiences whenever
we visit Anchorage

E DO NOT FEEL we are sociadly
isolated. We get together frequent-
- |v throughout the vear with close

friends in our vallev. In 1971 we decided o
establish a tradition of gathering all of our
voung bush fiiends for Thankseiving at some-
one’s cabin, That vear we all went to the cabin
of Rick and Kathy Ernst. He's a Peace Corps
veteran and she holds a master’s degree in
chemistry from the University of Alaska

Skis, snowshoes, o dogsled, and a snow-
mobile outside the Ermst cabin revealed how
giiests had traveled from the road two miles
away, Since the cabin was barely completed,
the spirtt of the whole Thanksgiving dinper
wis muke-lo,

We improvised plates with cardboard wnd
aluminum foil, and put boards over sections
of upended logs for a table. Kathy and |
munntd the cooking station, producing on
her wood stove two ropst turkeve and a roast
poose, When the meal was ready, we all
served ourselves, wle cross-legped on the Roor,
and were indeed glad to be together (puge 70),

The warm, cheery atmosphere lingered on
i the might as we made the most of this
rare moment of comradeship as a group. Then
we gruests shared the wonderful experience of
making our way under a full moon in view of
Mount MeKinley back those two miles to our
walting trucks.

The next duyv at Ermine Lake, 55 people
gatherid for another festival—the wedding
of Gearge Menard and Betty Ivanoff. George,
a past Peace Corps volunteer in Nepal, amd
Betiv, a computer programmer for an oil com-
pany, had met in Anchorage at a mountain-
eering club meeting. Shortly after that Betty
became the first Eskimo woman to climb
Mount Mckmley.

Asuests on snowshoes began armving early

PEEPHOLE ON A FROSTY WORLD. onr window frames Harlow, Pere, and Vin, They
look our onte a spectacalar view af Mount MeKinley (following pages). In that saowy
fustaess, Pete wants te bulld overnight cabins and vet gp ski tonrs for visitors, Thio
we lope to earn the money necessary for vear-rousnd [iving in te wild.

Hish HETHELEDN
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M faAns

I THE WDONDROUS HEALM @ Mawnit
Mo Kintey, Pete (above ) and a party of
our friends (right) seek the furire. We
dor’' 1 like tor think of Aloyka ay a "{asl
fromntier” bat as @ “new frontier.” Iy @
Mace where we find the advenliure afl
discovery——the divcovery of who we
recilly are and what the unexplinted
pdiFth can. give.

for the outdoor wedding to tramp down a
clearing beside the lake. With the tempersa-
ture hovering st Bve below zero and the
north wind gisting, the Reverend Dhck Mad-
den kept the simple ceremony brief—reading
by the light of a lantern as the Alaskan dusk
closed n around us.

Betty, smiling in the fur parka made by her
Eskimo mother, warmed our hearts; we kept
the rest of ourselves warm by huddling close

The pronouncement that they were hus-
band and wife was responded to by a Kiss on
Georege and Betty's part, the thumping ap
nlause of mittens, and a few hoots on our part

Finallv, in moonlight 20 bright we could
see the mountain peaks, we all trudged back
acrass frozen Ermine Laketo Kentand Martha
Smith's lodee. There wi witnessed the chris-
tening of tiny Gina, the baby dauvghter of
Dave and sallv Johnston

When it was all over, we asked Mr Mad-
den to comment on his diay's work

“0f all the tasks a manister is called on 1o

1w glermvman sald, “none please
me more than weddings and christenngs. It
is i honor and a jov to do both the snme aay.
And I must say,” he added with a smile, “to-
dav I've seen the coldest wedding and the
warmest hearts! [:l

perform,” t
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High.Wild World
of the Vicuna

ARTICLE AND PHOTOGRAPHS BY
WILLIAM L. FRANKLIN

observation shack on the rolling grasslands of the

altiplana, two and o half miles above the sea in Peru’s
Andes. | had gome 5,000 miles to nbserve the behavior of the
vicuna, that most beautiful and graceful member of the camel
family, and I had not been disappointed. For hours a family
group had browsed near us. Now, in the bright spring after-
noon, they acted out before me the seemingly cruel rite upon
which the survival of their kind depends.

t ;I.'-"-'CE FROZEN DAWN we had huddled in a thatched

Graceful Andean, a vicufin
shows its golden flecce @t

sunset. In its cloud-scraping There were seven in the group: one male, his harem of
ahode this little cousin of five, all pregnant, and a lovelv female that was almost a Vear
the camel has few enemies: the  0ld. No other voung were there. As | watched [ found out
fox; puma. dog, and man—ihe why. The voung female was being expelled from the family
deadlie=t. Mankind's lust for Diespite pathetic gestures of supplication, in which she bent
its silky wool his reduced her knees and arched her long neck in total submissiveness.,
the vicufia population—which hoth parents were rejecting her, Suddenly the male attacked
omce may have exceeded a her violently, driving her away from the others

miliiion—1s o mote thi She ran to a hilltop, stopped to look back at her family,

15,000, Happily, new : ;
preseTVEes T;Ii;]ian'f;rnmiﬁr now placidly grazing, then turned and walked away. 1 fol-

t inlt 1he pentle crenture’s lowed her until might began its slow uscent of the mountains
slide toward oblivion She did not look back again. She pever returned

Thus the last of the previous year's voung was exiled, to
find refuge in the clan of another male. When the females of
her Tamily group dropped their ¢rins, or babies, there would
be food enough for all in the carefully defined territory ruled
by the young female’s sire

Too cold and dry for crops, these high plains today support
sheep and two domesticated cousins of the camel: the cargo-
carrving llamas and the wool-bearing alpacas. This land has
ilways been the nniural habitar of thelr wild relotives, the
lamalike guanaco and the dainty white-bibbed, Aeet-footed
vicuha The camel family evolved on the grasslands of North
America millions of vears ago and migrated to Asia and Soath
America. OUnlv two species exist outside the New World: the
two-humpwesl Bactrian camel of central Asip and the familiar
ane-humped camel of North Afdca and seuthwest Asia.

The animals we were watching formed part of o herd that
inhahits the Pampa Galeras National Vicuna Reserve and
adjacent rangelands. Peru establizhed the 15,000-acre reserve
i 1966 in an attempl to save these animals, once abundant
in the central \ddes and now an éndangered species,




o s ieate that vicunas num protected by armed wardens, i growing. Thi

wore thin o mtllion JIFTE i the Span- vicung seems to have been pulled back from
['he Europeans slaughtered the brink of extinction

s of thousands In 1825 Simds [ went to Peruin 1968 to begin a three-vesr
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clared vicunia hunting illegal in Peru. But the wt was Dr. Allen W. Stoke: of Utah State

han could not be enforced. The killing contin- University, and mv sponsors were the Con-
yed: the animals” wool brought a high price servation Foundation, the Waorld Wildlife
e I

Today there are only 10,000 1o 15,000 vicu-  Fund, the Peruvian Mimstry of Agrniculture

nas. Most of these are in Peru Some 6,500  and Utih State University., My  research

roam the Pampa Galeras regon. That herd,  would serve the Peruvian Government in
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furt Het |l|.||'|II:I|'_'_ tar the comsecvation and werk and ears erect, wary vicuanas eraze th

management of this imperiled species Pama, & high, arid land between timberline and
in the three-room prefabricated head snow line. In the wild, mature males stake out

large terrmtories for their Iamies At Peru's

L

quarters at the Pampa Galeris Reserve our _ :
sabionnl Camelowd Center, these animals have

day began at 4:30 am. We bt lanterns, and
the siriel 1 Kerosene permoe IT.I."I '|.|' Pace ns
Ep ey w cFOVEE WETFE T 1 I._" i y T Wit e

Primus stoves were pumped up to heat wat naco-vicufios, which grow much longer wool than

trom the rushing stream at cur door. Feli Lhié viconas , ancl mearh hne Slow growth

ot such termiforuidity, Some have intecheed with

Lhe closely related domestic nlpacas o peodac

ciano Mendoza, my assistant and close friend mits shearing to aboul OncE every LwWo veidrs
the lcy dawn to warm the en

gring al mv much-used jeep with 8 teakettl

went oul Iin

Hieh Wild World of the Vicuni
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of hot water so it could be coaxed imto i
Always we raced the sun. To record the
full span of the vicuna's diily activitivs, we
harl to reach our chosen outlook gt befbre
davhight. Vicufias are commuters, in o sense.
They bed down and graze in separate areas
I wanted to observe them rising from sleep
near the ridgetops amnd moving down to the
valley floors to feed until late in the day, when
they returnéd to their high redting places
Euch morning 1 parked my jeep beside a
peripheral road (o roads exist in the reserve
it=ell) and hiked 1o one of our four ohserva.
tion huts Scattered clusters of vicunas, each
group averaging six to ecight females and
voung under command of a single lerritorial
male, grazed the grassy slopes. Long-necked,
quick-footed, curious, and alert. they are de-
lightful apimals e live among and watch.
Watching was my main occupation, and
I enjoved] my lonely vigils under the vast
Andean sky. 1 recorded the details of vicuia
life—the daily movements thal center on éat-
ing, the sensonal matime and giving birth
Most important, | studied the fascinating
social organization of this species, which de-
pends so strikingly on the dominance of the
group's onky adult male
COne ¢lear, conl February morning—sum-
mer. south of the Eguator—I-zal perched on
a knoll ai the Achupilla but Feliciano and 1

were silent; feeling the serenity of the day,
Puffv clouds drifted across a deep-blue sky.
The dry fchu zrasses rustled in the pampa
wind., Occasionally 1 heard the puco-puco
trill ‘of & distant bird.

The blue sky did not deceive us Summer
is the rainy sepson. By noon the clouds would
hlot out the sun 1 was never without rain
pear and carried “moagic” amulets to protect
mie against lyghtning.

In the Andes lightning s o major perik 1t
seems o iEnore the general rule of hitting
only the high spots, and spares neither man
nor beast On the reservie during the summers
of 1970 and 71 we found 20 vicufias killed
by lightning. In separate strikes, intal bolts
hit 7 cows, 18 sheep, | llnmas, and a shep-
herdess. Incidentally, if yvou get hit by light-
ming and hve to tell about it, a sip of vicuna
hilsod supposedly will restore vou to full health,

My field lunch of raw carrots, alpoca jerky,
and salty poat cheese was nearly. finished
when Feliciano and 1 were jolted by a bril-
liant flash and p mighty clap of thunder. We
soon discovered that the roof had been ripped
off the Fortileza observation post across the
valley. Later, on the wiy home, we found the
ground churned up around the Fortaleza hut
as if by a hundred gophers

Back at hendguarters we received o hero's
welcome. Our (riends there had thought we

Tail raised to signal hostility, o male patriarch pursues bachelors that dared introde
into Wi well-defined bome erritoey. Racing at perhaps thirty miles an hour, he-drives

52 Nutiored Cengraphic, funliary [973



were al Fortalera, and one of the siume guards
an patrol had heard o shepherd exclaim, alter
the lightning struck: */Va se fndé el gringo/—
There went the gringo!™

Regardless of the danger, we were enger to
get out among the animals durine these rainy
months. Summer awikens the pampa, bright-
eming the drab landscape with green grass
And it is the season for vicufia hirth and
breeding. Some eleven months after mating,
the female drops her single crin, only a few
weeks before she mates again,

The hour of birth, I learned, is critical. A
crin born during the afternoon raine pets
sonked, then chilled by the cold of night, It
will usually die. But behavioral adaptation
protects the population. Nearly oll the births
we observed occurred between eight and ten-
thirty in the morming

MNewborn Animals Ready to Scamper

The highland Indians take it as a portent of
good fortune 1o witness the birth of a vicufia
The female gives birth standing up and often
goes right on feeding 1 was lucky enough to
capture and tag a few newly dropped crias,
Bt -t was never casy. One March morning,
scanning  the rangeland with binoculars, |
saw that a female vicuna was giving birth
three-quarters of a mile away. 1 dropped my
natebook and ran. When 1 réached the scene,

the mother and her still-stageering nfant
took to their heels and left me stumbling for
behind. In a race, | was no match even (or a
minutes-old vicufia, especially at 13,000 feet

But even more interesting than the vicufia's
life cyele s hts structured society. After only
a tew davs in the field 1T began to grasp its
basic principle. The territorial male controls
the group with firm discipline. He his wo, be-
ciuse vicuins are gmong the very few hooded
animals in the world that ocoupy and actively
defend a year-round termitory,

Each family, in effect, was socially isp-
lated: Vital activities such as feeding, sleep-
ing, mating, and birth took place virtually
free from interference by outside animals,

It was the male who chose the living area
and established the boundaries and size of his
ternitory. It was he who decided whether an
adult female attempting to join his family
would be pecepted. And if a resident female
tried to leave the group, it was the male who
let her go or compelied her to remuin.

Since territorial males and their mates
ook over the cholcest feeding areas, what, |
wondered, became of the edcess males? To
find out, 1 followed a bachelor band s it lazed
along on the fringes of the family feeding
arens. Excluded from territorinl zones; these
alllmale groups, usually 15 to 25 strong, con-
fined themselves to less desirable land.

the interlopers from smong his clun of as many as elght females and thelr crias
He rules the family, determining its membership and lesding dally movements

Hiph, Wild World of Hie Vig i
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Despite the evident dominunce of the male,
oxperienced females exeérted some control of
the group. Honcha's eldest mate was one siach,
an unlovely one-eved creature, but wiser than
the rest. During the dry season, it was she
who imitiated biriefl daily excursions out of the
home lerritory in search of water

Sadlv, not long before my study endedd,
when ber newest crin wos seven months old,
we found One Fyve dead ai the bottom of a
wash. Both her forelegs were broken. 1 spec-
wlated that a nelghboring male vicufa had
chased her into unfamiliar terradn and u fatal
fall, Two weeks later, her crin mysterniously
dizappeared (rom the family group

Muost crigs leave the group by being re-
iected, ke the yvoung female I'd seen early
in myv sudy, Since then, P'd obhserved the
same brutal l;':niluﬂl.l:n;ll. enforced on each of
the voung in turn. The males were extled at
about eight manths of age, the fermnales near
the end of their first vear

But it was not only the voung that were
refectied. The territorial male, unlike those of
many hoofed species, often turns away fe
males that trv to join him. Thos he controls
not only much of the behavior of his growgy,
but alse ifs stze. In this ungenerous land,
where pasture is never more than barels

cufficient, it is essentinl that the popalaton
al PerMAnEnL, W el -clefumeid ETAZINE Wrei 1t
limited 1o the number of animals 1t can sup
port. And that, through long genetic selection,
15 exactly what the behavior of the male pro-
motes, If he drives away his voung and rebuifs
new mates, it is to help guarantee the survival
of his group. That i3 the way of hs wurhd

AMan Prized Vicuias Before Inea Times

For millenniums the workld of the vmicunas
and that of Andean Indians have been close
v interlocked Man's covelous quest for
vicunia wool, one of the world's finest, has
given the animals a special standing in thy
Andean economy since |Ilt!-ll'il.ll times. In
the Sumbiay caves of couthern Peru there
are ancient wall paintings that show hunt-
ing scenes i which vicunns and gunnacos
were the mam vieums. The hunters of that
preagricultural socitety knew the value of
vieufia meal and wiool

Huntets of a later time, though sill hefore
the Incas, built traps for the animale here in
my own study region Game guard Saturnn
Torres Blanco showeid me two forms never
before described. From a hilltop he pointed
ol i stone structure in the valley below

ST ekl he said, “the stone will formsa V,

Cust out ot the age of one. a female Bees Trom hier kicking, bitime father. His mates placy

watch (e abrupt send-off, which regulates clan stee and thus guards against vergrasing. -
55 pelled females joit other families o mate and glve birth, young males may roam in hachelor
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intd which the animals wore Chisod
Lhot there are breaks i the wall, [
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Their forelees would break
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which vicunas
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and slaughter continged yntld recent times

I'he Spamards changerd

Bul the people of L altiplino retained theo
iy Lhis
dny mosl resent poachers who occasianally

folicdness and respect lor the amimals
invade the remon o kill vicufas —something
they rarelv do themse| ves

Yet the Indians prize parts of the animals,
andl credit them with magie properties. When
Felictanonnd 1 one alternoon encountered two

Dan iy Everal vears, thien
Lahlish thesr awn territories s

Here Peruy

Daven-to-dusk vicuna vigils {or more thao

T i
Ll ecei] caist -pat hie, rig
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A hewborn ¢ria, |
began to learn how inbmately the vicufio 1s
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I told lim

Ll |l-:

-llllllllrll I._Iill

“CH Course nnt caiel Feliciano

the stomach they want

¥ 4 L :
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Fleotness Stirs Yeurning of Indians

My companion expluined that the local
faahin stomach lor
miiki
the flavor of such cheese o= dspecially dele

Labile and ol a superior freshness. The hond
=0 DD ol white huur that hanes down from

use  Lhi
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cheesy, They regard

cutclling mulk Lo

the vicuna's lower neck and chest s favored
lor makimg the sack that carmes the narcooti
coca lenves the Indians habitually chew, Andd
inhaling the smoke from bib hairs, they think,
will ward off iliness

Wl i
15 the mountan peo-
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ple's ardent wish the amimal’s

WL Pty as His cotslant compiatio

1ssistance







parents bathe and rub an infant’s entire body
with witrm grease extracted from the marrow
of the vicuna’s long leg bones (page 810 An
expectant mother, with the same aim, rubs
her abdomen with the marrow grease.

Before leaving the Andes, T found evidence
in centers of civilization that the vicufin's fu-
ture is bnrhtening. In La Paz, Balivin, where
skins were once sold in‘great quantities. there
remadns only o sparse selection of vicufa rues,
sweaters, and bedeovers. These had gone on
the murkel before new laws banning sale< be-
came effective, and belore foreign countries,
notnbly the United States and Britain, had
prohibited import of any vicunn products.

The goods were beautiful, bat | found
them repellent. | couldn't imagine sleeping
soundly under the bedspread 1 saw that was
mnde from the head skine of 136 crias (page
811 Vicuna wool looks best on vicoans

Ramcher's Project Wins National Acclaim

Apart from the reduction in poaching nc-
tivities, there are current attempts to bring
the vicunn mto the economy as the protécted
wool producers they were in Inca times. Per-
haps the most notable experiment is at the
Cila Cala vicuna hacienda in the tall-grass
Peruvian highlands north of Lake Titicaca
tesir Lthe Bolivian frontier.® It< owner, the Inge
Don Francisco Paredes, was n man of vision.

Alarmed at the decline in numbérs of the
once-numerous  vicunas on his sheep and
cattle ranch, Senor Paredes determined to try
to raise them in captivity, He hegan with 20
victfias in a stone corral. Fifty vears Inter he
had about 500, and a presidentiol award for
thstinguished service to his country,

Seeking o inerease wool production and
create a new national product, Don Francisco
tried  crossbreeding vicunns with alpacas
The vicuna's biennial wool vield is only 1/4
w 1/2 pound, while the alpica’s iz four to
six pounds:. The paco-vicuna combined the

oer pages TA-TW 104-005, andd |19 of Mary and Las-
rance Kockefeller's vepart an South Amercan park de-
viclopmiehila, "Parks, Mans, and People” In the Jannary
VT MATIHNAL GERGRAFHIC. |

T “Tibcaca, Abode of the San.” by Luls Marden, ag
pegieeed ‘in the Febramry 1971 GeOGRAFHIG, and “The
Five Waorlds of Pery,” by keonetlh F. Weaber, was
putdished in the Febouary 1904 kssue,

fine quality ol vicufa wool and the more
abundan, longer fibers of alpaca wool Re-
search on paco-vicufin breeding continues nt
the MNatonal Cameloid Center, between Lake
Titicaen and Cuzco (map, page 770LT

seiior Paredes died shortly before my ar-
rival in Perw, but [ was privileged o watch
the unforgettable vicufia roundups at Cala
Cala #s a puest of Sefiora Emma Salinas de
Paredes (page 80). The small corral her hus
band had built had been replaced by a 3,000-
acre enciosare ringed by smaller paddocks
Captive, but pot domesticated, the vicunas
were free to roam.

Herd of Hundreds Thunders Tote Corral

To witness the annual roundup at Cala
Calp was 1o relive the Inca past th a wild
pageant of racing animals, whirling dust,
cruocking whips, and shouting herders,

Indians had pathered from miles around,
the women in round felt hats and muit:
layered long skirts, the men in loose-fitting
pants of heavy wool. Tire-trend sandals pro-
tected weathered feet.

The vicunas flowed down the hillsides,
pressed on by the converging human choin.
Whastles amid vells blended with the drum of
hoofs. Dhst blurred viston and clogged nos-
irils. Then, as the last of same 300 animuls
thundered down the narrowing corridor into
the holding carral, the gates were closed wndd
tallving and sorting beonn.

Later, after a feast of roast lamb, polatoes,
and cheese, the Indians kept the night alive
with dancing and music that throbbed through
the hacienda grounds antil down. To them,
this unnual ¢haco is the happiest of times
They love the vicuna and the link with the
past that the great roundup offers.

These people, who five in such harmony
with their harsh environment, have long re-
sisted change., They hold 1o mitny customs
and traditions of Inca times. And thev, like the
vicuna, have been victimized by civilization
Perhaps that is why they care so deeply for
this wild highlund cresture, which they vener-
ate ns n legacy from thelr grest forebears.

It civilieed man can learn to see the vicufia
through Indian eves. that legacy will be pre-
served forever. 0

Walled in by stones and men, Cala Cala’s vicufins and paco-vituiiag funnel inte a
carral o be counted and sarted. Both this annoal roundup and the all-night fiesta
that follows recall Inca tradition. They also demuonstrate the Indinns® bond to an
animal that man now seeks Lo preserve, after centuries of indiflerence 1o §ts survival

Higl, Wild World of the Viecuria
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A SCIENTIST VISITS SOME OF THE WORLD'S OLDEST PEOPLE

“Every Day Is a Gift
When You Are Over 100

By ALEXANDER LEAF, M.D.
Photographs by JOHN LAUNOIS

Lk L E

N THE LITTLE VILLAGE of Kutal, in

the foothills of the Cancasus Mountains

ol the southern US55 R, lives i sprightly
lacly named Khiaf Lasurin. She is small—
not five feet tnll—white-haired, and full of
humor. 1 visited her one spring morning and
found ber in her garden, surrounded by chil-
dren, pigs, and chickens. 1 wae greeted in
warm Creorgian fashian, and we toasted each
othor Airst with vodka and then with wine as
we talked

She talked about her life, the present and
the juiest, alaoni things she remoembered She
hadl a lot 1o tell because her memory was good
—antl she was more than 130 vears old.

she told me about her first morriage ot age
16: her husband died during an epidemic
some twenty years later, and she married
again when she was about 30, A son lives in
the stone house next to hers, He is 82 vears old

She remembered as a recent event the big
anowfall in 19100 “Mvy son was already an
adult then, and 1 was about 70, The snow wis
more than two meters deep, and 1 helped him
shicvel 1 from the roof™

The present # She wis just back from a visil
o relatives in o distant village She simply
potl on the bus alone and went visiting. She
had worked on the local collective farm sihee
it was formed some H) vears ago, retiring only
m 19705 in the 1940, when she was already
mare than 100 vears old, she had held the
record s the form's (nstest tea<leat picker.

As she sat talking, she smoked cigarettes,

mhaling each puff. She had started smoking
m 1910, and has consumed about & pack a
dayv for 62 vears

As p physician and teacher in a large gen-
eral haspital, T see many of the medical mis-
fortunes that befall the elderly, and have
grown interested in how a healthy, vigorous
old age can be attained Today more than
twenty million Americans are age 65 and
older-—nearly 10 percent of our population,
Yet our understandmg of apng i= minimal,
especially in explaining the factors that pro-
duce o Khfaf Lasuria m one instance and
wasting semifity and sickness i another,

Villages Where Time Moves Kindly

There are places in the world where peaple
are alleged 1o hive much longer and remam
mare vigorowsin old age than in most modern
societies, During the past two vears, taking
ndvantage of o spbbatical and ol =uppoert from
the National Geographic Society, I have vis-
iterd the best known of these resians, all rela-
tively remote and mountmnous: the Andean
village of Vilcabamba in Ecuidor, the land of
Hunza in the Karakoram Range in Pakistani-
controlled Koashmir, pnd Abkhazia in the
Ceorman Soviel Socialst Republic in the
sithern Soviet Umon (map, page 96—
where | met hhfaf Lasura, oldest of the
many centenartans | interviewed. Other re-
search groups in the three argas generously
gave me access o their informolion, some
represeniing vears of study,

Serene al the summit ol a long life, Khial Lasoria—maore than 130 yvears old—watches
thi world from the porch of her home o the Soviet Unton®s Abkhazin, an autonomois
repithilic m the Georginn 5.5 R She was nudeed into retirement from ber job as o tea
pcker two viears earfier, SUll active arouncd the house, Mrs Lastiria enjovs o httle vodka

before rreakfost and a-dmly pack of cipareties
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FERTILE GAHDEN of tobaccs, tea. and
citrus, Abkhazia hies in the wettest region

af the Soviet Union

rl'l";lk

CLIFFSIDE REALM. of Hurza, once &

l:nrrt.rcmud Kashmir,

tats, today v part of Pakiatan)

RUGGED ANDEAN TERRAIN and a near-

road keep Ecoador’s tiny
olsted.

BASTIONS OF LONGEVITY, Vikabamba, Abkhazia,
and Hunzs conain unusually high Mh*::if
elderly, virgnroun pecple — pleianl bpielp] e

the cutiouity of gnmnl:nh;;;trh: s

A primary guestion plagues all who take to the held
to study longevity; How can vou be sure of the ages of
those who claim to be centenarians? There i= no way
to “date"” & living human beéing

In Vilcabamba the community was Catholic, and
church baptismal records confirmed some of the ages
claimed there Some could also be supported by the
number of generations of offspring, and by testimony
from {riends and relatives of similar age. A census
taken in 1971 showed that Vileabamba, with a popu-
Intion of only 810, had mne individuals above the age
af 100, In the United States, by comparison, the fgure
i about three centennnans per 100,000 population.

Memones Constitute Hunza's Reconds

In Hunza (population 40,000} the dating problem
was particularly difficult Hunzukots live in high val-
levs near the China and Afghanmistan borders, so
remote that their lnnguage, Burushaski, bears no rels-
tionship to any other languuge on earth. There is no
writlen form., o no records exist In some instances,
however, the Mir (ruler) of Hunza could, from per-
sonitl knowlédge of his state’s hstory, veridy ages.

In short, 1 was not oble to confirm exnct ages in
Hunza: Yet | had the definite impression of an unusual
number of very vigorous old {olk clambering over the
steep slopes that make up this mountainous fand. It
was the itness of many of the eldeérly rather than their
extreme ages that impressed me.

The largest number of people above 100 venrs old,
and the best documented, exists 1n the Caucasus. The
documentation is due in large part to the work aof
Professor G. E. Pitskhelourd, hend of the gerontologi-
cal center in Thilisi, Georgia. who told me of the meth-
ods he uses o validate ages.

First, documents of dates of birth hold highest

Wearing his 102 yeurs lightly, Tandel Tebopla of
Abkhaein dances nimbly as his neighboes clap.







Still a working man, 98-vear-old credence. Churech baptismal and barth recordds
Mikhed Crunba gathers tea lenves are the main source, but olther documents are

nenr  Ihirnpshe.  Gunba, owhose also useful These include passports, papers
father ved o 125, doesn 't sminki such as letters. and sometimies writings or
but reports o fondticss for wine. His even darvings on doors and walls that re-
corded a birth in the famaily

ressiny |.|.||||! |'.j'| =LEITE %' U fesl

imabhle 104478 “He hasa ol o omh = .
0" D Ledf sans »eC0nd, age ot marrnage (usdndly well re

membered ), bme untll birth of children, and
the present ages of these offspring, which can
wsially b more easily verified

Third, memunes of outstandine events,

Ul s wiir =ervice, changes in the czars

o ]
Nertorrmad A CARTEALL, firarirciry 1970




the Russian Bevolution, the Russe-

Freglmes
[urkish War, or out=tandineg local events—:ii
ar a heavy =now hke the one Bhifal

drouzhi )
Lasuria remembered

How reliable are the results obtaingd from
ipnroaches? Professor Pitz-

replied that 704 centenarians whose

e st LW
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diffts WOoTe .L-:Tll'l'l.'. nIrom

irth records were also
testerd by gquestions. The resulis showed thal
neirly 95 percent of those tisted by the gues

tonnaire gave the correct age, and for the re-
maoinder 1t was within 5 percent of the correcl

Search Fir the CHdead People

aee, and not more than ten vears off the mark
N any instiance

There i= no baptismal record for Khiad
Lasurin. Sp as 1 talked to her, | kept doing
mentad artthmetic, I have said that she 15 maore
than 130; [ should have said “at lenst™ Ac-
cording to her pecount, her father lived Lo be
100 sndd her mother 101 or 102, She had seven
sisters and three brothers, and 15 the only sur
ViVOr

'.'I.I'Il- W1l II1FTII I.'|.'.III.'II I WY e
arithmetic: 82 + 52 = 1344 She
wits marned the second time at pee 50, gt the
time of the Turkish war-—which ended 94
14 = 144). When she
weas 20, her first hushand almost left home to
hght in the Crimean War of 1853-56 (118 +

Her =0

v2, 1 now &2

VEeUrs oo in 1B S (50 +

3 = 181 She started smoking m 1970 when
her vounger brother died at age 60; he was
s ten veuars vounger than she (60 4+ 10 =+
2= 132) Her secon

vERTS vouneer than she, el 28 (o A0

hushand, who was two
Vo Ars
ago, when he was more than 100 (1) + 29 4
2 = 131

My anterview was conducted in such a wan
that it would have been chithealt Tor each of

IesE Asspssiments o Ccome oyl 1n stk -|I 13RAT
aEreement unless p commaon thread of reality
[inked them. Mrs. Lasuria believes she 15 141
vears old; thus 1 would accepl some Age bae-
tween 13] and 141

“ip of Vodka Starts Each Dy

surprisingly robust for her age, Mrs l.aa-

siiria Lokl me Lhal she drinks i smiill =lass o

viorl i epch moming before breakfast and hijs
a5z if wine before her noon meal

a K
She encded our talk wath a toast: “T want Lo
drink 1o women oll over the
them not to work too hard, and to be happs
i their families”
In contrast to the tsolated vallevs of Vil-
vamba and of Hunea, the Caucasus region
coviers a large aren, meluding the soviel re-
puttlics of Greorgin, Azerbaljan, and Armenia
The population is spread from the Black and

wirdi] fior

L

l':|-]|i-ar1 seaconsts to mountain villases L OEK]

HIvEe S a Jl."'-"r'l
A 1970 census ploced the number of cen
lebnfigns fof the entire Oatcasys region ol

tor 4.5040) feet a

§, 500 to 5,000, Of these, 1,544 live in Greorgin,
or 3% per 10OG,000 of ||-'l]'|':[|.|_T|l|1|_ 2 50 Pive 1n
Lz

Shirali Mislimov, acclaimed as the warld's
oldest livine person at an alleged age of 167
vears, resides in Axerbaijan, in the smudl vil
lage of Barzavu on the Iranian border. Thaot

waljan, or 63 per 106,000










area of the Soviet Union [ies near the horder
ant 15 closed 1o outsiders. Netther 1 nor anv
other Westerner that 1 know of has been
granted permission to interview the man. His
fragile health, Soviet officiuls sav, prevents
him from leaving his home village for inter-
views elsewhere

Much of my research was done in a region
within Georgia called Abkhazin The peoples
here are a mixture. The census identifies ten
clhnic groups in a total population of almaost
half a million.

The old people are found in agrarian . set-
tings; many of the men have worked as
huntérs and shepherds as well ac farmers
The standard of hving 2 much higher than
that of Vilgabamba or Hunzw

Since we are composed of what we eat and
drink. | was particularly interested in dietary
habits in my three study arcas

In 1968 a nutritional study published by
the U 8 National Academy of Sciences made
these recommendations for det gmong people
ahove age 35 For males, 2,400 calories, in:
cluding 63 grams of protein; for females,
1,700 calories, with 35 grams of protein (28
grams equal an ounce),

In the United States, though, neatly every-
one consumes more. A U S Department of
Agriculture study lists average daily intake
for Americans of all ages at 3,300 calories,
with 100 grams of protein, 157 grams of fat,
and 380 grams of carbohvdrate,

Scant Diet Promotes Long Lile?

By contrast, I found the diets of Vilea-
bamba and Hunza strikingly similar to each
other—antd substantially lower than the U 5
recommendations. In a survey of 55 adult
males in Hunza, Pakistanm nutritionst Dr, 5
Magsood Al found an average calorie intake
of 1,023, with 50 grams of protein, 36 grams
of fat, and 354 grams of carbohvdrate. Fur-
thermore, meat amnd datry producis constitute
only 1'% percent of the totul The abence
ol pastureland makes inbmol husboandey near-
ly impossibile, and the few livestock are usunl-
Iv killed for food during the festival season
in wanter. Fats of uﬂim_til OTiEn are sCarge;
instead. oil abtained from apricot seeds is
generally used for all culinnry purposes

Dr. Guillermo Vela of Quato found astrik-
ingly low caloric consumption also among the
elderly of Vilcabamba The averase diily
diet provided 1,200 calories. The daily pro-
tein intake was 35 to 38 grams, and of fat
only 13 1o 19 grams; 200 to 260 grams of
carbohydrate completed the diet. Protein and
fat again were largely of vegetable origin,
with only some 12 grams of protein daily
[rom animal sources Needles< to sayv, one
sees no obesity among the elderly in either
Vilcabamba or Hunza: neither were there
signs of undernutirition

The weight of current medical opinion
would concur thiat a diet such as described
for Hunza and Vilcabamba would delay
development of atherosclerosis—that s, fatty
deteriormtion of arteries of the heart

Georginns Muddle the Myth

My confidence in the importance to health
and lengevity of a low-animal-fnt, low-choles-
terol, low-caloric diet waz somewhat shaken,
however, by eating habits in the Caucasus
There Dir. Pitzkhelaun and a colleagoe, Dr.

Deh Dzhorbenadze, have studied the dietiry
habits of 1,000 persons above the age of 80,
inchuding more than 100 centennrians. The
old peéople consume 1.700 to 1,900 calories
daily, considerably more than do most people
of such advanced age.

Sixty percent ate a mixed diet of milk; veg-
etables, meats, and fruits. Seventy percent of
the calories were of vegetable orinn and the

remainder from meat and dairy products.
seventy to 90 grams of protein were included
in the diets. Milk was a main source of pro-
tein, sour milk and cheese were widely used
at all meals in all sensons, Georginn cheeses
are low in fat content, however, son that the
datly fat intuke was only 40 to 60 grams.
Bread provides the mujor source of car-
Bohydrate, In central Georgla, marvelous flat,
pointed loaves—twao feet long and curled up-
ward at one end—are haked in an outside
cwen ind stacked, still crisp and warm, on Lhe
table. Inthe west we also sow abusta, a boiled,
unflavored cornmeal-mush patty. Dipped into
a variety of sagces spiced with sharp red
pepper, it is eaten with the Gngers.
(Continued on page 108)

Indefatigable at age 117, Gabriel Chapnian curries a pail of newly harvested
riptatoes home for lunch up an Abkhazian hill that exbiausted the author. The
lifelong farmer continues towork ball a day i the fields. His prescroiption for lon-
gevity: “Active phisshcal work, and a moderate interest in alcohol and the ladige”
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Oidest livine person? 1T Shirah Mislhimow nermiitted no Western sournalisis or medhen

35y I 1SUa. as Saviet gernnlnlodists nen bo interview iy and Lhey pudee Bin
maintain, he & now i hiz 168th vear. The (oo [rail to travel Even so, he still ride
el man, here Estenime (oo tranzistor racdho, wirsehack amd tends an orchard be tells of
hved i the villaee of Harzsavu in Aserbaian, Hantine in the 13760, Mishmov savs that he
west of the Caspinn Sei. Authorities have matried his | 200venr-0ld wife 10D vears igo
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i et e, 1ok Ahik e
an Seline Butin (lell), sitting
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Huttia seiel ha was 1200 hi
wiile L Witer bnters b
Dir. Lenf estimater

Cordial friends, Michael
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right), sample homemade
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Piping away the ime, 108-yvear-okd Magul Surmenelion of Abl
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takes guily walks, and muldly complaing that hi= ehaldrén won't let m de anvthine

i
ever il i single enemy,” he told T Lenf “1 read no boaks and have no worries



Hevered as the oldest Hunzukut,
Tulah Beg, fanked biv his sons (Facing
page), claims 1o be P10 Dy Leal regurds
this as approximate, since no writlen
records exist in Huned “It ks the fitness
of many of the elderly rather than theis
ares that ympresses me,” he savs Pho-
ioprapher Launcis wae also impressed
when Bep's zons, both in thelr sixties,
shouldered heavy cases af s photo gear
and bounded over the fortitedding ter-
ramn “like agile mountiin goats"

Stately  doncer, 9Uyveat-old Kabul
Havat keeps trme to the reedy witdl of an
aboelike ihstrument during wedding
festivities for the crown prince of Hunea
Inhabitants of the tnvy mountanm Fand
esteem thelr aged; elderly Hunzukuts
counsel the mie, or hend of state, daily
on muatters greal and soad]

LLl

Breakfast genernlly consists of cheese,
bread, ted, and sometimes honey, The usual
hevernge 15 sour milk with cold water added
Fvery household has its vinevard and makes
itz own wine, which is quite drv and drunk
fresh. The old people consume two to three
elasses daily with their meals

When [ visited the centenarians in their
homes, | was invariably invited to stay for
food and drink. Within minutes the women
of the househald would bave a table buned
under its lnad of bread, cucumbers, onions,
tomitoes, garlic, cheese, roasted and boiled
chicken, sauces and spices. boiled mutton,
poat's meat, and beel. Frésh Iruits and occn-
sionally pastry or a platter of chocolate
canchies completed the setting

Feasting Fosters Camarnderie

Toasts woulrd then be drunk, starting with
homemade mrope “vodka” or a Georginn
brandy, the hrst a real hirewater gand the lat-
ter the boast of the Georgpians “Then the drnink
changed to the local wine, and the toasting
settled down to a seady pace throughout the
meal—which would continue for three to
five hours.

Every person and every honorable and
inendly sentiment provided subject for the
toists. The tumblers were promptly refilled
i the old people, ourselves, our dnver, our
parents, our children, peace, frnendship, and
understandineg were separntely tonsted

Cne respected member was elected presi-
dent of the table by .'J.-I.'ZLJ.I.'I-.lI!1—”-['.[!Ii|Jt:I|' YOur
rlass if vou approve his election,” we were
ol He than served as toastmaster. I watched
with awe as, after proposing a series of loasts,
the toastmaster migpht accumulate bve tum
blers of wine, which he would then down os-
tentatiously i rapid succession

These festivities hardly seemed consistent
with the moderate habits | had been told the
old people practiced. However, | noted that
the centénarians often would forgo the vodka,
and their wineglasses were smaller than those
of the others. Also, of course; such feasts were
not 4 daily event, nor had food always been
so plentiful

| was ofien told by the old people thal
“things are much better now.” Une Armenian
in Abkhazia explained: “In Turkey, and when
we first came here, we had only beans and
other vegetables Lo eat, but now we have meat
and wine every dav.” It is well decumenied in
animal experiments that a low-calore diet

Mational Geographic, Janwary 1973






during early lile will extend the total life-span
[hus dietary habits: of early life may be g
pertinent to long life as exercising modera-
Lion I myidadle and old age

In Vilcnbamba and Hunza
were Fenernlly quite lim, but in Georgin one

the '||| Wil
| .

occastomlly saw an overweizght centenarinn,
a phenomenon [ would not have thought pos-
sible. | wisited Quuda Jonashian, an obese
| 10-vear-old Armentan, on near
Lsulripshl. He told me, "If one 1= healthy, it s
obligatory to drnnk one hter [34

AT

-IIII-.|.__-.| (W] |
wine daily, and on holidavs and-al weddings
17V 1o 20 tumblers are comman

=0 Bvedzenta of Atara s 107 and vers
lal. When [ asked how lone she harl

lnuehed and =aid

s n
overwelizhe, she

| became (at when I stopped having chil
lren. For 60 yvears [ have been fat os o harrel
and all my children are like me. My mother
was Iatter, stronger, and warmer than IV
miather had
i l.'-'l'.l'- il I..ll| Lai=ir 1) I]ll' |||_|_i_.|--.l er=ch in
that région at the time. These, of course, nre

the exceplions. but nevertheless stmking to

| learnesd Lthat her dlese] only

IVEICIan who was taugeht and hos tivught

thits L

that obesity 15 an unmtipated health disaster

Waorkaday Vieger Vital to Health

Whethid

three cultures share a great deal of physical

slim orf fol, the old people of all
petivity, The traditional farming and house-
hold practices demand heavy work, and mals
and female are all invalved from earlv child-
hood o lerminal days, Superimposed on the
usiel labor mvolved m farming st
thaversing the: hills

¢ motin-
LINOUS [EFrsun
on foot durnne the day

bigh degree of cardiovascular htness as

TPy
ACtIvItIeS sustinns o
well
e meneral museular tong

Ur, David Kakiashvili, a Georginn cardi-
glorist who has< heen studvine gerontoloey for

the past 1.

vears 1s convinced thot exercis
15 4 major iaclor m longevity

He has tested
the hearts and lungs of thesé old people
using modern investigntive techningues, anil
he finds that thev bave all kinds of cardinyas-
cular diseases

He asked, "Wh}' il PEGHE 11 the smll
montam
farction [henrt atthek ] much better than thei
urbanized
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old, 1 decided to visit him there, and to learn
firsthiand the physical exertion involved in his
daily activities

With three companions I set out at dawn
for the six-hour hike up the mountain. The
trail was muddy, shipperv, and <o steep that
we were often climbing rather than hiking;
two of our party, in fact, gave up and headed
hack downhill,

At times I felt like following them, but
finally, about one o'clock, we came out of the
woidds onte a high grassy slope and found
Kostn Kaship, who clnimed to be 106 venrs
old. He lived with two men and a boy as com-
panions in & lean-to built of wood saplings
with a sheet of plastic for the roof and goat-
skins covering the Aoor. Their outdoor kitch-
en consisted of an iron caldron suspended
from o pole over an open fire. In it they cooked
abusta, which they stirred with a large wood-
en spoon and ate with red peppers off a board;
their diet also included cheese (which thev
make), and <oured goat's milk.

Since one of the dropouts on the way up
the mountain had been my interpreter, inter-
rogriion of Kosta was difficult, but I think he
probahly is 90 rather than 106. Whichever is
dorrect, to be able to spend four months of the
vear bounding over the hillside from dawn
till dusk in pursuit of his agile poate spemed
incredible enough.

My own elation over getting up to the
pasturelands was gquelled when 1 was in-
formed that the old man made the same trek
in just hall the time it had taken me

Science Probes Genes for Answers

Muost students of longevity are convinced
of the importance of genetic factors. It has
long been noted that very old mdividuals hid
parents who lived to be very old. This was
strikingly brought out when 1 talked to the
centenorinns. Almost all had mt least one
parent or siblimg whe had lived lor more
than 100 venrs.

There is no known gene for longevity; there
5 anly the absence of “bad” genes—those
that increase the risk of fatal dizense. Thus
in aosmall, interrelated community like Vil-
cabamba it seemed possible that a few indi-
viduals lacking such genes might have been
the progenitors of an solated packet of cen-
temarians. [he mounlainous setiing might
have kept this genetic strain pure—and pre-
vented the introduction of “bad"” penies.

In Hunza one 15 dealing with a much

Search for the Oldest People

larger population and territory. Again, how-
ever, Lthe isolabion has been extreme. Although
the state of Nagr lies immediately adjacent
to Hunza, there is virtually no intermarringe
between the two peoples.

A careful study of the health and longevity
of people in Nogir and comparison with
the Hunerukuts would be invaluahle. Since
environmental influences would seem to he
nearly identical, any significamt differences
might safelv be attributed to genetic factors
Unfortunately, T did not have the time, the
fucilities, or permission to conduct such
studies in Nagir. | was told repeatedly in
Hunzn, however, that the people of Nagir
were not so long-lived as the Hunzukuts.

Driving through Nagir after leaving Hun-
zn, | encountered only two 80-vear-old men—
and thev and others repeated all that I had
heard about the superior health and longevity
of the Hunmkuts:

Intorest in Opposite Sex Persists

In the Caucasus area, however, any notion
of a pure genelic strain is promptly banished
by the fact that one sees centenarians from
=0 muny different ethnic groups. 1 saw Geor-
grans, Arerbadjanis, Russians, Georgan Jews,
and Armeénlans all more than 100, Yet here,
tow, despite the diversity of ancestry, I found
that most of the old people were barn of long-
lived parents

An active interest in the opposite sex is
popularly regarded as the sine gua non of
vigor and wvitalitv. Although the ovaries of
women do age and stop functioning at the
menopause, usually in the late forties or early
fifties, this has little effect on libido. In the
male, oo, aging s associated with a pradual
decrease in the number ol cells in the repro-
ductive orgnns.

Still, sexual potency m the male may per-
151 to advanced old age. In the United States,
Herman Brotman of the Department of
Health, Fducation and Welfare states that
euch vear in America there are some 35,000
marriages of persons above ape 04, and that
Ysex as well us companionship and economy
are piven as the reasons.”

Miguel Curpio, age 123, the oldest citizen
of Vilcabamba, smokes and drinks, and his
daughter says that he still likes to flirt with
the girls According to her, “he was quite a
ladies' man m his vounger dayvs" Savs he, ¥
can’t se¢ them oo well anymore, but by
feeling, 1 can tell if they are women or not.”
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are not shelved, as occurs in most of our in-
dustrialized societies. Khial Lasuria, the
former tea picker, had retired only two vears
before 1 met her. When I asked Seline Butho,
age 121, if he was helping in the construction
of n new house springing up next to his own,
he responded, "Of course, they can't do with.
out me.”

Temur Tarba, a viporous: horse-riding
member of the collective farm at Buripshs,
had celebrated his hundredth birthday just
three weeks before my visit. He showed from
hiz bearing and happy manner that he felt
he hud “arrived” A few vears earlier he had
been desipnated a Y*Hero of Labor™; he was
awarded this high Soviet honor for his culti-
vation of corn.

He smoked a good denl while 1 talked to
ham, but he did not inhale He devotes the
mornings o pleking ten and cultivating
his garden. "It is best to be & vouth,” Temuar
states, “hut T have good health, feel well, have
wonderful  children, and I enjoy mysell
greatly now.”™ He paused a moment in
thought, and thin added, “Every day is a
wift when vou are over a hundred.”

Denth Stalks the No Longer Useful

To sum up; Of the 1 3,000 persons above the
age of 20 whom Professor Pitzkbelaurd has
studied, mone than 70 percent continue to be
very active und more than 60 percent are still
working. They die quickly once they lose use-
ful roles 1n the commumnity,

Many of the centenarians emphasized the
importance of being independent and free to
do the things they enjoyved and wanted to do,
and of matntaining a placid state of mind free
from worry or emaotional strain

“Now evervwhere people don't live so long
because they don't live a free lfe,” com-
metted Sonin hvedzenia of Atara, age 109
“They worry more and don't do what they
witnt.” Gabriel Chapnian, 117, of Gulripshi
pxpressed a similar thought when told that
few Americans attain his age. His response;
“Hmm ... too literate!”

Expectation of longevity may also be im-
portant. In America the traditional life-span
is three score and ten vears, But when we
asked the youne péople ol Abkhazia how long

they expected to live, they generally-said, ¥ To
a hundred.” Dr. Georgi Kaprashvili of Gul-
ripshi confirmed that the pablic has the notion
that the normal life-span of man is 100 yenrs
For exaggeration when proposing toasts, they
may say 300 vears, but evervone expects to be
100. Are we in the United States perhaps a
mortalitv-ridden society, programming our
lives to o shorter existence?

Scientists Gather to Compare Notes

After my weeks in the Caucasus seeing the
ald people, I went to n scientific meeting in
the city of Kiev in the Ukraing: the 9th
International Congress of Gerontology. Siu-
dents of serontolozy from 41 countries were
there—scientists, social workers, physicians,
and other professionals interested in the
understanding and care of the elderly. In all,
they presented 553 reports during the week
of meelmgs.

I came pwav with a feeling that very little
that was said there bore much relation to the
ald people 1 had just seen. Yet there are many
interesting studies in progress on the nature
of the aming process and the problems af the
clderlv in society.

Rasic questions about longevity are being
raised and studied.

Is the mging process programmid initially
into the genetic material of every cell? Or do,
sav, atmospheric or other noxious environ-
mental factors damage the chromatin in the
cell nucleus throughout life, 20 that eventually
the genetic message gets so scrambled the
cells no longer function normally?

Normal connectve-tissue cells from humaon
embrvos, whién transplanted and grown in
tissue culture, have been found to divide some
50 times before they die. If the natural cell di-
vision is stopped wt any pomt by freezing and
then started again by thawing, the cells will
camplete only the remainder of the 50 divi-
sions anid no more. This makes it seem likely
that the himat of 30 divisions was programmei
into the nuclear material of the onginal
parent cell.

The relatively carly senescence of the
ovitries In women, which oceurs ot the menao-
pause—often long before other cells and or-
gans begin to faill—suprests that the ovary ts

“Oh, to be 108 again!™ One of Vileshamba's patrinechs at 123, Migue]l Carpio
sits for a haircut. Onee o hunter who roamed steep Andean hills, Carplo retired
frivm that arduous pursuit 50 vears ago and ook up farming. “Twould not like to
be young again,” he said, “but if 1 could take 15 yvours from my nge—wonderiul!”
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responding to its own self-contaEned aging program. 15 some critical orgaEn
aof the body programmed s the pacemiker that sets the tempo of amng?

While investigations and spreculitions seek an answer to this lundamenial
[UEsLOn, other scientists have noted theit! moctomoleciples—1the vers !-1H:.l:
malecules of proteins and nuclele acids—A4hemselves undergo a process ol
aEmne. Collagen, the madn protein of connective hssue, constitules approx
matelv 30 percent of oll huwman protein. As we grow alder, it undergoes u
conlinuows spontaneons chemicn] chunge-——"cross-hnkme ™ —thil increases
its rdity oand reduces its solubility, Such a stllening of this mportant

structural component ol our oidtes could in ey lead to fgdity of lood

vedserle inerensed redstance to Heod Bow. redaced debivery ol bloodd] Lo

nourizh tissues throueh such hardened arteries. As b Iinal consequence il

could cause loss of cells and ol function—the essence of ammng
»ew Theornes of Aming Emerge

A new ansi in agimg research appears o e opening up from stucdies of Lhe
so-called “immume svstem” of the body. This svstem provides antibodies
ERIn« e Terea 4] :.llll'i_'|| -.|i!|--'._1_j|| -~ iI|1I'--||u:r_'|| o our bodies. It alsa
miaintains a survelllance funchon that recognizes and destrovs abnormal or
foreten cells: When these functions of the tmmune system dimiimsh—iuas
OCEErs W iLh A thie ;||,!:_|||.|_:_||-- [OTITEC My ,-.Ir--|'|-: normad bosdy oells o
destroy them or reduce thetr funchion, possilily histening the amng provess

Some researchers think refuvenation of the immune svstem mav be possi
hle. However, the hope that some medicme will be discovered that will
prevent hging seems very distant to me, certaunly until the nature ol this
fundament al pProcess 1= prviders bod

It 1% roenournrine that mors Upport Tor research 1 becoming avallalile th
seviers] countries, In the United States, estiablishment of a8 National Insoiiute
on Avring seems imminent; it would ;ive recoenition to the mportanee of
this field and impetus to further research

As T listenied to the legrned papers and discussions ot the Gerontolom
Comgress; 1 often caught myvsell davdreaming about Abkhazia 1 thought o
LI Fesprrns=e ol Ernsting Anuba, aete 110 vears, when | makeid hier why she had
livesd n o such sood health for <o lone %1 can't explom i scientine terms,” =he
satd, “but there just seems to be something speécial in the life here.” He
Amtement s a (fmr summuary of my present understanding of the probilem

(O 1 would wonder about Markht Tarkil, who walks half 2 male downhall
tor his dodly bath in the rver and then chhmbs uphill again. Surely any day a

u

man cin do this he must be too fit o die, The next day he repents this phvs
cal actvity and so on, dav after day while the vears roll by, and at 104 Tarki

is st mmuch oo it to die D

Sturdy as his  stall,  Josd
Viana Roa, BT, slogs through
f Fa ouadlorenan onre - [T
i hiich e mdihes adabe. Ford
venrs ol the task hive
foormed b feel bl inerensedd
thie abdlity of hi= heart o foel
his bDody with oxvesn. Saeoen
tary. urbanites can do hke
wise, sive D Leal, by a sus
tained merimen of  running
wimming, or cvcling The
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otudying
Wildlife
by Satellite

By FRANK UCRAIGHEAL., Jr.,
and JOHN CRAIGHEAD, Ph.D

Photographs by the authors
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HILLE MEN WALK on the moon,
lakime pant strides for mankind
wildlife biologists like
benefits lor ammial
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COLLECTING INFORMATION
MNimbus pasees 700 miles above
the Yallowitone bear den twices
& day. It signals the electronics
package Lo transmit data
gathersd By Lhe sansors Far

3 free-roaming elk, the research
Eram used an instrumanted
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mmmiaturized antenna and
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station at Falrbanka, Alaska

The satellite then receiven a
fresh set of nstrectionn far (ts
naxt orbit. Nimbus can carry
equipmant capable of manitoring
more than 2 hundred weatha:
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Elniopias
Artiul
weavers

By JUDITH OLMSTEAD

Photographs by
JAMES A. SUGAR

LWAYS, INTHAT COUNTRY . there i
aong. Throoghout my two vears among
southwestorn Ethiopm’s Dorze people,
virtually no day passed without a sue-
cession of lovely melodies.

I remember taking long walks in mornings
vibirant with the sinFming of voung herders
echoing from hilltop to hilltop as they roamed
the heights with their goats and sheep and
cows At harvest time song filled the mor while
reapers Advanced in ranks like skirmish lines
through helds of barley. And at dusk the
gFirls nnd women who had risen beflore dawn
to cut wood 1 the lowlands made their was
homeward, their heavy burdens hightened
iy i melody

This Dorze affinity for music had playved o
|...!|.'|,.’l" ||..!|!'r. in |EI._.!.1.!.]I!II|.'. [t LD [!I!'I.I.' !I.IJITH.‘ iI:[.II].
= part of my work toward-a doctorate in an.
thropology. OUne aspect of my project was to
study rural-urban migration in a developing
cionomy. For this the Dhorze provided ex-
cellent subjjects because their traditional

Pensive in the midst of activity, a
Iheree girl glances across Lhe motian-
hlurred market in Bodo DHstrict Her
petple—a close-knit minonty of 20,000
im & land of 25 000 000-=[orm a oright
thread in the human fabicic of Ethiopia.
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Howuse moving, Dorze-stvle,
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kills as weavers encouraged such mohbility
L could have concenirated on anv of several
othicr éthmc groups that travel to and from
Viddis Ababa, Ethiopia's capital, m search
i |:-'l.'l'|.'|lllllll'. |l'.|! !i':l,' ]|l.|'|'_L' Brenccupation
with music—mutching o lifetime interest of
my own—prompted the nnil choice 1heir
land, in Gemu Gofa Province, overlooks the
Lrreat Baft Valley from hetpghts of 8000 to
CLOOO feet. Its beauty—high and rugped with

lear, orisp abr—clinched my decision
Reply in Doree Astounds Travelers

| set out for the Dorze highlands after a
month ol studyving the tnhal language i
vddizs Ababa The final leg of the journey,
[3-mile drive from the provincial capita
gl Arbim Minch, found me jemmed with 11
oliers inlo & III"':'.'III::. Land Cruiser “taxi)
Climbing the rutted, muddy road; it slith-
ered and skidded ground an endless succes
sion of harpin curves, I clutehed the dooar
praving that we wouldn't veer over the edp
nndd plunge down the sheer mountalnside

As we bounced nlong, 8 passenger in frond
widdresset]l me over his shoulder. He used
vmbuinie, the official languape of Ethiopia
I rephed in Dorze, "Awmarinyvg erike, Fuls
Dioyze kala votlais—1 don't understand ' Am-
haric; but I speak & lintle Dorze.™

My words startled two Dorze men seated
by me, What kind of foretener would lean
s local lanmuaee and not the nationpl one?
| explained that 1 would be spendinge two
viedrs with ther _'-L'|~||||.' 1T hev nodded |||'-'|iil'|_'.
bl incredulously

Reachine the Dorze Thistrict of Bodo, where
| planned to make my home, we stopped at

the markelploce, an open aren surrounded

s | ol ||.|" 1 CHEer e el
tribaal crinft o LHe wavs of 20t
CENlUury copmmeree, 10ey nroid 1

preice a8 ot s lines) weaviers

of the Dorze

.'I |'l'-"l'."5lll'.' A FH il 1 CEL ey EVETLEE i.lll|_':.
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the girls of Amara District brushed the grass
with imagingry hrooms, singing, “The women
of Laka sweep the house all day.” Then, pat-
ting their hair belore make-believe mirrors,
they concluded, ¥ But the Amaurn women make
themselves beautiful all day!™

From all over southern Ethiopia, Dorze
poured into their homeland for the tradi-
tional celebration. On Maskal day itself,
they attived themselves in ostrich feathers,
leopaird skins, lion manes, and vivid textiles
for the ceremonial dances

I plaved asmall role in one celebration: All
the new brides, shy girls in their teens, walked
in procession through the Bodo marketplace,
Enach wore over her hair, like a white cap, a
globh of butter, traditional for the 6ccasion
fpage 1411 Heassuning women  relatives

walked beside the girls Afterward, older
women transferred the butter from the girls’
heads 1o the heads of the female relatives.

Une woman beckoned me, a lump of but-
ter cupped in her palm. “Come closer,” she
mviteil When 1 did. she smlingly plopped
the lomp on my head

“Now," she proclamed, “vou'reé 4 membeér
of our clan.”

For me, it was a proud moment
Hungry Housebuilder Proceeds Slowly

By (October—thunks largely to police
pressure upon Dengo the builder—my house
wits finished, 1 learned that Dengo's inatlen-
tion to his work stéemmed largely from my
futlure o fulfil a local custom. The Thorze
believe that well-fed builders erect better
houses, during the period of construction,
thev ply the craftsmen with delicacies, Un-
familine with Dorze cuisine and unable to
prepare his favorite dich, oisa kats—ground
roasted barley cooked in spiced milk and
thickened with butter—1 had incurred Den-
wo's displessure

Still, he did complete the house. To cele-
hrate, | invited about 150 leading Dorze
citizens to come and bless my new dwelling
and attend o feast.

Un the day preceding the event, | bought a
big white bull at the market and tethered it
outside my door. Early the next morning the
owner of the land on which my house was
built slaughtered the animal in the Old
Testament fashion favored by Eihiopan Or-
thodox Christinns—he threw it to the ground
and slit its throat. Then he and a group of
helpers dressed the carcass Women arrived

Erhiopia’s Ariful Weavers

carrying clay pots of wheat beer on their backs
and left decorated gourds to serve it in. A
taxi had transported 30 loaves of bakery
bread—aluxury to the Dorge—{rom Chencha,
some cight miles awny.

Shortly after noon the guests beman to
arrive. They blessed me and the house with
shaort phrases.

“Let the house bring vou good fortune!”

“Bear sons!

I replied with a word common to both sur
languages, “Amen,”

My guests ate the meat raw and relaxed on

the broad green ensete leaves that I'd spread
on the grass. Then I delivered a <hort speech
1 had prepared n the Dorze langunge:

“1 thank all of vou for coming to bless my
new house. A few months ago 1 arrived as a
stranger, now I have many friends.”

The feast won me a new name: Asho
Miziraino—the one who fed us ment,

Ensete —a Plant of Muny Uses

By now the fields of the Dorze were green
with barley, soon to turn golden in the (k-
tober sun. Barlev and ensete comprise the
stuple diet of the Gemu highlands,

Ensele ventricostn, domesticated only in
southern Ethiopia, 1= 8 remarkably versatije
plant whose appearance has gven it the nick-
name “false banana ™ Its underground tuber-
like stem resembles i potato in textore and.
to Somme extent, 1o taste. Huge leaves up to 13
feet tall rise from the base. The thick over-
Inpping leafstulks, rut into small pieces and
botled, recall cooked celery. Juice from the
muture stalks provides a tapiocalike pudding,
and the fibers are twistéd into rope or woven
into sacks.

But nericulture no longer interesis most
[orze men. Until the wrn of the century
they were primarily farmers, fighting petty
wars now and then to settle a dispute or to
caplure slaves, They also knew something of
weaving and trading. Then their land was
merged  inmto the Ethiopian Empire. As
imperial troops made travel safe, many of the
Dorze forsopk their felds to concentrate on
weaving and trade. Now, for the most part,
theéy hire men of néighhoring tribes to work
their lands, emploving themselves more proi-
itably at their looms

In Dorze country, on any sunny dav, vou
can see weavers at work in the public mead-
ows. Many Dorze weavers, however, now live
in Adidis Ababa and other large towns, where
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they whalesale thetr cloth to merchants. The
-:-.'-.1_|_*|::||_ l'];,l.:-. ::ur_‘n'r_'ll L|Il,' [Jorse wWelvers ".'n-'li‘“-
far they have become the major producers of
the shamma, the Aine white cotton cloth used
to make the Ethiopian national dress. Beciause
the men spend so much time away from their
homeland, many of them maintain two
hovseholds, one in the city and the other
the highlands, each with a2 wife and perhaps
children

In Addis Ababa, Bahiru Mekuria, the
bright, enthusiastic head of an tddir, or
self-help aswciation, told me how Dorze in
the capital band together 1o invest in business
enterprises. Five men leased an abandoned
buitlding in Addis. for example, and hired
other Dorze men to operate 19 looms. The
weavers twrned oot high-quality  shamimas
and sold them on the premises, eliminatng
the shopkeeper and his profit.

*The factory was so successful,” Bahiry
spdil, “that we have ndded three more build-
mes. Now more than 200 meén work there’

bahiru himself works nt haome but belongs
o a cooperative through which he sells his
cloth, *This is the best grrangement of all,”
he told me, “Factory owners have W pay Lhe
workers and get only a share of the profits
We have to pay o storekeeper, it's true, bul
otherwize we get all the profits ourselves™

Ceome Fosters Businesshike Ways

Dorze hove ||r-"-_-.]1-:':'t'|| i other busineszes,
ton, 1 met Dorze owners of small mns, ed-
rooms, and all kinds of shops, both in Addis
anid in the homeland

What lies béhind the successful transition
of many of these onetime hill farmers mto
businessmen? Two reasons, at least, sugpest
themselves. (ne 1= the Dorze tradition of
gaome, or taboo. At first it might seem that
taheos and divination—through the ohserva-
then of  cast stoneés and onimal entrodls
coiuld contrthute hittle to o people caught up
in-a developing economy

But gome butlds g sense of personal re-
sponsibility and control of one's fate 11 diness
sirikes u man or one of his relatives, he nsks a
diviner to defterming the couse. The diviner
muy attribute the illness to a breach of gome:
an act of adultery, constant quarreling be
tween man and wife, or a show of disrespect
toward elders

The svstem of gome then gives people
riatdelines for setting things right: confession
of euilt, appropriate action to end the dispute

130

Magnet ot tribal soviety, the Bodo market
attracts the Dorze and their neighbors for a
twice-weekly exchange of roods and godsip
vmd vendors hawkineg wares and buyers
hageling over prices, marriageahle girls cast
covert glances ol smartly dressed bad helors

many of them weavers from Addis Ababa
who have come home to find Doree hrides

Cash replaces barter. us profitz collect in
Darze coffers. These members of 3 meat
buvers’ club pass oot accumulated savings
for the once-d-vear splurge an Maskal, the
chief Ethiopian holiday. Man at left pufls a
WRLET P,

National Geographic, Janwary 1973






or cessation of prohibited acts, and the =acri-
fice of an antmil

lhus the Individoeal feels that hes future
is linked to his present actions, and if he
makes a mistake, he can repuair the damage
This wav of thinking fosters gctive, respon
sihle enterprise

A second factor underlyving [ dorze success
is a tribal traditon of community responsi-
hilitv and cooperation. Throughout my stay
I noted bow netchbors continoally helped
cfich other In ways small wnd large—such as
the moving of a house {pages 124-7); And each
district has a kind of town meebng where
|||--||||:|;~w- il -|'|_r_||_-|| '.-.'I'-..II||I- Iy '!IIL' .Jll'-.ll.'.'
of respected neighbors are heard and judged
wr felonies go directly to the

Murder and of
Ethiopian police. but the Dorze themselves
settle lesser problems that arise in the com
munity., Elders sit in jodgment, and the mos!
reenected of these are the halaey

Loty Position Bears High Prico

=elected by local leaders; a halnka serves |
limited term in office bul retains the coveted
title all his e While the honor s great, so i
the cost. The halaka must spend several
hundred d
period of his mitnton

Here taboo also plavs a mle. A candiidate

illars on fieasts and eifts during the

who refuses the honor (and the cost) violates
the rules of gome A man named lolo ie-
clined the aofhce during myv stay. 1o no one's
surprise, one of his wives soon fell seriousiy
1. Recognizing this as punishment for his
flouting of gome, he begged the elders to let
him become a halaka in the following vear
| met Tolo at the compulsory least e Wwis
winge for the puretia, a small group af men
who inherit the title and s single privilege
Lhat of attending such dinner:

The banguet started badly, The male
iests rejected as too smull the clay ot tha
would hold the wheat beer. T
halaka produced two somewhat larger re

I-I
he thrifty

placements, but these the goests also refused
“We're not beggars!

I followed them into the courtvard and
witched as Tolo persuaded them 1o return
Fhen he brought ferth an enormous five
fool-tigh pot and the diner: grunted in salis-
fpction as Tolo’s female relatives hiled it 1o
the birim with Desr.

'he  puests  seemed  unerateful—even
sreedy, T thought. Hut then 1 realized this
simply were hazing a candidnte for ofhee, not

L3S

wWew-peneralion Darze. Girma koda, the

author's assistani, attend=s gh school n

el Mineh and hopes 1o eo o college, T
his Western deess he mav addd the trashitionial
piphi—a heavy versioh of the shamm

when Lthe wenther oonls From Garma's hal
sorouts o ostalk of grass, genifving the sberd

"R
il the Yinskal lestreid

Where weavers onwind: City ways in

asingely trlekle tmo Large colntey, et
Ll formn of a neighbarlyood tivern wher
A bov hovers in hopes of earning maney by
running errands. A non-Dorze [REE chlpe g

bharmail—ai job Dorze women discda

National Ceogriphic, Januwary 1973
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Skullcap of butter, smeqred tl
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in-laws. She wen ome of her best eloth yEbveaway thot the ambush was
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vterward we marched in a procession Lo
the crowded marketplace, and waded right
through it k= of mulze,

ensete tubers; piles of coifee, and mounds of

OVEerD S

— 50 [PpIng
pices. T hen we sat down bestde the market
l hts Ml |r

SEETTIECL AR SRRy

for a fingl ealabiash of bee

place ritual. called e e,
prigte rile for a '!'u__-l_-||!|_' who have proved so
wlept at commerce

in the Gemu hichlonds. 1
Liprze customs. One wos

In myv longe sto

nad learned many
the habit of arriving and departing without
tnnfnre Aprdl morming, 1
qutetly kel Bodo for the lus

il the Yrlddis
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startled to meet my old friend, Bahiru Meku-
self I._. I

Liwe leader of the Dorse
il i
*Tani nena motzanag—I have come 1o sed

A Giemu highland

P AssOCin

Lo = Captal

1 - L
Vi 0 he said. erinning

dCCOompany an honored guest part of the way

rustom reminded me,

reguires & host to

home, Since no individual in Dorze had been

nost, e now volumeered for the role o

b naimie of the entire Lribi

Wi

innoanced mh

atted over tea until the loudspeake:
Mght. I walked townrd the
plane, warmed by Bahiru's thoughtful gesture
of kindness
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It was a tvpical Dorze display
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The Leakey Tradition
Laves On

By MELVIN M. PAYNE, Sc.D.

FRNMIHCRT. SATHINGE OELHITLAMTH. O FETY

HAT WAS Louls 5. B. Leakevs A

paleontologst or an ormithologst #

A zoolomsl or mn anlhropologst #
The carator of a great museum or a Kikuwvu
tribesman of Kenyva's green uplands? Auathor
ol an authoritative book on cat's cradle or a
renowned handwriting expert?

The incredible truth is that he was all
these—and more

To the chief of his tnbe; Komnange, he was
“the hlack man with a white face."”

To Dr. Leonard Carmichael, former Sec-
retary of the Smithsonian Institution and
presently the National Geographic Society's
Viee Présulent for Research and Exploration,
he was "the Durwin of human prehistory.”

To me he was a beloved friend—a power-
ful, brilliant, hulking man who dedicated his
life to pushing back the horizons of the past,
no matter the cost to his bealth. Science-—
and the world—are poorer {or his death in
London on Ocotober 1, 1972, at 69,

Alone among God's crestures, man at-
tempts to explore his past. Louis lLeakey
sought nothing less than our ultimate truly
human ancestor—that creature who was no
longer ape but earfv man, who through long
millenniums acqguired upright posture and,
above all, invented langunge.

Born in Kenyva on August 7, 1903, to an
English missionary couple, Louis grew up
with the Kikuvu tribesmen his parents soughi
to convert. Like his African playvmates, he
learned to throw his spear through a rolling
hoop and 1o stalk small game stealthily
enough to touch s quarry. At 13 he be-
came a Kikuvu warrior, never to dizclose his

Jov of discovery light=s the face of Dr. Louis 5.
B Leakeéy as he displayvs a lassillzed elephant
tooth an his hat and the broken molar of an ex-
et elephantlthe dinotherium  unearthed in
Fanzanta: His findz brilliantly rewrote the his-
tory of man and ancent African ammaols

L ELLY FELL A

initiation fites; he died an elder of the tribe

The imprint of this unusual bovhood never
left Lowis. Throvghout his life, he once told
me, he frequently thought in Kikuyu. The
tribal traits of patience and observation, he
manntained, contributed much 1o his success
ns a fossil hunter. He wrote g grommar of the

hikuve language, and a monumental three-
volume treatise on his tribe.

After taking his degree at Cambrdge, Lows
decided to =eck the remuins of early man in
Enst Africa His university advisers coun-
seled him to dig in the Near East instead.

Fortunuately, lLouis stubbornly  forged
ahead. His nstonishing fossil discoveries, and
those of his wife, Dr. Mary Leakey—herself
a distinguished prehistonan—have revalu-
tonized our concept of man’s development
Only recently scientists réeckoned that the
genus Homo had existed for perhaps half a
million vears. Louis and Mary put the hgure
at a mimmum of two milbon vears. Thanks
to their work, FEast Africa has become the
focal point in the study of man's origins.

Three Decades of Toil Rewarded

The Leakevs' major discoveries have come
from Tanzanmas (Hduvail Grorge, a weathered,
fossil-laden gash m the Afncan plain. Ex-
pending their own resources, they seratched
and probed at OMduvai in quest of early man
for nearly three decades—but found only
animal remains. Then, on July 17, 1959, Marv
came upon part of a skull and two teeth. The
fassil proved o be Zinjanthropus, a 1,750,000-
vear-old australopithecine, or near-min.

“Whiat exazperated us both in those yvears
gl Olduvai,” Mary Leakev recalls, “wasn't
the heat or the living conditions. Rather it
was knowing that revolutionary fossils were
there for the inding, and that we hadn't the
money {or a decent campaign of excavation.”

Suppert came from the National Geo-
graphic Society beginning in 1960, and it
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continues today. Loois once told me that the
hocietv's early grants. endbled them to ac
compilish more at Olduvail in two vears than
they had in the preceding thirty

In 1960 Louis and Mary anearthed 1.5-
mitllion-vear-old skull fragments of Homo ha
hilis, Louis identified this "man with ability™
as A ool maker

Inevitabily Louis's discoveries—ar, mare
e in.n_']:n._ the conclusions he drew (rom them

came under fire from some acadenic guar
ters. He relished challenge, and | recall how
he met it—with a tyvpical crinkly smile abowt
his eves Just as inevitably, the controversies
pnroved enlightening

A charismatic tescher. Lous inkpired [ane
an Lawick-Croodal]l to undertake a study ol
wild chimpanzees. Her startling hndings,
repaorted in your Society's journal, disclosed

that these supposed vegelarians not anly hunt
pod ent small game, but also [ashion simple
tools. A continuing study by Dhan Fossey of
another of man’s close relatives, the shy, en-
dangered mountain gorilla, also began under

hrtners in probing the distant past, Louts and

VMary Leakey examine a hatful of foesis Marv's
first horminad fod i 1959 pushed back the known

i of the manhke eremtures Ly 1,7 530, (06) vears

L.otis"s tutelage
2. 6-million-vear-aold Man?

e Nary Leakey 15 carrving on the work ot
COleluvar. And for the past five vears their son
Richarcd has been working on the isolated
castern shore of kenva's Lake Rudolf His
enrly explorationg revealedl stone tonle ante
dating: the oldest found al Olduvad by
50,000 vears: so rich 1s the Lake Rudolf site
that 1t has already produced the remains of
more than 80 hominitls

This past August, Bemard Neeneo, o ken-
van member of Richard’s expedition, found
an extraordinary skull, splintered mto hun-
ifreds of fragments: In remarks prepared for
delivery at a scientibc meeting in London an
sovember % 1972, Richard described the
fosxi] as “almost certainly the oldest complete
skull of earfy man.” His pstimate of its aee
a breathtaking 2.6 million yvears.

It is reassuring (o know that the vital work
o e L in East Afnca will continue under Mary
antd Riwchard with the charactenstic Leakey

Coarry g o e (s, <o Richard Leakey =

lavs & skoll feund in 1972 near Kenya's Lake  Vigor and brilliance. Yet all who have known
Rudoll He believes it to be thiat of & Lo-million Lowdz Lenkey will deeply mis< thic trals
cear-old member of the genus Homo profean meEn. I:]
VYoar oty was L Lealicy s Tnapnt Bhbmiclal sdpipearter for 12 vEErs and b noe
a principal sponsoe al the edrly mean tesearch betng carried forward by e Mary 1), Leakey aml
Rirhard K. Leakey, The 10 5 B, Leikey Founilatici bas alse oo a substantil oontriksulios
Li LhvessE (o ftiinl o el e & _,|',|| l,|.|||l|i ih wli Tunl ||||r_|i||-|_|_r|-|.|| ==l ! L'LELT msEimotiml L
Uiy Lieakes i furtherance of His Hle's work Sucly milts are iy dediactibile sisel stvaiibel e se20md
f. S B, Leakey Foronilobion, 1100 Glendon Aenue, Suile Ta54, Loy Angefer, Coltfornia S04
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Strange Creatures of the Night

KREVEAL THEIR SECRETS TO DR. ALVIN NOVICK AND
OTHER SCIENTISTS IN A NEW TV DOCUMENTARY

SEE IT IN COLOR
WEDNESDAY, JANUARY 17
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The 1973 Ford Country Squire.
Now there are more reasons than ever
to make it your next wagon.

windshield washer jets mounted on the wiper arms. A spare timn When it comes o wagons, nobody swings like Ford.
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How to get the
for your money.

Buying stereo can be confusing.

Oine friend says you have [o spend i miink, Aot her
rells vou about o “spectal” bargain on a foreign-mide
sl And overly enthustastic salesmen mighi jusl
confuse vou wilh all kinds ol 1echnical speds

Woell, Tact s vou do ke 10 Know o hittle bt about
dereo to make sure you're getting the most music for
CHLT TRy Hut YOR don | Rave | y e an CEmnoar

Oreven a bufi. Just an imelligent shopper armed wil

] | -
1 oW Dsic Jacls.

=0 hiere they are

Start with the Receiver

IIIl !_'.'Ill.l EiLESIE "'_u ST S1Arts w ||I'I H | ':'_I.'-u i SfETEO
receiver. (A SIEreo receiver 14 5 combmation of a
vereo amplifler and AN EM /S FM Sterco tuner. ) 50
that s --';L.'u.'.-l place 10 begin your buyimg

But picking the right receiver 1s no penic. Because
FEceivers I' Y themselves don 1 Jdo o thing Yol Can s¢e
af heddr. They just recerve nny sound impulses from

I o e e T W |.,|_;!._ iLE] :,,-.! AR RSN I:':.!:__

of rmes, with as Little distortion as possibie, and drive

the speakers with the magnified impulse

All of which means that twao of the most important
things 1o look for o receivers are how much
riion Likes place and how much power there 15

Lh Girave LB sptclKCrs

Distoruon ratings (called T.H. 1Y) are sitmple. The

lower the number the better. For example, Sylvamn

recoivers CR2742 and CR2741 both have o raling c

3% ot Tull power output, which s considered good
IJI._|'|'|-.__ 5 &l | i1 IMore g |:i'| cated, | here are severa)

Kinds of ratings. But the one thiyt counts s the

nelv them mitllions

continuous” or RMS rating. Here the higher tha
number, the more power you have o drive speakers
A recelver Like the Sylvania CR2742, with a
conlimyous power rating of I5 wiills per channel, can
easily drive tour big speakers. I you want an even
larper systemn with speakers all overthe house, the
Svlvania CR2743 can handle 1hem with & continuious
power ratimg of S0 walls per channegl, I you can.t gel
s COMALIRGOUS POWET TATITHE. DT 515 LK

The next tl INEs 10 check pre the leajures, A good

sieren recerver showld have sohd-stale Sy

Ficld Eflect Transistors LEFEE T s ), amd ¢
We wion't go into their technical functions here, bul

be sure to look [or them whitle Buying Quality

CEAmIC Nlers

recetvers will have them,
I
Y our recever should abso have a full
wmine] 4 hkE LHEe Ofie on The DAdk O | Hi "'l'.!'- JLTLEE)

b I'.- .I_'JI ! APIEESHA ..Il_-llllll | II:-'I .|II-|-|I' LYl III |||:'.I '_..1|.: ol

__'|-_.|'-Z-.'."- Lape dECEs, Rcadphones, or ot her
eguipntent. And make sure therg's bullt-in ¢a pabiliy
o adapt the pew quadraphonic sound Sysiems in cuse
v want o expand m thial directhion

Every Sylvania recever, forexample, has bualt-in

Phase Od4 matrix four-channel ciroudry to enhuance
ordinary two-channel stéreo. This gives the effect ol
four-channel soumil. In sddifon, Vol can get frie
[discrete ) four-chennel sound saimply by adding our
special new DMO2784W quadraphonic convertes

And of colrse in both cases yvou need Iwo eXxira
s kors

Finally, check-the price: As a 2uicke, the Syivani:
CR2742 gives vou 50 walts total continuous and all
the rest for $199.95. % The CR2T743 gives vou all tha
and 1) watts total continuous for $279.95* So no
matter what brand vou choose, muake sure you gl

|
B a "
st os mueh for st as- il

L]
-- " T g — I'.

11 (]

e Rk s B e e e
SN N T RO TR <o

Onward to the Speakers

| e technical stulf™s out of the was
P OW CorTies | e Tun parl



most music

| NS EHEES Wl d :1|.',

vpeakers s o histen lo them
Compare the Jdifferent sounds Trom
he different stees, Ask the salésman
ahout “ar’” or “acolntic” suspension
speakers. In general, they defiver the most salisiying
speaker sound

Make the splesman work a little. Swiatch back and

larth between the e mediam, and =l ilL'.l‘-.-'.“-

I'I;_'- il 4 =all I E||_ arhes |||.'.: REFERIYEY Taesl 1% Wk &
e aires o &L

JUK Reep Y odir eves Ooul Tor o few thangs wihne youl
purs are husy, Make sure the receiver domvaine |he

-|l._.||-.|_| s Wil Te hedrio e s 1he shme as The ofe Yol e

Pruvite. Chibharwise voul wor | e eeiiine Lhe sIn
o] oinee vl el the speakers home ad hooked
TP L0 VOUT TeCeivier.

And remember. the word “speaker

Felers {0t o [hines, | meéans Lhe

individual speakers. (. woolers
twoeeter, efc. But i also refers to the
w hiole seaker cabinet, which
peperally contunys more than one
mmibiviidual speaker. Be sure 1o check
ol how miny speakers (there are in any
spoaker cabimatl. Two, awooler for low
notes and o tweeter Tor high ones, B a
minimuny, Bigper speakers, hke the
Svivanm ASI2SA, will have at least threo: o wooler.
LCHTE D ad-Tan e, afdd & SO TweEtes

Prices tunpe from S149.95% (or the big Svivania
ASEIEA with throe spaakers 1o cabinel, dowr In
L T for the Svivania Ald 7OOMW with iwa

4.".-|| '.I"-l

sPeaKers cach
But above all else, pick the speakers that sound

OSSO Vi

Now It's the Turntable’s Turn

There ure a few manulaciurers who specialize in
makmg turnlable mechanisms, 1t's thelr thing. ancd
thewr product i definitely superiod

The only trick 1o buying a turntable, then, 15 10
ke sure thatl you gel one whose guls come 1rom
one of these specialists

Any audio manufacturer should be more than

mappy 10 tell you who mpde his tuimbabie mechanism

For example, Dual (one of the big nimes ) made the
changér in Svivanmia’s T2705 Automatie Turntuble,
Ciarrard (that’s another big one ) made the changer
i owur Model TIT03
Ask Tor mapnelie curfridees on vour turntable
| hey're more sophishicated and peek up sound
mipulses beller Lhim coramic cartrdges
Both Syivania torniables
hinve Then
[ hines ke cue-prutise
control ( which nllows
yor to genlly ratke and
lower the tone arm Lo any
band you clhoose ) and ants-

skate comtrol (which cqualies

|:Ij';_'l-.'.l,,|._' ikl |'-|._l!| wiolls ol a record PTrDE 1D e .l_"'-'l

sortind disioriron ) are usually standard om qualiny
iurntabley ke o Sylvami

E-x-p-a-n-d-i-n-g

Frice guidelmes are 51 32,593 ° (or the 12705 and
579.95" [ar the 12703

Adding tape Lnctlithes 1s a simple way to expand
yvour Basig slereo svaiem

You can add b Cassetle Play/ Record
Fape Deck HEe the Sylviinga € 1 1]

o play pre-recorded casselie (apes

OVEr yOour spenker svsiem. O
Vo enn record vour own am
two=Channel stereo

Or, vou can go the B-irics
route. wilth a Playback Deck
ke the Sylvamn ET2730W
Tha! way you Can use car stereo tapes at home, and

VIEE YECRiL,

Good Luck:

By now voure a lol smarter aboul stereo. Y oul
koow basiCally what 1o look for. And you ' ve gol
some guadelines on what 1o pay

S0 mow s the time to go shopping. Look around
Compare. Get the most music For your money

And even if vou don't pick o Sylvania, enjoy your
SICren)

ey s pprdied |l piee

(313 SYLVANIA

B H""I ml '_.'I'I-II- 1r'lp'a.|.l'i E Plaglremmise



This Malagasy

boatman steers {from
LY

here to eterni

He stands over hus crew and
looks back, He sees a hfe spent
al sen. lightering cargo from
ships. And that s s epitaph
sculptured 1n wouod v |'I|.|L"_‘||
ahove his grave

such Madagascar “tomb-
stones  celebrate hife in the
Mulugasy Republic: UDne depices
o oman beating o drum, another o
herdsman tending his caltle, A
carving of an airplane denotes
that the person enfombed
ance flew. Malugusy chieltuins
rale i tomb post suggesiive
of @ totem pole. It may be
30 feet high, 0 panorame
of Iile wld n ners of

CIr il'lg._:'- thad shivw hiem

hunlog, profeciing his: mmily
slatrghiering a sebi, even
making love

hough nomimally Chnstion
the Malapssy ¢lmg 1o andien
beliets. holding that ancesiors
dictate health, wealth, and
fertiliny of descendanis. From
tombs hall above ground and
half below, the departed are
brought (o the sunhght every
faur of five yesrs and wrapped
m new silk, Not o =pd occasion,
the reunion with an incestiog
malKs o lime Tor singing and
dancimng. Celebranis oyiully
toss the body into the air and
calch 1t agmn. Cattle are
spacrtheed, their horms el
to adorn the wop of the tomb
The body 15 re-interred. there

(o reest unhl the next

Famyaaihgna, the tlarmmmg of
the dead

Pespite the neawiness of

Afnca, the ancestry of Madasas-
car’s peoples 1s predominately
hWalavan and Polvoesian
Migrants, histonans theonze,
sailed across the Indin Ccenn
In outngeer canoes o colonize
in 1siand home ke o other on
curth. Here they found mghi
marish forests of cuactuslike
Didierea. Here roamed monkey-
ke lemurs with bat's ears und
Aowing toxtalls: prmitive
fenrecs procushioned waith
quikis: and aepvoimis, the now-
gxtinct theghtless bard that
werghed hall o ton and Lad
H-pouml epps.

Independemt of Frande smce
[N, Madaghscar can'es i
miche 1n world society unmguely
is owne To follow s saga of
development, d8 well as that of
other emergmng nations, readers
turn each month (o the pages
of SATIONAL GEQGRAPFHI
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There is a place that
looks exactly like these postcards.

Oddly enough its where we
took the pictures.

These pictures were not retouched, so when you
come to Bermuda vou will not be disappointed.
We can promise vou countless scenes like these
because, in ‘.'E',l]:":.' Bermuda is a 15-:—'-i]L[.lI.'L'--I‘II.|]t'

pictute posteard. You'll enjoy everything here
including some of the nicest people you've ever
met—Bermudians. Bermuda is only 20 minutes
away From the LS. coast. See your travel agent
Or write Bermuda: 610 Fifth Ave., N.Y ., N.Y
10020—6 N. :'"h-E;.-.]':l_I;,-."ll'l Ave., Chicago, I..|. 60603,

Bermuda

Wish VOLL WeTe




The mystertes of human ]Llll“ \[H

M LEMNGH SN i
II come outhve
ent Dr. Alexamnder Leal, supportes
the MNatonal Caes
Feundorean viillag
Boiks i
In each area. he

IIII!|| |||'|.'.I il

I'_ {1 WAl YA ok

A repoit by Lo PEgINS on page Y3
Born in Japan of Kussian parents. 12
L el | ATIENICaAn Citl | siN 1l
s e gt [ 5 e upasion i
Medicanl Se es af Hi 15 Wla Y
sies o | Hospital and a8 Jackso
Professor of Clinical Medicine ot Hoarvia

:'I II-I e |

; i [ I'l ._! II | B
gadnrch. A the eflorts of ol 5 1 %]
IFLEET LTIl CUNEE] _||._'E|||'I- | :III_ N el [ L

olhersT sucl JUEsTIOnS

EFHphc HoCety., o he

|_|'.-_I|I I_._ Il.II. | .l. |__||

MATIONAL GEOGRAFPHIC

Ml | hie Sectetary, Soedii

Waskilngtome, L1

CALENDAR YEAR

177 MEMBERSHIP DUES INCLUDE

SUBSCRIPTION TO THE NATIONAL GEQGRAPHIC.

JE

P E W
MEMBER

SOCIETY

MY
HAME

| WISH TO JOIN {he Na

b | ]

[GIFT MEMBERSHIP) | |

I NOMINATE

MEMBERSHIP

CHELK

ONE

L]

L]



Less than 240 calories
with everything
from sip to crunch.

That's Kelloge's® Special K" Breakiast, Hil
A httle varnety, with less than 240 calones,

99%% fat-frecand 100%, delicious, :

Gt yvour weight control program :‘,'_"__.',

off to o smart start évery day et

with Kellogg's Special K Breakfast

" 4 o= orange (o7 lomatn)

juice

155 cups (1 0x) Spesial K
high-protein cereal

| teaspoon sugar

{ o skim malk

Black coffes or tea

(less than 240 calories)
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We're outl o stir up the wanderer in you . . . the parr of vour that longs for the freedom 1o chase the horizon

past oity skylines, the part of you that sings o a crimwon sumel, the parl of you that visits Walden Pond while
yvou're cooped up at the office

Lile can be more than lences amd time-tables, more that a pleture. window view ol the house scross the streel . . .
there 1 0 much more o e

Come on free spirit, get the rest of you 1o look at Holiday Rambler travel wrailers and discover the America thai
has been wilting foe you, Discover 3 "Holday For All Sexsons™

The Holiday Rambler, ¢legance clad in unigoe aluminum frame construction, is your tickel to a piciure window
view that yvou can change anytime you want to, a front yad your doorsiep can leave behind whenover the grass
gets oo high or the semoms call you elsewhere, Holiday Rambler, your ticket to first class travel as comfortable
a the custom, skeepomaker maltress and as convenkent as the tub, shower and vanity i overy model, Holiday
Rambler, your ticket 1o life as beautiful as America, waiting for you to enjoy it all

S0 enjoy . . .
The Holiday Rambler Corporation—this year celetwating “Twently years of leadership™ as bullders of quality wavel
traifers - presenty Holiday Rambler 1973

A HOLIDRY FOR ALL SERSONS

For the name of yous nearest Holiday Rambler Dealer, ar l'l;rmnhi-wﬂliﬂﬂ.
call BDOVIAB-TEA1 (indiana Call BOO/S52-6702)

HOLIDAY RAMBLER CORPORATION
400 INDIAMA AVE WARARUSA IND 466873
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