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The latest battle in thas Jong war be-

tween beauty and utility, between cutting

and conserving, centers on 4 bhill now before

Congress to enlarge the Redwood National Park

before erosion caused by nearby clear-cutting

destrovs the grove contmining the world's tall-
25l Tree.

National Geographic's continuing covernge
of the magnificent redwoods of northern Cali-
formia is nearly as old as the Society itself A
Ifi-page article called attention to these natural
wonders—and to the widespread cutting even
then taking place—in May of 1899,

The Society came to the rescue of the trees in
what is now Sequoia National Park by subserih-
ing £20,000 in November 1916 to supplement a
Congressional appropriation that had fallen
short. The event was optimistically reported in
the GEOGRAPHIC: “Our Big Trees Saved."

Another article, in June 1920, ended with an
astounding bit of prophecy—that the tallest tree
on earth would be found along Redwood Creek.
Just so, for in 1963, the magarine's senior scien-
tist, Puul A, Zahl, did discover the world's tallest
tree at a bend in Redwood Creek. It was 367 8
feet high and stood in a prove that also con
tuned the second, third, and sixth tallest trees.

In that vear the Societv supported a study
undertaken by the National Park Service, which
was concerned that the once mighty forest had
been cut away to 13 percent of its former size,
and at a rate that would remove all the remain-
g virgin timber by the end of the century

A proposal, based on that study, called for the
creation of a new national park to save the tall-
est trees. It won the approval of Congress, but
only after compromises with the timber com-
panies had produced a dangerously distorted
park unit along Redwood Creek—a corridor
called “the worm,” eight miles long and only
half a mile wide, It Hes in the midst of a [orest
that is now being cut down (pages 360-61) The
pending. legmslation would increase the park
boundaries by 48,000 acres and provide retrain-
ing and replacement funds for hundreds of jobs
—all at a cost of 3411 million

If we have learned anvthing since 1890, it is
that problems can be solved only at a price. And
thiz we aléo know: It took 600 vears for those
trees to mrow—and would take another 600 to
replace them
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TH_E REDWOODS are in danger agzin.
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L.eonardo da Vinei:
A Man for All Ages 296

Endlessiy curious, impatient, intense, he found

a lifetime too short for all his assawlts on art,
mature, the sciences, vven human flight. One of
fiistory's greatext intellects fives amew in the
wards of Kenneth MacLeish and the photographs
of James L. Amoy

California’s North Coast 130

Judith and Neil Morgan and photographer
Dewitt Jones explore the lonely grandeur of
the redwouds” ralny realm.

People of the Reindeer 164

Ax their ancestors did before them, a dwindling
ntrmther of hardy Lappy still wander with their
herds aerosy Enrope’s frozen porth. By Sally
Anderson, with phorographs by Erik Bore.

Salt: the Essence of Life 38:

Cordon Young disvovers there (s a ot more
tey the life-suxtalning condiment than meéts
the tongue, Phaotographs by Volkmar Wenizel
and Geore Gerster,

Africa’s Gentle Giants 402

Criraffes, rallest of earth’s creatures, impress
wildlife ecalogist Bristol Foster with their speed,
longevity, and sheer kicking power. Phatographs
by Bob Campbell and Thomas Nebhia.

Saving the Rothschild's Giraffe 419

Amber, Golden Window
on the Past 423

Fossil resin preservex ancient life forms
amid a lustrous beaury that has enthralled
mun for thousands of vears. A picture story
by naturalist Paul A. Lahl.

New National Geographic
Index, 1947-76 436

COVER: Wrisrwatch adds a modern touch
for the tracitional costume of a voung
Newwegian Lapp, at summer pasture with his
familv's reindeer. Photograph by Erik Rorg.
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LEONARDO DAVINCI

A MAN
FOR ALL AGES

By KENNETH MaclLEISH

BESlrn &Ry T TN

Photographs by JAMES L. AMOS
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“Peruse me, O Reader, if vou find delight 1n my
work, since ... the perseverance to pursue if
and to invent such things . .. 5 found in few
peaple. And come, men, to see the wondery
which may be discovered in nature by suck
studies.” LEDNARDO DA VINGT, MADHID CODEX |

RAVE WORDS. Arrogant, if vou like
But if any man in 1 5th-century Florence,
or Furope for that matter, has earned
the right to pen them, it is the elegant
gentleman cantering up the mountain road.
He rides like a nobleman; his short cloak
swirls, his big beard blows in the breeze of his
passing, Maestro Leonardo cuts a fine hgure.
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Still, if anvone who knew him well should
pass him on the trail today, he would see de-
spair in those emigmatic eves—the most per-
ceptive eves in an age of perception. Capable
of picturing the planet’s past or future, they
can stop and study the motion of a bird's wing
in flight, or of water raging against rocks. It is
well that thiv see what ordinary eves do not
Thev serve the most compulsive curiosity
ever recorded. But today they are empty with
remembering,

Knowledgeis Leonardo's great love. knowl-
edge, and the experience from which it may
be drown. To acquire it, he has turned to
mathematics, (Continued on page 302)

Criant among giants, Leonardo da

| Vinel towered over the Renalssance,

- ar age when all things seemied

- passible. Blending artistic brilhance
with scientific curiosity, he
relentlesshy pursued knowledge—
from anatomy (o aeronautics, from
music to mechanics. A left-handed
penman, Leonardo wrote his
notebooks in reverse (left, at right);
o mirror lurns his self-confident
sigmature around—"T Leonardo.”
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the steepled church, following his birth here in 1432, He saw miracles in blossoming wild
flowers, darting hirds, and brightly garbed insecte—and set off to find the how and why.
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(Comtimued from page 296)  geometry, op-
tics, astronomy, geology, botany, zoology,
hvdraulics, mechanics, anatomy.

Painting? Should not painting he first
among the studies of this prodigy among the
great men of art? But, he would say, painting
15 science. It 15 based on the rationalization
of sight. A most noble science, for 1t enables
the artist to compete with nature,

He is a driven maon, this Leonardo: a mul-
tiple genius, Hawed by an insatiable need to
understand evervthing and, understanding,
to change, to improve. Perhaps he is, as a bi-
ographer was to describe him centuries later,
“a man who awoke too early in the darkness
while the others were all still asleep.” The
15th century welcomes him as an artist, but
is far from ready for many of his ideas

ND NOW one of those ideas has fatled
A him. By his own error, he has doomied
his lzl.tl::-;l;r work—a great mural in
Florence that would have brought him the
adulation he needed in his own land. The
experimental paint he had devised will not
dry. Looking back, he realizes thut another of
his great works is decaying beranse he has
followed his own untested notions. Worse, the
self-examination brought on by failure has
reminded him that he, too, is destructible. His
span of vears is limited
How many have passed? Fifty-three? No
time to re-create or repair the ruined works.
There are too muany new wonders (o create—
wonders unknown to the world
At the summit he swings from the saddle
and strokes the horse's sweating neck with
soft, well-tended hands that can catch the
curve of an angel’s cheek or turn two dimen-
sions into three at the touch of a brush—or
bend a horseshoe with an easy twist. Florence
lies below him, long shadowed in the golden
evening. The Arno glitters on its untroubled
way, and villa-crowned hills cut dark designs
on the haze-softened horizon
His painter’s eve catches the scene. His
inventor’s mind transforms L Only that
which is fine and new would he retain: The
splendid dome that soars above the city,
serene curves gleaming The tall campanile
and the Baptistery, its marhle rich with deep
preen and white. The peaceful, pleasant
church of Santa Maria Novella, where incense
Azvors the cool air and dried priests-macde-

S

saints lie gape-jawed In glass caskets

These places are sacred to him. not be-
cattse thev are Chrizstian monuments but
hecause they are beautiful A mathematically
minded forerunner of the Age of Reason,
Leonarde loves harmony and grace, and
worships logic as a god.

For the rest, the artist-inventor. drawing
on ideas he conceived vears earlier for Milan,
sees changes everyvwhere: The twisting streets
should be as wide as the multistoned me-
dieval mansions that line them are high.
There should be efficient sewers and venti-
latedl  toilets, outside starrways and bay
windows. He envisages a model brothel
designed with an eve o discretion,

Industry should be arrayed outside the
town along a lock-controlled canal where
waterpower would run machines to do the
work of many men—machines for lens grind-
ing, needlemaking, metal drawing, file mak-
g, screw cutting, mirror making, There
woild be distillernies and sawmills and fulling
mills. To build these, he has devised cranes,
posthole digeers, dredges, portable brdges,
pumps, pile drivers, and many ingenious
tools (pages 06-307)

To protect hiz precocious dream city, he
would build terrible new weapons of his own
conception: explosive shells, steam-poweéred
cannon, rapid-fire weapons, tanks, poison gas,
and artillerv-proof fortifications. Weaponry
fascinates him. Though be has called war
“bestinl madness,” he serves its ends and its
practiioners,

But few of his plans or devices have in-
terested the princes of the dav. Now, aging,
he sees hiz dream for what it is, and it fndes.
Such technology will stay undiscovered in
his cabinet. to be re-created in another age.

Disconsolate, he feels that he must shake
the world with a prodigious feat. Even though
he recognizes his own superlative skill as an
artist, this brilliant, farsighted man has never
understood that his paintings alone will make
him a giant among geniuses, known to hun-
dreds of mithons across uncounted centuries
and in lands vet undizcovered. No, his feat
must be conceived in science; based on math-
ematics (the only absolute truth), and reahized
through engineering: He will iy,

For vears he has studied the Right of birds
and the movements of the air, and has de-
sighed several flving machines (page 309).

National Geopraphic, September [977



/ A lost legacy haunts Villa Melsi
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da Vinct also attempted to fly, but failed. Hﬂ
wias an excellent painter.”

To call Leonardo an excellent painter is
like labeling Shakespeare a clever wordsmith.
He was a true genius, recognized in his own
time and idolized in ours. His paintings are
as secret and seductive ns himself, done with
the hand of an angel. the intellect of a scien-
tist, and the soul of a romantic. His drawings
—some of them—are among the most heauti-
ful ever made. As an engineer, he could think
in four dimensions, visualizing not only the
shapes of mechanical parts but also their
interrelated motions—and create things that
o one vel wanted.

In some ways the first modern, Leonardo

FipLETiTEE SEENCT NS, SN R

Search lor sutomation—machines that
run themselves—fascinated Lednando. To
make the cutting ndges of o metal file, the
inventor set a descending weight that re-
peatedly tripped a hammer to strike the
blank bar (sbovel Such drawings are so
precise they inspired models at Milan's Na-
tonal Museum of Science and Technology
(left). The file maker, ot lower right, rests
beside a waltrpowered saw with automatic
feed. and, clockwise, & screw-cutting lathe, a
plle driver, and a windlass

Leonardo da Viaci: A Man for All Agex

wis In many more the personification of his
own incomparabie time. Like the spirit of the
Renaissance itself, the mind of this man des-
tined to become its living symbol was fash-
ined in the quickening spring of the Western
world’s awakening from the shriveling dark-
ness of the Middle Ages. He was free, as few
human beings have ever been free, to become
whatever his gifts might make of him.

ORN IN 1452, love child of a peasant

girl named Caterina and the respected

notary Piero da Vinel, Leonardo lived at
first with his mother in a three-room stone
house, astraddle & hill just outside the village
of Vinci (pages 298-9), where Ser Plero settled
down with a legitimate wife. In that enchant-
ed Tuscan countryside began the voungster's
lifelong love of nature, of all that moved or
grew or woas—the deepest love he would
ever know.

Towheaded, blue-eved, open-faced, driven
by & cunosity that brought him often to the
edge of fear, he roamed the tamed, terraced
slopes, where lizards rustled in warm leaves
under the laden vines and gus<ts turned olive
groves to rippling silver. There were for-
bidding forests an the high peaks, and every-
where cypresses, like single brushstrokes,
marked the mild horizon,

Ser Piero's wife having proved barren, and
his bastard beautiful, he took the bov from
Caterina and mstalled him in his own house
Here Leonardo acquired a modest education
and, on at least one occasion, a number of
small dead animals, which he drew with re-
markable skill as they reeked and rotted on
his table. The practical Ser Piero is said to
have suffered the stench and sold the painting.

Around 1469 Leonardo’s father took him
to Florence, the new Athens of Europe, where
the learned despot Lorenzo de’ Medici was
establishing an aristocracy of literate intel-
lectuals and all arts were honored.® There
were painters here—the world's best—turn-
ing at least part of their talents to the repre-
sentation of things as they were rather than
as the gnm Gothic Church for so long had
sdid they must be, and so making art a branch
of knowledge rather than an instrument of
religious expression. In the iberal land of the
Medici, the princes of the church had grown

*See “The Renmissance Lives On in Tuscany,” by Luis
Aarden, Natioynan GEoGrAPHIC. Novemnber TH
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noting variations in lift, thrust, equi-
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dissecting their bodies, he evaluated

wing designs (lower righti. The an- \ H\ o
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Faneiful flving saucer depended on

pilot power to overcome gravity (left).

O _ He would move the oarlike wings by
o e pedaiing, turmning a winch with his
? hands, and pashing with his head

—all at the same time. In a practical

Al S 2 vein, Leonardo envisioned para-
‘11}: J‘I: "ﬁ‘g?,, 1 '_ i s | chutes, a helicopterlike aerial serew,
H.-:.[;t :5‘ ::I a&-,‘-.”. * and retractable Eu.ndm,F gear. He ad-

7 ‘-'T wetem b i-ﬂi“ \ vised would-be pilots: “If you fall, see
. :':: :J.n::.jf.:'.]:uﬁ hﬂp-r-'il- \H ' - that you strike the earth with the dou-
. -1"' - " ' ble bag vou have under vour rump "

Leonardo da Vinci: A Man for All Ages 309



Masterpiece from a youthful hand, the “Annunciation™ proves that by 1478 Leonaredo had
|4 .I."Zl.l'l well the lessons of frerspecive and o The dream? ETHASEUH] ' £l P il

tnowledgeahle and hence moderate The ally be revealed to his searching mind. In hi

threat of the [ ~|!J::--i‘.'l|'i| still lavdecades ahend sxuberant conhdence, he seems o hive feit
In the tolerant atmosphere of Florence, a  no need for the rehmous nurture of the church

man could pursue any course i he did 20 with r the comfort of human love
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the gifted. undisciplined country boy, most E QOUTSHONE his fellow pupls 1n

would bave destroved him every skill and proved himself more
l.eonardo was apprenticed to Andrea del able than his master with a brush. As-

Vierroochio, a |-;j|'||§_'- competent man w
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ran & shop that produced anything from jewel  ina baptism of Chnst by Verrocchio, he pave

settings to altar paintings. He stayed with it a whole new dimension that seemed to
him for al least SX VEars I'he bov mistersd liraw the spectator directly mto the palnting
pvery medinom and continued his studies ol in a wav that hiz teacher’s stff stvie could
nature, discovering so much so fast that it  neverdo (page 304). Some say that Verrocchio
seemed to him that evervthing must eventu ever painted agai
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e _ - reappear, like fish in a muddy pool.” Seething
e T % with emotion and motion, a display of disci-
: ' ; o ' plined intelligence and a fantasy filled with
creatures of his subconscious, it was a mother
lode of forms and fancies from which he
would draw the rest of his life.

Characteristically, Leonardo left the work
unfinished. And, unfinished, uncolored, it is
superb. Generations of painters, critics, and
less learned admirers of art have marveled at
its power and beauty.

Had the voung painter learned from this
work the evocative force of half-expressed
suggestion, he could have consicdered the
painting finished and become more prolific.
But his scientific bent, evident in this ex-
traordinary painting, required that a com-
pleted work must present total detail within
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Steclv-eved determination of a condot-
tiere, leathery mercenary of |5th-century
warfare, survives in Leondrdo’s meticulous
rendering (abave), scratched on specially
prepared paper with a silver styles Such
Roman-styvie armor with bat wing= and lion
heads was forged in Verrocchio's warkshop.

Though Leonardo hated the “bestial mad-
ness" of war, he mastered military engi-
neering and obtained work with mulers of
Italy's militant citv-states. In 1482 he sold
his services to the Duke of Milan, himself
the son of a condottiere, on the basis of nine
secrel “instruments of war” and, in passing,
his talemts as architect and artist

These war machines were ingenlous bt
impractical (Aght). Leonardo himself re-
jected the horrendous Roman-style chariot
with revelving scvilies as causing “mo less
injury to friends than to enemies.” Why not,
instead, horse-saving “covered chariots, safe
and unattackable.” The interior view of hic
heavy wooden tank exposes wheels geared
to cranks turned by hand Soldiers would
fire breech-loading cannon from beneath
the comical roof The artist-engineer fore-
saw streamlined missiles with directional
fins, multiple-barreled machine guns, and
powder-and-turpentine  grenades—much
like todav's Molotov cocktniis.




a mathematically computed perspective. To
finish the “Adoration” in such a way could
have taken a lifetime

Perhaps as lote as 1478, the voung artist
was still collaborating with Verrocchio. For a
Pistoia Cathedral altarpiece commissioned
that vear, Leonardo may have painted the
“Annunciation” on the pedestal, similar to a
iarge painting that now hangs in the Uthzi
Gallery {pages 310-11). The Uthizi work long
was considered to be his earliest painting,
dating from 1472, but recent scholarship has
rediated 1t six vears later.™ I, too, is an ambi-
tious painting, rendered inintense, clear colors,

*A principal consaltant foc this wrtiche was Carlp
Pedrettl, profedsor of art history at UCLA, whase exten-
gve scholarshin on Leonsrdn includes specin! altention
to datimg s works
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with a perspective stressed bevond mathe-
matical correctness. The twilight background
and the fowering foreground are surely la-
bors of love—the voung artist’s tribute to the
natural world. Virgin and angel have the
lifeless look of mythical creatures become
standard symbols.

af 30, He stayed away for 18 years, The

voung Florentine hoped to find the glory
he wanted in the sumptuous court of Lodo-
vico Sforza, usurper of Milan. A practical
city, Mian cared more for knowledge than
for the arts. It housed no great artists but
counted many learned men. Leonardo came
as a musician, bringing as g gift from Lorenzo
de’ Medici (Continued om page 317)

EDHAR]J(] left Florence in 1482 at the age
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a stlver lyre of the artist’s own design. He also
presented himself as an engineer, descrnibing
in a long boastful letter his inventiveness in
the feld of weapons. Almost as a postseript
he prudently added, “also 1 can do in paint-
ing whitever may be done, as well as any
other, whoever he mav be ™

It was as an artist that Leonordo was ac-
cepted. He established sn art factory much
like Verrocchio’s shop in Florence and at
once accepted assignments. One, an altar-
piece for o convent, wias still unfinished and
still the subject of a bawsuit 20 vears later
This was his “Virgin of the Rocks,” begun in
1483 and now in the Louvre. It 1s a work that
retains a Florentine sense of brilllant color
and alluring expression, with o Lombard
quality of light in & background of rocks,
water, and vegetation. A more rewarding
commission, a portrait of Lodovico’s bewuti-
ful and lenrmed mistress, Cecilin Gallerani
(page 314}, he completed with commendable
speed, as he did thd likeness of o musician

LRACIOUS PERSON, pleasing if not
loving, a singer, versifier, maker of

marvelous illusions, he wis both per-
former and showman, He devised puzeles
and games, and jokes that made people “roar
with laughter” He won the frendship of
dukes and kings. Admirers called him “the Di-
vine Leonardo™ and said be could do anything

Around 1485 he began his notebooks
These are voluminous, cryptic compilations
of material on evervthing that took his fickle
fancy: geology, geomelry, anatomy, astron-
amy, architecture, flight, studies for paint-
mmgs, personial accounts, platitudes, word
puzzles, all interwoven and superimposed ns
one burning interest gave way to the next
His notes are written left-handed from right
to left, ‘and there are sketches evervwhere
that complement his forceful and articulate
prose. His discussions were addressed to him-
self, and so he has left us an extraordinary
record of the movements of his mind.

A decade later he taught himself Latin, a
second language to the learned classes but not
part of the curriculum of young articans—
which included painters His later notehooks
reflect the recorded wisdom of Greece and
Rome, as well a= of the Middle Apes.

The duality of Leonardo's nature grew
more pronounced in the indolent atmosphere

Leonardn do Vinei: 4 Mun for All Ages
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With a zeal for accurney, Leonardo based
atmtomical drawings on e dissections. This
lemale of 1508 emphasizes the vascular sys-
tem ari] principal organs (locing page) Tn
cuntrast, an Austnian text mbovet showed 5
many-lobwed leter, or fiver, based on that of a
baboon. An Arabic schematic (helow) virme-
Iv located the organs of 8 pregnant woman
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THE HORSE THAT
NEVER WAS

EONARDOS Milan patron, Lodovico
Sforza, demanded the world's largest
statue, a 23-foot-high bromnee horse with
rider, to be placed in a courtvard of his
castle in Milan (right). With meticulous
attention to detail, Leonardo sketebed anj-
mals in the Sforza stables, then constructed
a huge clay model, and finally devised n
radically new process to cast the horse in a
single aperation Tron framing (below) held
the plaster mold for the bead.

The molds were 1o be burned upside down,
between circular ovens (left), Molten bronze
—anineredible 7O tons—would pourthrough
tbes nto the molds (lower left).

Before cisting could proceed. however,
war intervensd Lodovico took the bronee
1 make cannon, in 1499 he lost to French
wrmies, who occupied the castle and osed the
clay horse for archery practice. Just 20X
vears later French designers fashionhed an
equestrinn statue of Louis XIV. Smaller but
simitlar to Leonando’ desigh, it employerd his
casting technigoue The method 15 still used

IS DEAYW LY DIELETED S Ml ik il P
THE BFUERTY . ELECE RN dNLEET]
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“Method of walking on water,” reads
the note besicle this firure. The wlea wits re-
vived recently and tranginted imto Water
Walkers, popular polvstyrene toys (helow)
Murh of Leonardo™ nouticnl gear—sul
marine, wiler wilkers, divinz suit with i
Mineskifn oo hiskd ale” and webbed swim
psipnied  for nmwvial warfire

ploves—was &

and based on concepts of fellow enmneer
Francesen oh Giiorgio Martinl Leonardo, as
tennl, went further, seeking principles be
hind the modahn of water and air

of Milan. He spoke scathingly of war. bul
affered to serve it with imagnative wleas for
murderous devices. He treated friends with
kindness, ‘bhut enjoved drawing  hideous
protesgues: He declaimed against the taking
of life, but watched honmngs amd sketched
the wrv-necked victims, In architecture he
plaved with city planning, but worked on
fortresses ar on the evanescent decor of festi-
vals. But perhaps more frustrating to the man
himsell was the conflict between his intensely
powerful intellect, which drove im to mind-
wastnge exercises 1n geometry (and beld that
nothing that 15 not mathematically demon
strabile could be true), and his fanciful, imagi-
native penius, which found truth mm beauty

Anatomy became 4 passion. Quite natural-
Iy he winted to explore the human body in
arcler to represent it perfectly (hher Renads-
sance painters studied corpses to perfect ther
depictions of the human form. But Leonarda’s
seientific bent led him bevond mere & o a
reveling in the exguisite mechanics of muscle-
articulated bone

N MILAN, Salai, a lovely lad with curly

blond hadr aned the disposibion of 4 weRsed,

became part of Leonardo’s household. Thae
artist took the child in as servant and pupil,
clothed, fed, pampered, and drew him. Salat’s
pretty features appear in the languid, an-
drogynous faces of bovish virging and girlish
saints. As usual, where personid matters are
concerned, Leonarda’s profuse prose revesls
nothing of his feelings: “Salar stole the
money,” he writes coldly. And. “thievizh, Iy
ing, obstinate, glutton.” Again his plctures
are his only statements of emotion; he drew
=ilnr with love

VMong with his varied duties at court,
which r.1.r|l;.|_'|l from portriuture (o |;l'||1ﬂ'|]'|i|]“-
two wreat ‘works mark Leonardo’s vears with
Sforzn. One was to be 4 bronze statoe af the
duke’s Inte father as a conguertng hero astride
a chareer. The ather, ordered by Sforza for hns
favorite church, was a “Last Supper.” They
were banal themes, like most commuissions of
princes and priors, but if the subjects lacked
originality, their treatment did not

The horse was to be colossal, in o pose full
of motion and life. The concept was 50 bold,
so ambitious, that it brought the artist the
prajse he craved. but lns contemporanes, in-
cluthng Michelangelo, thought it couald nol

National Creperapiie, Seéptember (977



be cast. But Leonardo, an expert foundrman.
had devised workuble plans (page 3158) tha
came to light in a collection of notes known
as the Madrnd Codices, found only a decade
ago. Hefore his project could be executed, war
broke out and bronze destined for the horse
becdme cunnon instead.

He did turn out a full-scale ¢lay model of
a rideriess horse. It survived until 1409, savs
biographer Giorgio Vasari, whet the French
soldiers who ocoupied the city after Lodovi-
co's defeat “broke it all to pleces ™

The “Last Supper,” too, was presented as
never before. Where other painters por-
traved the Apostles in pensive mood, de-
ploved as individuals ammund the table with
Judas generally on the near side, Leonardo
interrelated the 13 figures m a brilliant com-
position reflecting the terrible moment follow-
ing the words, “One of vou shall betray me.”
He endowed them with deep emotions, varyv-
ing according to their nitures, and he observed
to perfection his own admonition to show by
medion the mtention of each subject’s soul

Like the horse, the “Last Supper™ had be-
gun o deteriorate alarmingly in Leonanda's
own lifetime becawse of 4 curious lack of fore-
sight. Leomardo hated deadlines and  fixed
sthedules: Painting alfresco (that is, on freshly
prepared plaster) imposed both. S0 he worked
with all mixtures, which could be applied
whenever the mood struck him. A contem-
porary description tellsmuch about that mood.

“I have seen Leonardo go earlvin the morn-
ing to work on. .. the Last Supper . .. there
he would stav from sunrise to darkness,
never laving down the brush, but continu-
ing to pidnt without eating or drinking. Then
three or four dove would pass without his
touching the work, vel each dav he would
spend several hours examining it and eritl-
cizing the figures .1 have also seen him
leave the Corte Viecchia when he was at work
on the stupendous horse .. amnd go straight
to the Grazie. There . . he would take a brush
undd give a few touches to one of the figures:
and then suddenly he would leave. .. "

The techmique suited the artist, but not the
will. The piint soon blistered and began to
scale from the damp surface (following pages)
Within a few decades retouchers were at
work, compounding the damage of decay.

With his doomed masterworks hehind him,
Leongrdo turned to defense planning as

Leonardo da Vinci; A Man for All Ages

Louis XIT and his French army approached
Milan. The defenses were inadequate. Lodo-
vico fled, but later was captured and died in
prison. Concerning his patron of 18 vears, the
court painter noted, “the Duke has lost his
state, his possessions, and his Tiberty, and he
has soen none of his works finished.™ Leonar-
tdor shed no tear but, putting patron above
patriotism, set out to win the friendship of
vesterduy's  enemies—todav's  friends—the
French. This done, he left Milan. In the spring
of 1300 he was back n Florence

Nooone knew or cared much about his
science and his inventions, but evervone

had heard of his horse and his “Last Supper.”
still, in # Florenee turned republican and
mous in the wake of intellectunl Medic rule,
he could not be the pampered prince of paint-
ers hie had been In Milan, He would have to
compete 1o prove himself agnin

His competition had dwindled. Manv of
the fine old hands had died or gone to Rome.
His most serious rival was Michelnnzeln
Buonarroti, 23 vears his jumnior; surly, plous,
ambitious, and a great painter. The two Flor-
entines hated each other wholeheartedly

As if to gain local credit, Leonardo accept-
ed u commission from the Servite Brothers
aned 2oon produced § cartoon, or preliminary
sketch, “which not only filled every artist
with wonder, but .. men and women, voung
ard old, flocked to see it for two days, as if
it had been a festival, and thev marveled
exceedingly. ™

With good reason. It was a serene and en-
chanting picture of St Anne with the Vir-
gin and Child (page 327), basis for a later
paunting cansidered one of the artist’s great-
est works. With its subtly heretical suggestion
of pagan goddesses and it intrinsic beauty, it
wirs nlen n slap at the followers of the hate-
poisoned monk Savonarola, whose perverted
preaching of divine vengeance had roused
the citv’s rabble to stone works of art, dis-
trust bemuty, and tear what it could not
understand. Leonardo considered God a cre-
ator rather thian a destrover

His reputation reestablished, the master
resumed his chlatory ways. Fle did not render
the masterpiece in color or transfer it 1o the
altar panel for which it had been made, but
returnied to his studies. An acquaintance

E‘UH:’LHJ'_HJ CAME HOME a famous man.
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which one man was killed fmlline off his
horse, but politically an important victory for
Florence The other was a life-size partriit of

2 middle-clugs womean a bit past ber prime

some say Lthe lady 1= Lisa, wife of Floren-
times  merchant |'r_i_l'|-._|_'7-|'|_| ||_r_| |:ji_|llllji_|;]1|
Uthers sugpest different dentities. Perhaps

she 15 no one of this earth, but a cresture

formed in fascination and fear in Leonardo’s

mysterious mind. He worked on the pieture
or most of Tour vears andd 1t was with him
always. Surely anvone who had commissioned
the work would have tiaken and treasured it

It may have pleased Leonardo to start with
an inauspicious subjject once agnun and make

the ordinary extraordinary. The Anghlari

Leomarde da Vinci: A Man for All Apes

Sense of alom animates the Aposties
[hove) after Christ annowunces. “One of YKL
shiall Betray me" Leonarde’s precedent
sllering “last Supper" appears but A
extenson of s seltting, the refectaory of the
Liominican monnstery m Milan kel Be
alede thit serene Chinat, in this detadl, T hosnas

James the Less and i‘hl“;. respond 835 indi

viditakes Jurvwmg thes "mobtwns of the g
Ly mestures ™ All Italy acclarmed the painter
W e ol Lhe ancents OF mrEReTTS s
aurpassesd.” In the words of patran Lodovico
BHut Lennamlo's gse of an ol naxtiure rather
Lhan the time-tested fresoo technigue doomed

his wiork i Whe ravaees of maskstire,







skirmish would be war with all the bestial
frenev he had observed along Borgia's bloody
trail. The guiet ladv would be as enfgmatic as
e himselt. Her picture would be the portrait,
capturing in paint a living or magined indi
vidizal in a perfect keness. He worked on the
two patntings alternately
'he hattle scene thrust Leonardo into A
artisiic feud with Michelangelo, who was
to paint another wall of the same chamber
The younger man's picture of male bathers
interrupted by a call to arms was ne captivat-
ing a5 Leonardo'’s cavalry confrontation, and
he used a Kenaissance beefcake stvie that
Leonardo despused, putting tensely bulging
muscles op every figure—recumbent or active
The rivals did their cartoons in separate
fuarters. Both were magnihcent in their way

Benvenuto Cellini, who saw them both, wrote
that, while these two cartoons were inltact,
"II]I!.':'- were the school of the wiorld "

The portrait offered Leonardo pleasant
relief from the :~EJ|_1j|::'1 and circumstances af
the battle. Surrounding his sitter with lutisis.
singzers, and Jjesters "o keep her merry, and
remove that melancholy which painting
usually gives to portrasts” the maestro
worked comfortably and carefully to make a
picture that would appear to live

It 1= said that in its original state it did. [t is
i dnrk picture, a disturbing mirror of an un
fathomable mind and a cool heart But it
presented a form of perfection, founded a
dvnasty of portraitists, and became the most
fxmous painting in the world ipaee 3150 It
hangs n the Louvre, glass shrouded and
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guarded. Tts colors have suffered a strange
change as if bathed in undersea light, but the
lady still glows with an inner radiance. She is
both troubling and serene—ultimate proot of
her creator’s ability to work near miracles by
rivaling nature, his own definition of the
artist's goal, the capturing of a beauty, as
L9th-century critic Walter Pater described it,
“wrought out from within gpon the flesh. ., "

sketches for a painting, since lost, of Leda

nestling naked in the swan’s curved wing
with a covly bent body and a smile of secret
complicity. It 1s a curious theme for & man
withnut any apparent sexual interest in
women, beautifully executed, but chilling in
it= lack of sensuality.

Michelangelo never transferred his cartoon
to the Council Chamber wall. Leonardo did,
or at least, he beean to. Forgetting the fate of
hi= “Last Supper” {or perbaps not yvet aware
of i), he again Used an oil paint for greater
freedom and brighter hues. Tt i= said that he
was inspired by a painting method described
by Pliny the Elder more than 14 centiries
before, Leonardo's use of oil worked well
enough on the trial panel—the small original
painting-—but on the wall ftself the pant soon
hegan to flake and run. The work was doomed,
another masterpiece losL

Heartsick. beaten, he did what he usually
did in the face of defent; He turned from art
to one of his many other fields of interest. In
this case, his old love—flight—aonce more
seized his fancy. His knowledge grew bevonid
the limits of his time and approached the
understanding that much later gave men
wings, There 18 the single reference to an
attemnpt that failed. Be that as it may, hs
efforts brought him no satisfaction, only the
certainty that he himself would never fly or
witness manned flight

One great failure had followed another.
Leonardo could not bear to rémain on the
scene of his humiliation. With the Florentine
Council's permission, he left to spend three

IH THIS TIME Leonardo also made many

months in Milan, entering the service of the
French governor. He took the “Mona Lisa"
with him, and his notebooks, and Salai

The French treated Leonarde with more
considerntion than had his compatriots. With
the help of the king's regent and later the
French king himsell, he extended his three-
month stay to seven vears, during which he
returnied onlv briefly to Florence and did
nothing whatever to complete the “Battle of
Anghiar” (for which he hnd received pay-
ments). The city of the Rennissance had little
left to offer the man of the Renaissance who
hid been its child and its champion.

In Milan he joined Ambrogio de Predis
to produce a second version of the “Virgin of
the Rocks" Then the master turned his
hrooding mind to studies so profound as to
answer guestions vet unasked. He became
evenl more engrossed in his anatomical stud-
ies, viewing man is @ machine and a work of
art. He would disclose all the secrets of the
hody by combining science and art to create
a work beyond the capacity of any other hu-
man heing The treatise would be the greatest
pecomplishment of his life.

OME OF HIS DRAWINGS were both

beautiful and precise and did, indeed,

present new knowledge. Then, he turned
1o the stars and from their lofty perspective
looked down with disdain upon the mortal
mechanism that is man, In hiz celestial en-
chantment he came to question the Biblical
aze of the earth, the account of the Flood, and
tir view the earth as a living organism, liken-
ing its rivers to the fow of bloed.

Thiz was dangerous thinking, challenging
the church’s concept of man as the center of
all things and the result of recent and spectal
creation. In an age in which such ponderings
might fall under the definition of heresy,
Leonardo confided them only to his note-
books. So he lved on—a sage, skillful old
man—tolerated and sometimes applauded.
When Rome attncked in 1513 and drove out
his friends the French, he left, too—for Rome.

Even a preliminary design reflects the glory of Leonardo’s talents In this “Virgn and
Child with St Anne” without the wse of color, he achieved an wresting three-dimensional
effect by emploving chalk and fempera shading, or sfamato. In other versions he tried balane-
ing the funures in different ways. In the final painting, now in the Louvre, the Chrgt Child
reaches toward a lamb, a design praised by handdo-pleass Florentine contemporaries.
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CALIFORNIA'S NORTH GOAST

hain,
and Lot$
of Room

By JUDITH and NEII
MORGANMN

Photographs by
DEWITT JONES

Bone-weary after hours of wieliing ax
and saw, logeer Charles Charleston sayors
the hush of a redwood forest. Felling these
winnt trees for half of his 49 years, the
hopeer typifies the hardy breed of people
who inhahbit Californin's wild and isolated
nurthern coast Longr overshadowed by th
sunmier and more developed parts of the
state, the north coast unfolds o panorami
of redwood forests draped mn fog, farms
nestled in fertile valleys, and rocky
wave-lnshed shores. Whether logeers,
ranclers. fishermen, or nriists, its people
pre drawn to the challenge af a place

that takes a ploneer’s will lo survive and
an adventurer’s heart Lo enjoy

34l

Redwoods,

UT OF THE NORTHWEST the wind
wailed, landhound at last and moist with
fragrances from off the vast Pacific. It
erldied around rock stacks that rose from
the surf like drunken greeters, then clanged
the rasty doors of an old lizhthouse high on
Cape Mendocino, the apoges of this northern
California coast

Seeking shelter, we hurried toward a white
ranch house thit hunkered low beside the
sen Waves shuddered on the shore, tumbling
rock on rock in a throaty clatter. Sprays ol
eravel blew up the path like tumbleweeds

On the porch a sturdy, grayving man stood
rooted in welcome. He was Jo¢ Russ I,
whose grandfather had exchanged a hard life
on the Maine coast for 2 hard one heré in
1850, Joe laughed at the wind as we ollowed
him into California’s westernmost house

“It's worse up there at the highthouse,” he
said. “Back when it was manned, they s0me-
times got around better on their hands and
knees. They had a gauge for a while, but one
day the wind got up to 90 miles an hour and
hlew the thing apart.”

Joe has always lived near this cape, raising
cattle and sheep and another generation of
Russes, North and south from his spread the
shoreline is primitive for most of 50 miles.
Majestic in its solation, it has been calied
Culifornia’s lost const

“Maybe somebody lost it,” Joe told us. “But
we never did My grandfather came around
the Horn to be a merchant for the gold hunt-
ers. Then he found all this grass, and we've
been here ever since. People don’t realize
there's more up here than redwood trees, We
get some weather, all right, but I wouldn't be

anyplace else.

Before Joe's grandfather, only Indimns
walked this cape. But four cehturies ago
lookouts on Spanish galleons from Manila
were strainine to sight this landfall, a signal
to turn south on the run to Acapulco. In 1579
Sir Francis Drake also sailed alone the coast,
writing in his Jog of “most wvile, thicke and
stinking fogges ™

(On headlands that seemed more Scottish
than Californian, Joe showed s some of his
shieep, hazy blurs behind gray rail fences. At
68, he strode firmly across his land, confident
of it and hmsell. Such grit 15 a hallmark ol
those who inhabit the sparsely settled coast
that begins north of San Francisco'’s suburban






Scored in thunderous rhythms, Pacific surf pummels the shore near Trinidad,







sprawl and continues for more than 400 miles
to the Oregon border (map, page 336)

worth of the Golden Gate the sun is duller,
the sea more demandmg. Salt winds skew
pines and cvpresses into arthritic silhouettes
Remnants of redwood forests haunt the south-
ern ridees; virgin groves stand as parkland in
the north. The San Andreas Fault follows the
coast conspicunusly, traced in ominous sinks
and scarp=*

Though California has become the most
populous state In the country, only lour lowns
on this long coast have grown bevond 2,000
restdents. Eurcka, with 24,250, 15 the metrop-
olis. Isplated by history. foul weather, and 4
precipitous shoreline, descendants of ploneers
live alongside idealistic newcomers, who
learn quickly that nature drives o hard

bargain for its l}ul.il'l'._h

A Side Arm Can Come In Hands

south of Joe Russ's spread one bleak morn
ing we drove our high-bed vehicle into the
King Range, a mountain wall thick with fir
and madrone trees, soaring abruptly from the
surf to more than 4,000 feet. We had seen no
oné for hours and had tiaken o foot when the
cound of an ax echoed up Bear Creek. Ouit-
sidde his cabin, chopping firewoad, was a
srgill, pnsmiling man mn a red-plaid shirt. In
a hip holster he wore a revolver

“Is that for varmints or strangersrs we
asked him

“Anvthing that comes after me,” he said
pleasantly. “My wife and I don't see many
people up here, but we get lots of rattle
snakes. Also potson oak and rain, 12 feet ol
it some vears,”

He wasz Leéster Bellinger, a retired federal
worker. He seemed proud as be talked of the
torments of nature here. It was our first brush
with the obduracy that has led some of these
backwoods Californians to call themselves
“motson-oakers,”

Twelve miles away, in the lee of the King
Range, 1= 4 crossroads store and post office
called Honevdew. (n a rare sunny alternoon
we found Leonard Meland, who operated the
store and post office for 29 vears before retir
Ing in 1976, He was sitting on - a bench out

[Font. |r'.'|:'ifnll.'i.15t_" a can of beer

* SCaffornia™ San Andreas Foull,™ by Thomas Y

Canby, appearesd in the Januare 1973 lssue of NATIHN-
AL L EOGRATFHIC
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“One of the wettest places in the 48 siates,”
he saird, when we persuaded him to bring out
his rain charts. “Only reason anvhody ever
heard of Honevdew

“Part of my work here was monitoring the

| ] vl gl 2 rain gauge. Clouds ride in off the acean over
%- 3 - '._-: ey that King Runge like a roller coaster, then

. A dump on us at Honevdew. In the wintér of
1057-38 we got a record here, 174 inches,” he
zaidl happily. “In November 1973 we got
more than 46 inches in one month. Ain't that
terrible?” He was beaming

“Things have been tough here. By 1966 1t
was just my wife and me and the dog”
Leonard said, “and we were ready to close
down Honevdew, But times are changing. Ten
cars came through here vesterday; three peo-
ple just this week were talking about land.”

i ATEle® Lre

Development Prompled Backlush

Broken dreams have helped to hide this
coast. The hamlet of Petrolin is a huddle of
wooden houses where California's first pro-
ducing oil wells were drilled in 1861 and soon
ahandoned. From near King Peak we had
seen the dheleton of another town, a network
of almost empty streets called Shelter Cove
There in 1965 developers had soughit (o open
this lost coast at %6000 a lot. Ensuing outrage
helped to make California’s thousand-mile
shore a testing ground for environmental law.
By some reckonings, thousands of shoreline
4 homes in more populous areas have been pre-
- vented because Shelter Cove became a rally-

ing crv for conservationists.
{(n most road maps the coast of California
is & hlank for more than 20 miles north and
] south of Shelter Cove. Near the dispirited
village of Whitethorn to the south, all paving
ends. The only people in sight when we
stopped there one moming were two old men
in the general store. who disagreed about
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Too forbidding for earhy Earopean settlers,
the north coast harbored chiefly Indians and
fur traders until 1848, when gold waz dis-
covered in the Trinity River. Yet it was “red
gold™ from the redwoods that supplied new-
comers with fortunes. An enterpnsing spirit
still persiste. Sally Bailey (right), who helped
outfit n boat with money made from o Lele-
vision commercial, quit cty life and now
trofls for salmon out of Bodega Bay
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where the dirt road south of town might lead,
if anvwhere, and whether it was passable.

We followed it anvhow, past a Trappist
monastery, and then paused at a commune of
voung people along the Mattole River. They
regarded us with some hostility, and we re-
called hearing of dmg busts along this coast

Waomen in flour-sack dresses and' bearded
voung: men were cultivating rows of vegeta-
bles as naked toddlers squatted in the dirt
One serivus voung man, who said he was
from New York City, wos milking o goat

“I never knew goats pot mastitis,” he said
dolefully. *It's been & real problem.”

Then for almost 15 miles, completely alone,
we wound down the coast on a one-track
tratl. Silent forests of fir and redwood closed
around and above us, screening the sea that
roared as much as 1,800 fegt bhelow

\fter two hours we emerged in a pasture
and rattled over a cattle guard onto Cali-
fornia Highway 1. Astonished, we looked
back. There was no sign Lo suggest that aroad
exists nlong this piece of pristinge coastiine

Later we sought out Henry Franks, a Men-
docing County roads official, to learn where
we haid heen.

§ A

“You found the Usal Road and came past
Bear Harbor over Jacknss Ridge,” he said,

startled. “That's renl lonely country, That
land hasn't been cut in a long, long time.”

Nor is it likely to be. Early in 1977 the
State of California sacquired elght miles of
our route as coastal parkland, and was ne-
gotiating for more

Treacherous Seas Take Their Toll

Az we traveled this long north coast, its
seas bewitched us with their cunning and
violence. Although the remion’s last manned
lighthouse, at Point Arena, was automated
early in 1977, the U. 8. Coast Guard is highly
visible. At Crescent Uity one gray December
morning we boarded the cutter Cape Carter to
visit the site of California’s worst maritime
disnster, the wreck of the side-wheel steamer
Brother Jomathan. More than two hundred
nersons drowned when the vessel grounded
on St George Reef 1n 1865, In 1891, after
eirht harrowing vears of construction, a lght-
house went into service atop this reef, mine
miles off Crescent City

In heavy fog as we approached the reef,
the cutter came to a dead stop, its foghorn

Natinnal Greographic, Seprember [977



bellowmg. Ahead of us we saw nothing. Then
the bow lookout cried, *Sir! Look above!”

Through a nft in the fog 2 granite ghost
like u chess player’s castle loomed over us, 13
stories high, Its concrete base gripped a reef
over which waves careened in deadly confu
sion, Chief Boatswain's Mate Robert Passot.
onice mn charge of the St George Reef Light
here, pointed 70 feet up to where waves once
iore the enginehouse from its foundation,

“oee that boom?” he asked. A gray shadow
extended out from the lighthouse far above
us. “We went up and came down in a rope
basket from that boom. You only had one
chance to jump out. | never landed on my
feet once. Severnl men died over the vears,
petting on and off St George™

Back in part we saw a jetty topped with
25-ton concrete tetrapods, like tumbled jacks,
which the residents of Crescent City hope will
fend off any future disaster like the seismic
sefl waves that left 11 dead on March 28,
L1964, The waves were triggered by the pre-
vious day's earthquake near Anchorage,
Alaska. UOceanographers estimated that the
fourth and worst wave was 30 feet high when
it left Anchorage and moved at almost 500

Kedwoods, Rain, and Lars of Room

Tossed like playthings, crab beoats in
Trinidad Bav strain ot their anchors
during & sgunll. Quick, violent storms
and harbors mined with rocks often spell
trouble on the coast, Californin's worst
shipwreck occurred at St George Reef 1o
the north m 1865, when the side-wheeler
Brother Jonathan collided with rocks
drowning more than 200

As if to embroce the sky, coast sed-
woidds =oar 150 feet or more in Redwoodd
~ational FPark. Logging has stripped
mast of the virein stands in the narrow
o2 belt along the northern California
coast. Nevertheless; parklands now pice-
serve some 68,000 acres of the world's
tallest trees. Conservationists and timber
interests  disagree over the guestion
should more ncreage be protected?
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miles an hour, stnking Crescent City with
deadlyv aim at a height of 21 feet

We sought out Bill Parker, who directed
civil-defense work that night. “The ocean
picked up half the town and set it down
CTREV, “One old
floated three blocks down the street and
-.'|_.:|||;'-|_E in a feld They were still 1n bed,
dazed, when we rescued them the next day.”

The highest wave of record on this coast
damaged no more than a lighthouse Keeper s
disposition. We climbed above the hittle har-
hor of Trinidad to that beacon with Ralph
unter, the white-haired grandson of Fred

i ' .
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Harrington, whose log entry for December
14, 1913, remains one of the most astonizhing
CGruard annals. He

that “struck the bluff and shot over the level

in Loast reported a wave

3
¥

of the lantern.” Trinidad Head Light, then as
now, 1s 196 feet above mean low tide

Ralph led ues around Trinidad Head as he
todd the story

“Granddad was wiping salt off the light-
howuse windows when it hit He just hung on
the railing, soaking wet. The air must have
been blue, knowing mm. but it was toD noisy
to hear what he smd, The shock of the wave
smashed the mantle of the kerosine lamp, and
it was half an hour before he could get the
light back on and come in Lo change clothes

Fven the rivers of this 1 thed
ahrupt names—Elk, Eel, Mad, Noyo, Klam-
ath. Smith—can be violent For most of the
thev are subdued streams; but their
hanks are scarred with reminders of their

force. In the fall of 1964, Indian women

Cas] WA
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“1 wunted to work with my hands,” declares Tom D'Onofrio, Methodist minister and
wtivist at Berkelev, who retrented to the
]r'.' bk five VELAFS 10 CAE Lhs rosewond
tragon table. Tom now promotes the quiet revolution of self-sufficiency; he founded the

1-|.'|§'|r'r Liudiernt CIOVLETILES I'u.rr'r: I|‘. ":'.l:"l !'-r.l..-l-
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Baulines Craftemen Guild, whire apprentices study under master artisans

14/ National Geographic, Neprember 1977



warned of & hard winter: Tiny green frogs
appeared high in trees, as they had before
heavy floods in 19535, Snow fell early. On
December 18 fierce rains began and continued
for six days. At Alderpoint, where the Eel is
two feet deep in summer, it rose ahove 90
feet. Logs washed from lumberyards and
formed miles-wide jams at sea. The towns of
Klamath and Pepperwood were destroved.

In the Eel Valley near Ferndale, on the
farms of dairvmen of Swiss, Danish, and
Portuguese descent, high-water marks still
stain the sides of farmhouses. Nearly 5,000
cattle were drowned here.

“My brother and I gave up dairving after
that flood.” Frank Moranda told us at his
farm near the mouth of the Eel The son of
Swiss immigrants, he has lived here all his 92
vears with his brother, Julius, who s 96,

“The water was four feet above the top of
this porch. But we love this land. We stay on"

In Ferndale, a village of Victorian steeples
and gables (pages 348-9), we sipped coffee in
a cafe and scanned an admirable volume of
town history. It had been researched and
written by the 33 members of the high-school
class of 1977

“1 helped write the chapter on what Main
street used to be like," our waitress told us,
“It was really something in those duays"

We asked her to autograph it She blushesd
and circled her face in the class picture and
wrote “Monica Mansfield” For us it isa re-
minder of a quiet place where voung people
look back in wonder and respect.

Majestic Giants Dominate Coastling

The coast redwood, tallest of trees, grows
in a fog belt close to the Pacific Ocean, Virgin
forests once extended from south of San Fran-
cisco northward into Oregon. But logging,
sweeping northward during the past century,
has taken nine-tenths of the virgin trees. Less
than 200,000 acres remain, with 68,000 of
these in parkland.

Late one afternoon, with low shards of
sunlight piercing the davlong shade, we
walked among shoulder-high ferns to touch
the trunks of massive redwoods in the Rocke-
feller Forest along Bull Creek. All was silent
except for the chirp of a winter wren and the
creak of some great limb stirring ten or twenty
stories above. The redwood is imperturbable,
epic in its indifference to fire, parasites, and

Redwoids, Rain, and Lots of Room

disease. On the north coast it is the prime
source of both jobs and controversy,

In a redwood] forest near Smith River we
struggled at daybreak to keep pace with John
Green, a 6b-vear-old Tolowa-Chetco Indian
logging for Simonson Lumber Company. He
bounded up the mountainside with his tools
slung over his shoulder like tovs: a 34-inch
power saw that weighed 40 pounds, an iron
knockout bar, and an ax.

"We'll fell & good-size one,” he said in a
vioice as gentle as a child’s. We stopped beside
a tree about seven feet thick that rose a hun-
dred feet before its first branches appeared,
more than two hundred feet in all,

Last Rites for a $15.000 Tree

John revved up his saw and drove it into
the tree at elbow level Sawdust spurted like
flecks of dried blood and buried his boots.
Musty smells of bark and soil hung in the
damp air. As John put long slashes around
the tree, a Caterpillar cleared a soft. hum-
mocked grave as long as our tree was high.

“He's making the lay,” John said “Those
mounds of earth keep the tree from shattering
when it hits,”

With his bar John knocked out a slab of
trunk called the back cut. Jacks went into the
gap. He moved to the other sicle and made the
undercut, a deep wedge that left the center of
the trunk as a hinge. Soon his snarling saw
fell quiet, and he gared upward. The red-
wood's crown stood in a halo of sunlight.

“It’s ready,” he said quietly, “Move back.™
Then the warning bellow: . . . berrrrre!”

The tree shuddered, began to lean, hesi-
tatecdk. With & wrenching crack the trunk
snapped. The tree gained speed, leaped out-
ward, and struck its bed with a thunder that
shook our spines. The sky seemed empty.

John climbed up on the stump and studied
the rings. “I thought it was older,” he said.
“It's about 540 vears.™

He paced atop the fallen tree, sawing it
through in 20-foot lengthe. Cut into first-
grade lumber and dried, he guessed, the tree
could yvield about 515,000 at retail and build
a couple of houses.

John picked up his tools and moved up
the slope. It was not yet ten in the morning.

Lee Simonson, whose family holdings in-
clude a forest along éight miles of the Oregon-
California border, drove us up Rowdy Creek
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Thoughts may wander as deep as the
ocean when aone 1= perched on & il over
the Pacific at sunset (left). OFf some 400
miles of northern coastline, nearlv a third
= pubihc lnnd. Uses range from beachoomb-
ing to surhing, frequently under a rainbow
ibelowil. The state's newlv established
consinl commission will regulate develog
ment and promote conservation within s
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to meet o loner named Frunk Thomas. A wiry
man with a cavernows face, Frank was thin-
ning second-growth redwoode with the help
of two splendid Belgian-Percheron horses.

“It's slow and expensive,” Lee explained,
“but when we cut here in 15 years, the trees
that are left should be healthier and biggzer.
And horses don't scar trees in passing, the
way machines do.”

A spirited mare named Clara was Frank's
pet. She tossed her head high, turning to
wutch as he backed her into position and
chained three logs behind her. Pawine the
ground. she awaited hiz command and then
trotted briskly down the hillside alone, eves
wide, mane and tail fiving, pulling a ton of
lowrs as i thev were a king's sleigh

“This Clara," Frank said later, “would
rather work than anvthing. A guy offervd me
i couple thousand for her, We just laughed,
didn't we, mrl?”

Conservutionists Raise Logeers’ Hackles

In forest and town we heard biiter criti-
cism of conservationists who seek to halt fur
ther cutting of virgin redwood; especially on
Redwood Creek near the three tallest known
trees. Each more than 360 feet, these trees
were discovered in 1963 by Dr. Paul A. Zshl
of the National Geographic Society® They
stand in what 15 called “the worm,” a wriggh
protrusion at the south end of Redwood Na-
tional Park. Established in 1968, the park is a
rageed corridor that sweeps along 33 miles of
coast and encompasses three state parks

The Sierra Club 15 among those organi
zalions urging Congress to extend park acre-
age by purchase and thus reduce the threat to
these trees (pages 360-61). Nearby logring
has already increased eroston and silting and
has widened Redwood Creek, cutting into
the bank near the tallest trees

Park Superintendent George Von der Lippe
told us of other problemes. “We are a pawn in
this conflict between loreers sl environ-
mentaists,” he said, “perhaps the most con:
troversial of all national parks.”

Because af high acquisition costs, Redwood
1= already much the maost expensive national
park, but it lacks trails and visitor centers
that Von der Lippe believes it needs

“We're proud of our park.” Andv Flvnn
told us. A clvic leader in Crescent City, he
"wpp NATTONAL GEOGEARI __II-._||. | Ol

Redwoods, Rain, and Lots of Room

Where there's timber, “State of Mainers”™ gather,
and in Mendocino in the late 1800 it was nio dif-
lerenl Settlers from Maine bailt houses here, eme
bellished with gables and corniced doorways (fac-
g page! Artiste and craftsmen revived the town
in the late 1950's. Tourists, urban escapess, and
nomadic youths followed insuch numbers that the
lown wias made a historic site 1o prevent incom
patible development Old-timer Herman Faval,
24, built & town model (above) to remind visitors
of earlier days. Nanme Escola, 71 ibelow), ncconts
newoomers 1 “they don't tell me what to do™
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seems (o state the majority position wmone
resicients. “But we don't want it enlarged. I
we don't cut trees, we don't eat”

T|||_' controversy farerd i the Spring ol
1477 as three lumber compandes declined a
sugpested moratonum- on logmng in forests
close to the worm. Interior Secretary Cecil D
Andrus proposed to Congress a 359-million-
dollar, 458, 000-acre expansion of the park
Loggers responded that unemplovment in the
area, alreadv at 14 percent, would rise to 17
percent if that acreage were excluded from
logging. They dramatized their case with car-
IVIENS O EH-‘;.{E-I“:_-' LU |-:—- ArTVIRE [arntestors 1o
3an Francisco dand Washington

Howard Pentonev, a burly Eureka attor-
ney, pleads a middle course: “Why can’t thies

eave a screen of old-growth redwoods along

Knack for the different marks the doines
ol Alexandra Farrless, whether she's hailid

N G relrenl atop a redwood stump el or
representing Arcata as it fiest woman may
of. Popular-with students, who form a fbor
vOLme o, she runs afoul of wnbermen tor

sl opypasing expanston of Redwood Na

Honal Park “Expandon 5 inevitable, s

wity not try instemd for job replacement and
civer=ity of industry,” she exhorts puhlicly

i1||u1|-r_- lln.--_' b thids rift, shie has FE il
mismving. “At  hirsi
thought, “(h no! We're in troubile” But thin

have seen what L do, and now | amacceptod ™

FTTLRi I: Ll -.|,|||||.

R edwoends, Ratr. and Loty of Rodm

the roads and rivers?” he asked, “Stumps! All
Wi spe 18 stumps!”

The redwoods stood unharmed throush
centuries when this coast was inhabited only
oy Indians. At their peak there were perhaps
70,000 Incians, Most Athapaskan tribes lived
tnkimpe salmon from the
rivers. Alponguian tribes—Yuroks and Wi-

yols—estabhished an advanced society along

in the mountains

the const, with redwood canoes, plank houses,

phsidian biades, and cultivated tobaceo.
Fishing Rights Spark a Controversy

into this setting 10 1828 marched the fur
trapper Jedediah Smith, first of the American
reach Califorma overland In
cris=ing the Rlamath River, e was aided by
Indians. Latel

tween thetr descendants and sport fishermen,

||ilr!||'|'!'- L
there has been tension be

becalise only the Indinns, who hold subsis-
tence Dshing rights along the lower 40 miles
ol the Klamath, are permitted to use gill nets
ers feel the Indinns are depleting
the fish stock. The lutest legal 1ssue is whether
rights limit the Indians' catch

Sport ang

subsistence”
o the hsh they consume or if those rights
allow them' to sell commercially any excess
catch
of state law

as they have berun doing in vielation
1s reservation Indians, are thes
HLI:"_|L"-.| o state restrictions? The courts an
trving to decide

“Lhur people have always fished the rivers”
Hl'lf:.' Cereen explouined. “Why make us out
awsr A Tolowa-Yurok. she 1s comnitline a
texthook on the To
ahicl culture

“There are 1|1--|'.:,.:J=-I- that cannot be ex-

RLUBH] Irtlll_"l.li.lﬂ'l.'. Ejr.l.‘]'.'lf'.lrr.'.

pressed but in our own way, Our laneuase 1s
it part of me I cannot give up,” she savs
When white settlers massacred Indians in
1800, an outraged vouny reporter at Undon
Town published 8 vigorogs profest ancl was
hounded out of town. Bret Harte then weni
to siun Francisco and launched his [{ernrs
CaATRCS [ i became Arn ali. a lumber town
thit today 15 the focal point of change aloneg
this coast. Humboldt State, once a quiet
teachers college, has given impetus 1o yvoung
peaple, who now dominate town government
Mavor Alexandrn Fairless was one of the

two voungest members of the oty council

when shie wis elected ac a 32-vear-old stucdemnt
in 1972, By 1977, in her second term as mavor,
she had become th jlidie<
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Wennng the seasons on his foee, bired
hand Mel Pelascini (shove) pauses for o
smuke after " scratching up o potato beld’
on a ranch near Loleta Wary of city bin
g, like many other northern Califor
nns, Mel, 49, o worked outddoors mrmst
af hix [ife, moiny from |--.'.'.IIE.'. Cormfes L
charey farms: " You moy thunk 1t monoti
rongs Tichnge boack and forth on o tractor
all dav, ot there mn’t two helds alike,
|||' |"".'.E| L=

Much rich premnme and (armine lan
PRIstS whete tedwondds once slood, O
LTTNiet protects Nk L 1 DV repduring
dikes built more than 50 vears apo U
keep salt water from marshes near Hum
bokdt Bay (leR), Land now going under
water, ot center, probably will become a
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“1 was the first woman to run,” she sudd
That really surprised me.”

With long brown hmr and plercing eves,
she is a persuasive political leader. Like a
majority of the 7,600 students, she 1s nol na-
tive to this coast. Born in Chicago, she worloed
in San Francisco and then went to Humboldt
Stale (o hnish college

“Evervthing here used o seem closed,” she
eid. “The ald-time lumber people used to
approse any new industries coming in. A new
comer could only meet other newcomers. All
that has changed.”

WOTU Water Ploy Short-hived

Imvine through Arcata, Mavor Fairless
paused at omate redwood homes that have
been recently restored, thelr OWners encowr-
aged by mounting public interest in preser-
vation and by inflated prices that have made
home construction more castly. Then she led
us to the central square. A dusty plague
marked a fountain erected in 1912 by the
Woman's Christian Temperance Union

Disguised as ‘Tomales Bay, the San Andreas Fault carves a path between Foint Reves
peninsuln, right. and the Califorii mainland, Constant reminder of an earthquake threat,

“The lules were hoping the men would
drink water,” she <aid. “The fountumn hasn't
worked for years. The other day the Woman's
Club asked the council to restore it Bul we
were afraid we might ruin it if we tried

“Thev sav that Ulyvsses S Gramt didn’t start
dronking until he was banished to Fort Hum
boldt here as o captuan,” Mayor Foriess con
tinued. "Let's go in one of these bars and have
it drink to hom.”

Arcatn les at the north end of & 14-mile
long natural harbor, Humbaoldt Bay. Farther
south, near the harbor entrince, 18 Eureks,
the most p-rmulnu.-_— town an the northern Cali
fornin coast. On a spit of land at the harbor
mouth rise the tall sacks of the largest pulp
mills. Lumber dominates the economy, but
tourism hac surpassed fishing a= a distant
sprond source of income

Although Eureka was settled as a port for
northern eold mines, it soon boomed with
lumber. Its fortunes rose and fell in cadence
with the home-building industry's. 1Then,
about 1970, urban escapists began arriving




o mawevel ot s charm, Now it 15 braght with
fresh paint. much of it provided by grants for
cormmunity restoration 1 he shops and saloons
of Two Street, as locals call Second Street
are being restored m dusky pastels, with brick
crosswilks and won lamps

Big Men for Big-trewee Coantr

The scene 15 best from the ¢ it atop the
Carson Mansion 1 the head of Two Street
It 15 &0 indelibly Amencan barogue show-
plce, completed m 1886 by lumber baron
William Carson. From it he looked down on
his mull and watched lumber schooners. To-
dlay it 15 the sanctum of the Ingomar Club, a
private sociid club whiose 230 maleé members
muake it the most visible redoubt of machismo
in this Bunvanesqgue land

‘It really 10 Paul Bunvan country,” Coast
Crugrd Lt Tom Allan IT1 told us. “People are
big! Back East T'd walk into a restaurant
and be the tallest person in the place. Cht
ere, | swear, vou walk into a bar and even,
body's six-foot-six!"

the fault line follows the northern coast for abowt

cisco earthguike of 1906, few buildings along this coast were spared a sobering jolt ;

|73 miles

we felt the same wov one stormy winter
mght when we wilked, hungry and tired, to
the Eureka waterfront Under Boodlights
brawny fishermen cast sprawlhing shadows as
theyv unloaded boxes of Dungeness crabs
There wius much coming and going at a café
called Vista Del Mar, and we joined the crowdd
FFive amiable strangers crowded their chairs
logether to make room [or us at their table A
wailtress hroughl pitchers of beer and vast
piatters ol crabs

“Un the bouse,” shie sakd. *“The coleslaw is
aone, but there's no way we'll run out of crah."”

Above the din one bearded mant explained
“It's been a pood winter for crabbers. This is
the mizht thev say thank vou"”

The prime hshing grounds of the northern
Calitornia coast are reached from the ports of
Crescent City, Fureka, Novo, and Bodegs
Bav. Fishermen also throne sandbars at the
mouths of rmvers, seekine salmon and steel
hesud trout

A v hshermum we miel on the Klamath
River tadked of the hazards, “This is a toogh,

Dunnge the San Fran-
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rough country,” Be'said. “A sneak wave can
urn over a B8-foot boal Strong swimmers
drown. Fishermen go crazv. One man wis
fishing in his wasdders here at the mouth of the
Klamath. He snagped a king salmon with a
zaff hook und wouldnt let go. Tt drogzed him
off the bar into the surf, and he drowned, ™

From a dock at Bodeza Bay, where as many
as 500 boats crowd mto port during fishing
season -in- summer, we watched a handsome
voung couple, their faces Hat with fatigue, un-
loading their salmon catch. They were Bruce
Ebv, a southern Californian who abandone:l
an acadermic career for a 30-foot ishing boat
numed Jo-fo, and his partner, Stephanie
Berquist

“It's long, hard, dirty work,” he said later
as they rested. “The plamour fades in the
first hour, Reel in g salmon, club it to death,
clean it. The boat's i little <laughterhouse, |
get spiritunlly weary of Killing salmon. It's a
noble fish that can travel thousands of miles
in its fifetime."”

But salmon fishing pays. Thev had caught
65 king salmon on a two-day trip that would
net them a thousand dollars,

People: How Many Is Enough?

Many urban expatriates seek a gentler way
of life along this more southerly coast. Yet the
sparseness of people carries problems. Joannsa
MieLaughlin, editor and publisher of the
weekly fndependent Coaxt Observer, wos
plaintive when we stopped by her office at
Gualala: “We don't want a lot of new people,
but we could sure use enough to support a
bus line and medical facilities.”

Big Ed Ohlson, still active in his cighties,
lives nearby in g ranch house protected from
the ocean winds by cypress heages. His wife
pushed forward o delicate Chinese chair, and
he settled into it doubtfully,

“My three brothers and T had been in the
sheep business around here since 1906." he
told us. “In 1941 we took a hig chance. We
made the only bid in a court sale of 5,200 acres
along this coast It cost us $125,000 and there
were 4,200 ewes, ready to drop about 2,000

lambs. Even then we worried. but in three
vears the ranch was paid for”

Then in 1964 they sold the ranch to Castle
& Cooke, Inc., for £2,730.000. It became The
Sea Ranch, a widely admired planned com-
munity. Its 430 modern houses of weathered
cedar and redwood, on coastal shelves and
torested ndges, surprise those who drive High-
way | about Y5 miles north of San Francisco.

Living With a Faulty Lawn

Many talented people have sensed the
challenge in establishing modern environ-
ments on this coastline, which invites com-
parison with an Emilv Bronté moor, That
mood shaped the lives of Eve and A B. 1Abe)
Crittenden when Abe quit his job with a fac-
tor in the Manhattan textile trade in 1946 and,
after a few vears of teaching and roaming
about America, chose this coast as home.

We found them one crisp fall morning
when we followed a single-lane road into a
forest cleaning, an old stagecoach stop called
Plantation. Eve, a tall woman of commang-
ing poise, invited us in for coffee. Abe, his
stride as brisk as any commuter's, set down
his wheelbrrrow and joined us. We admired
a grassy volleyball court that seemed oddly
sunken in their front yard.

“That's the San Andreas Fault,” Eve said.
“The quake that hit San Francisco in 1906
matde that court. It's good because vou don't
have to chase the ball *

The Crittendens started 4 summer camp at
Plantation when they came here in 1952, but
in the surrounding hills are descendants of
proreer landholders to whom the Crittendens,
after 25 vears, still seem newcomiers,

“We were having dinner at one of those old
ranches,” Eve said, *and T heard some man
say, "These are our new neighbors. So 1
turned to some strangers and said, ‘How do
you like it herer' Abe saved me with a whis-
per: ‘He means us!""™

Now there are newer comers. Norman
Richirdson, a member of one of those first
families, sold part of his ranch to a Buddhist
order of Americans from Berkelev. Some of

Ride ‘em cawgirl! With a ponv-express rider’s dash, & participant in the barrel-racing
event guides her steed round an obstacle at a rodeo in Orick. The events provide good
times for the many ranchers on the coast Some of their richest grazing land lies near
Fort Ross, where Russians raised crops for settlers in Alaska between 1512 and 1841

Redwoods, Rain, and Loty of Room
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them were transforming redwood trees into
Huter]

Praver flags of protection at the corners of

columns w LT WE VIS0 L e

viest retreatl beildine were meant in npart. ti
ruard apainst éarthguakes The howse that
Richarrdson's forebears had built in 156
become  quarters for  volunteer
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How many redwoods should be saved?
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Rising throagh o blunket of morming fog, the stacks of Eurcka’s pulp pmulls cough out
Hetse billows of stenm. In accordance with tough state and county mr-guality laws, the

mills are amone the cleanest n the countm

placed by locals of all stripes who want to
restrict tourism or encourave it to make the
whole town a state park or to resist if, Lo per-
mit srowth or o halt it
such enthusinsms are

noted by MNannoe
Ex<cola, 91, a zestful native and former teach.
er {page 3471 Her five children, eleven grand-
children. and seven gremt-granclehildren all
live along this coast, a display of continuity
rarely found 1o California. We =at n the
cheery kitchen of her house, surrounded b
old photographs and stacks of notebooks, an
archive of Mendocmo's pas

“I'm not against tourists,” she said, *but |
am acainst the people who come here and
want to boss us, When they first come, they
think thev're the first to discover the pliace
Thev think they must save us. Bul most of
them go away in 10 or 12 vears.”

Sannie, whise parents moved to Mendo
cino from u lumber camp in 1892, calls her-
s¢if the town's first hippe. Her parents had
sougcht to discoyrage her from marrving her
Finnish sweetheart back in 1914,
couple hud manaeged nicely with a rather
miodern solution

but the

Vational Grographic, Seprember 1977

Having lone endured the vaparies ol




wesather, northern Califurnions must now cope with the shifting demands of govern-
ment. Regulations profiferate. affecting activities from Inpging to house buildine Yt
the peaple will almost rertainly adapt, because most of them would live nowbere else

“My pupils gave me a surprise beach pic-
nic dfter school,” she recalled, “and a friend

of John—that was the voung man who was
my hushand for 35 yvears—came up and whis-
pered, ‘Get yourself ready, Nannie. John and
Lhe mintster will be here soon,” "

MNanmie went home and chanwed from her
long corduroy skirt and blouse inte 2 white
wedding wown and slipped out of the house

*We were married near a bonfire beside the
waves, under a full moon.” she said. “and the
children sang ‘Blest Be the Tie That Binds." "™

In late afternoon we left Nannie and walked

Redwoods, Raim, and Lais of Rowwn

to a wild headland that Mendocinoe people
kelped to save from subdivision, Preserved
now as state parkland, it rémains the town's
front vard.

The old village glittered in the setting sun,
but a bank of foz hung offshore. White plumes
of surf climbed the cliffs, boiling and spew
ing, then reeling back. Beneath us wave tun-
niels echoed with muted thunder

Sutddenly the fog swooped in, enveloped us,
and blew past. When we turned, Mendocino
was gone. [t was easy, at that moment, to for-
get thut anvone had come this way [




Norways
Reindeer
Liapps

By SALLY ANDERSON
Photographs by ERIK BORG
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Om the icy ringes of Europe, a proud
and ancient people strugele to <ostoin
their imperiled culture. Mony of
Norway's 25,000 Lapps live in
Finnmark Countyv—hut less than o
tenth follow the twice yenrly

reindeer migrations, Young Nils
Johan Mienna (lacing page) will be
ane of the few of iz generntion L
cotinue the nomadic traditao
Another 20,000 or so Lapjs are
seattered across the northern reaches
af Sweden, Finland, and the USSR

KNG DOWN THE TRACK amid
twisted, lenfless white birches, 1 held
up at the edge of the valley. Below mwe,
the village of Masi lay on a river plain

wedsed between the long hills of Lapland.

At three o'clock in the afternoon, what was
left of the January davlight loy pink on the
horizon. Despite the minus 26°C temiperature,
I felt warm. Chimney smoke, rising strmghi
up in the frosty stillness, filled the valley with
the sweet puniency of hirch fires. The street.
lights had come on, amnd the ski jump behind
the school was illuminated. The (dvregid
boy must be practicing, 1 thought.

From the steep trail 1 glided across the
frozen river and headed up Jower Masi's only
st An old woman trudged along, swing-
ing i fAashlight She shone it on me as we
passed—checking to see who 1 was

Exhausted from a long ski excursion, I was
returning to one of the scattered Lapland
towns | came to know dunng a two-yvedr
study, funded in part by a Thomas J. Watson
‘ellowship, of changing lite palterns among
northern Norwayv's Lapps—3Samit, they call
themselves,

With its mixed population of settled und
seminomadic Lapps, Muasi 1= modern Lap-
land in microcosm. Here. gs in other com-
munities [ visited, 1 found old ways seecking
accommodation with the new. Now in winter,
with their herds gathered in the southern
vrazing  lands, the reindeer Lapps had re-
verted for several months to domesticity and
a settled life-style

Such towns as Masi are small patches of
progress on the surface of a stark and brood-
ing wilderness. Along upper Mast's two
streets, snowmobiles, milk trucks, and buses
speed by modest frame houses, a cozy cale, o
post office, and a well-stocked generad store
with gas pumps out frond

Yet, as with other towns of Norway's Finn-
mark County, Masi for its new look pays a
Hiff price: Long-established customs are in
peril. Especially for the reindeer Lapps, those
who migrate with the herds, cultural and eco-
nomic forces are réeshaping their way of life

In the Masi school, for example, Lapmsh
programs must be wedged into a full Nor-
wegrian curriculum. Teacher Mikkel J. Hetta
barn 1n Masi, admitted me o his first-grade
class. The dav began with songs, some in Lap-
pish, others n (Continned on page J68]






Bound for a sea journey, reindeer are hertded toward Rvitebwrg, where o
craft wadts (o ferry them to less crowded pastures down the const. As Norwis
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Norwegian, Next came Lappish  alphabel
practice. (The Lapp alphabet wath 31 Jetters
i< two letters Jomger than the Norwegiin.)

“Far the herders’ children, gettimg a good
tart at home and at school are two different
thines" Mikkel told me. “At home, talk 1s all
about reindeer and mountain hfe, and ai
school, evervthing 1s books and modern Nor-
WEELIN soCilety.

Schooling Helps Divide the Generations

Mikkel had temporary charge of the two
boarding homes that housed students from
autlving settlements, some 20 1o 30 males away

“Gome to school away from home 15 4
wavs hard on the vounger ones,” Mikkel saud
“The village i big and full of people, the
sehonlrooms are bie, and the corndors are so

very long. with doors everywhere vou look ™

Then there s the generation gap. When the
children finish school, they asually speak bet
ter Norweginn than their parents and Know
more about the outside world, At the samwe
time, Lapp culture is not stressed m the
schonls. and VOUNE |l|"|15'-.'1' aften do not leam
to value thoir own heritace

Iraditional  Lapp Mikkel
pointed out, can nio longer support the popu
lation erowth: advanced education, wit

vocational emphasis, has become 2 necessity

oCCupations,

1 A

Fortunatelv, special scholarships are avail-

able for reindesr Lapp vout

iy

Children of meindesr 1.:1|;:-;|'|_'=' el Ume it
articipate 10 spring and fall
migrations of the herds Youngsters learn the
herders’ ways and become famihar with the

brome schiood 1o




Corrulled in burlap amid a sea of snow, reindee
thnt strayed fron neighboring herd dunmng

spnng: muigralion wat to be returned]. Nearby
VitkKel Skum (bop) keeps vigil to prevent his dees
from wandering Al summer’s endd 5 much as

juarter of the herd will be slauphtered and the
meat sold. Vyood shivings stuck on the fresh skins
iahove preserye e hices until they s b
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terriain they must know by heart if later on
they choose to follow the reindecr

In Suesjavrre (sHOOSH-vow-vrih) 1 met
Aslak and Inga Micnnu Thev knew that only
thred, at most, of their seven children could
follow the time-honored seminomadic life:
the others would have to find other vocations

Aslak Mienna's 15-year-old son, Nils Johan
(page 363), got a leave from school to join s
father on the spring migration. All night long
the two had been moving north from Suos-
javrre with the reindeer Aslak herded in com-
mon with Anders Aslak Bongo, Mikkel Bongo,
and Mikkel Skom. (The Lapps use varied
combinations of only a few names) I was up
ahead, traveling with Anders, and we were
petting ready to set up camp. Asluk and Nils
came roaring up on their snowmaobile to help,
anticipating hot food and rest

soon the fevve, or light herding tent, was
up, the floor covered with birch branches
und then thick reindeer skins, and a bucket of
snow was melting over the fire. We hoiled
coffee and ate our All of bread, butter, and
dried reindeer meat. roasted over hot coals.
Then we sat back and waited forsleep tocome

Aslak asked me what kind of animals, fish,
wrd tregs we had in America. His speech was
a mixture of Norwegian and Lappish, and
Nils Johan said teasingly, “Listen to him! He
can't even speak Norwegian,™

Aslnk countered in Lappish, "Well, vou
know when 1 went to school, the schools were
very bad. And we only went three months out
of the veur, in the winter”

Beindeer Becoming a Cash Crop

Europe’s Lapps—there are perhaps 45,000
of them-—are spread among Norway, Sweden,
Finlpnd, and the USSR, with Norway
counting the most (map, page 3641, Of Nor-
wiy's approximately 25,000 Lapps, less than
1) percent are reindeer owners. The stute
retains titlé to open reindeer grozing lands
But population pressure and resource exploi-
tation keep encroaching on grazing privileges.

Where the herder's life once revolved en-
tirely around the reindeer, which provided

not only meat and malk butalso materinds for
giirments and tools, now the animals more
and more are handled as a cash crop. Today
the reindeer Lapp needs folding money to
buy ever more abundant processed foods,
readv-made clothing, automobiles, television
sets, and radios. Each family, after the slaugh-
terings in September and February, must
have more carcasses per capita to sell. (Some
animuls, to be sure, still are reserved for food
and for raw materials used in domestic crafts)

Modem Lapps Accept New Holes

Chveriadl the Lapps have proved resilient,
accepting the benefits of progress while re-
taining ethnic jdentity,. Many now work as
doctors, dentists, educators, social workers,
miners, tradesmen, amnd builders Jokingly
these people refer to themselves as “seliool
Lapps,” “office Lapps," or “conference Lapps,”
mocking the many social categories anthro-
palomsts and ethnologists assign them to

Early in my work 1 hstened to rumors that
shortly were confirmed: Anders H. Bongo,
a prosperous and respected herder, was going
to slanghter his entire reindeer herd, give up
the nomadic life, and take a desk job in the
county assessor's office in Kautokeine, a chief
town of Norwegian Lapland (page 373),

On the September day of Anders Bongo's
Inst roundup, photographer Erik Borg and I
thumbied a lift along the lonely road that runs
from Alta to Skaidi, stretching over the
vedda, or mooriike uplands. All around, the
rolling hills of Arctic Norway flaunted autumn
orange and red of dwarf birch, heather, and
hlueberry

A road sipn announced our destination—
Aisaroaivve, one of Kautokeino district’s larg-
est summer settlements of reindeer Lapps
Anders Bongo had brouzht his herd—hun-
dreds of animals—to the communal slangh-
terhouse here. To our cars came a distant
Jangling of hells, the barking of dogs, and an
occasionil ringing curse.

Autumn roundup was a combination of
hard work and festivity, Within the wire-
fenced corral, men and women worked side

Warm nest for nomad feet: Masters at coping with their bone-chilling winters. Lagp
berdsmen shun store-bvight thermal boots for traditional deerskin shoes, stuffed with
sedpe gross for insulation. OF obscure arigin, these short, wiry peaple, who call thim-
selves Bamit, may have arrived in Scandinavin ns recently xs 2, 000 vears ago

Norway's Reindeer Lopps
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In the Arctic [astmess of the yrdda, Fmnmark
reaf uplamd platenu, Lapp tradibbons remain
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Id caistoms, the reindesr Lapps, have moddern
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HEATEES wWinere the men e dumnnse the bong winbers reblt alter W rict Waor L. when tha SNoFls bl
and, increasingly, their wives live vear round. Al meariy every home in Finnmark

o=, tradhitionally dressed townsfolk mest at thel Che author, seated. exchanees addresses with
Lutheran church on confirmation day (left). A new Inenas (bap) m Alla, once 4 marketplace for
center of Lapp oulture, Kautokeino (above) wa Lapp herders trading meat for supplies



by side—lassoing and ear notching, lassoing
and chasing to the slaurhter chute, lassoing,
swearing, and releasing (as the lasso caught
the wronge pair of antlers).

Hils |1'|.1'|_lr SR |;;~T|_|IJ|.:}|l to mind a snatch
of fnofeos, or folk song, made popular by Nils-

Aslak Valkeapii, « Lapp singer from I nland:

Hellishly .
Bells clanpgimg
Homs crackling

A blizsard of reindeer harr,
We watched Anders Bongo lasso a

deer and dig in his heels to ighten the
Anders shouted to the men near him as

wekkeliil—Come help!™
[ felt & pang on seeing Anders’s sturdy 3-

struggled to control the big buck, “Bdttet

vear-old son, Mikkel, tagging along after his
{ather. The boy trailed his own tarred rope
lasso. Did Mikkel know, I wondered, that
after todav the family herd would no longer
extst, that life would change!

Anders Bongo's slaughter of his deer was
drastic action, even in these unsettled tmes
Althouph Anders at 34 yvears of age owned a
herd that allowed him to live quite comfort-
ably, he was dissatisfied: He wanted more—
more comfort and secority, more of a sense
that he had control over his familyv's Tuture

Narieil |'Jl"l.li;'-"l'p'lf!'nrn'fl , ."l:u"lf'.’r'u'llll'r-" F




Like most visitors, [ was caplivated by
iard work and acceptance of
nalure’s sway, this moody and elemental land
offers in return the splendor of winter sunsets

Finnmark. For

four hours long, wide horizons, skies of crvstal
clarity. From Alta, with its magnificent {jord,
Ly Koutokeino, the ropd snakes throurh a
river canvon, then emerges onto the open vid-
da, its sweeping, rounded contours sparsely
wionderl with twisted birch

At first sight Kautokeino reminded me

i . H - - |
‘-?I-"”:'-'—'f.!'! Lhe =eashore. A place longE S

|
stripped of trees and strewn with elacier
lles al the heart of the

wintering-over area for 1'l":|'|I|I':'|"

depositerd sand, 1

.'l.-llrll'u"n.'." e inddver .II-'.|'|'|,"-"'

Lapp small by, awalting their parents af
1 wedding reception in kautokeing, ¢rowrd
a snowmobile. Now fixtures
haolids, these machines ar

ol mosl house-
responsible in
part for turming reimoes ]_-_|_-!_|- AWy o

sell-sibhrrmy, @& ever larver herdds are

fieetled] to mey for s il |J o LN el L

lana and Karasjok
centuries
nerve centers of Lapp culture, In Kautokeino
\nders Bongo—he of the rein

cier sladehler. Now be was sittine al his desk

Eautokeino, witl

the northeast, for have formed

I arain miel

in the as<e<<or's office
\nclers, Lo Eve
up the tree, nomadic herder’s life (o work all
dav o an office. slave to a clock? He had no
He was living comfortablv and still
enjpoved the remndeer people’s high regard
Older herders, he admitted, exg
cern about how Anders mught fare in his new
niche
fAidence, and talent that adlowed him to meki
Lhe switch

"mure, remndeer

it's o free life

What was it like, 1 ke

FeErred s
Cx DT *-'-|'|| COl

some envied him the courage, con-

herding 13 great i many
utl nov herder 15 al-
wiys hnanciadly msecure,” Anders reminded
me. “His entire fortune s runninge loose in
necl e the weather andd
.IH.LJ"r AVETrAarEe Wake CRITHE 16

Wal's

the mountains, su
oither haramds
town can put his money in a bank with suar

anteed mmterest, or into nsurnhle possessions
Calves Have 50-50 Chance

Past vear=s, Anders went on, had been vers
hard on t

trict—iat laver of ice under the snow keeping

1w hwrders of the Kautokeino dis-

reincdeer from the lichens they feed on, then
L l'|llliu":-’l'-= infestation of their animals witl
Drilnworm

‘In an average vear we lose thiough nat
ural ecauses—predation by fox, wolverine,
earle, and wnx, and
weather—just under 30 percent of all calves
borm, Anders continued in his deep, authon-

to disease and badd

LALIYE YVOIce
“I lost almost all my calves two venrs in g

row, and it can take several vears to reeain

the lisses of just one had winter,"”

while some

thrived. Actually, the total reindeer popula

||I.'r|-|- -|.|'..: l.'-_l':lI ||||||-I'-.

st

tion his increased, but the number of reln-

s Alsn gTowTl.

deer Lapp households
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All in all, a reindecr owner onehat 1o be abl O ‘but I vou want to, well,

o make & good hvine, Anders :-|ﬂ|1r|"| iy come along.’

with the price of meat what it is today. “But In early October, photographer Enk Borg

that doesn't take into account the snowmo-  and 1 accompanied these same three men,

hile," he said, “and that's the other reiason | vnders Aslak Bongo, Mikkel Bongo, and

clecirlen] 1o ol their hrother-in-lnw Mikkel Skiom. Our bas
WL [ Mountain Cibin anoave Ata. Snow had

Wew Stutus Svmbaol: Costly Comvenlence : .
t COrTe |||_'|"| 11 II Ariv. and _.I.II':l .,'.__EI_ 1A TR L=

nent the enbire hirst day

Fhe snowmobile hae mdeed mode herding and equipment, wi
easier. Most Liapps céan buv snowmobiles  fishting our way to the cabin. That evenmg
with cash or throucrh loans and discounts, bt we dined on fresh reindeer stew, cooked 1n
trouble comes [or poorer families when thes hrook water with cabbage and polatoes on
have to cover Installment=s ms well as pay o1 the cabin's cast-1ron stovi

gasolme and repairs. That means selling mor Vilkkel =kum got up early next morning to

reindesr for auick cash, and soon the herder ‘heck the herd., Erik, Anders Aslak, and |
NEls DO 1Yy SRTRETTEA [ L1 |!=_-- :.|"l|:_' 1_'|| OAVET MOrning -|.|!'.-_-.- "'. LW :IIIII'-

Furthermore, the showmobile has become a4 lnter we set out to find Mikkel

SLAL LS =y [ il .:|'|l! EvVEN LT E ||||- |||I|-_' - { 8 thie thir "i":.ﬂl. ITOHTI CRImp "I.Illll.".-

own one, the bgger and [nster, the bett stOppen [0 SUPve thie surrounding halls with
Ander= Boneo's uncles, the men 1 hiadd his binoculars Mikkel's tracks stll headed

aintd on the sponge migration from Suo coth, Just as Erk, loaded with cameras

mvrre. were my wood fdends, Now T wanted  caupht up with us, 1 thought 1 heard a dog

ta abserve the fall work as the reindeer were bark in the distance

herded south, They shook their Deads *Thev're coming now,  Anders sa

Ti's miserable; cold and dark with wet Aikkel was struesiing up out ol & canvon

Held in thrall by educational television, voung students gt Masi are taught in both

| RERTEA mel Sorweran, with an emphasis of vocational traming o propre EEm POr

contemporary life. The children of Aslak Mienna (rght), like most Lapp students, Tive

Far from school, and mus! be boarded for most of the school vear Home un a three-da

o LI EEERLd T :I L dogrrantine, Nepleirine _|"..'_
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srtire herd abead of him Howing-in

e 'I:l..|'.| II.'llll -Ill LI !'II' |I i

..I_II:-._:|||_ _I_“l“_ F T I

Loen the reindeer moving
We skierd down U

neet Mikkel

ALY WATERS

thie S00%W rolling &

[ -.'I'! Widl AT :i|'.--'-"|

| i |||'I._r_-|' -ll:l':- Eij l"_-..l |-_ _I'_'ll

ne where they would have momne |
f et AT AnAaVITe Was =1rht midles away, mak
ing Mikkel's maor
wnd trip W thout rest or refreshment
Anders Aslak took over thi herd, |
ik FEnk header

11K KL J r|||

ning ski tour about 16 mil

LAven: Wil nin
haitk to thi

We stuck
sunset. A herder puts his reindeer uj
miehit whisre natural Ho

them from straving. We left them on a poimnl

un thi
[he moon was rising, and the distant fights
i Adla aarport were Degnmning (o LW nekle a
we turned andl |'|'.'.Il=l. I Hoime
Yo LIl OTE ke trail ynclet a1¢l to

Illllli' = "o s wetter 1or i by gy’ :III' T -|II|".

Hobbled runaways are spirited

on the ndee in Iront of s
e ||II L LNCE We Canl i milss

& SKY. Wi SOif

|

Ilcbi B LT "-'--:-l-_" -l"'lﬁ ! :Il'..'

cabin, rest and ot oo

J'_ TET |.|-r- LiiEt .!|l'| I=0lanon ol LR

high barrens, the talk could turn oo poditics
and domestic 155088
*Have you I"-.'...'l'| about Lhe
SUNSIAVITE? AnNders nske
[ knew he wias referring to the zoning plan
i a villace still without streets
But the new road from Kauto

keino to Karasjok was coming, and the zoni

lrawn ug 1
runming wale

2 i 1 T I A
[ -_;gul WiLT oL e CRUICNT UTIre paadrea

Lapps Seek Covernment Representation

murntioneod e recrnd AR

worweman Parliament, when U |..!'.lil' hadd

il U thsr Own CAnCIEALEs

i

- - ™3
I||l| cLiiil
||II

[ is't0. I recalled listeming on the
del Hetta Eniksen

wWOITian |

wras the first Lapn to ran for Parlinment ind
L nabongl part?

II'”.H .ig F |'||||'.'r' II.!='|'|II r|'I|'.I pRE e raiion. b T



.H.F.'- luriksen, Elgtal I]l.'—.| i the grade schonol
in her two-story frame house, a
anil reflected its warmih n
Mr= FEnksen's face

“We want to get into government on our
LTI |:r|_'r1'|-u_'7." s, Enk=en said. “Unless we
can elect a candidate through the Sami-Lis'to,
Wi DY Neves have o representative in the
storting who can vote Lapp interests, free of
party-line commitments.”

In Kautokeino 1 also wvisited John Loso,
himezell a herder and now in charge of rein
deer affair:

“1here 13 no doubt of it Char
oveErgrazedo,

sright oratice

i
Vel low _[_‘]'u_;-'_

and s being
sl Mr, Loso, “The range can
not suppart the larger reindeer herds needed
by the increasing numbers of reindeer Lapp
households. And all T can see for the future is
EVEn more people and less gracing land ™

The state has proposed inducing amena
Lapp accept  full
oCcupation.  Financial
would be offered for rl"|L|:L|.."_*.'|1:..' cducalion
in the new pursuits

j s
reindeer households 1o

chanee of _--i|_|'1:I':_'-.

The Norwegian Reindeer Lapp Association,
for its part, promotes backup sources of

income—handerafts catering 1o towurists

harvesting native resources such as bermes
wnd hsb—to lessen dependence on herding

Meanwhile, pasturage is being chipped
away, power dams are being built, roads are
opening more territory to development, geal-
CHEISLS [HOSTMYC for new mineral '[t‘T" WIS, ANl
all :""-:I.JT'.'L'H} 1 l.:-tEII.'.In].'Iu_r MOTe SpeeCe (or

Fechealion

Way of Life Hanegs in the Balance

John Loso explained that it i very difficult,
perhaps impossible; to develop new methods
of herd management and range improvement
without destroving the Lapps' traditional
viany
|..1:-|l- feel protective toward their reindeer

evcial strocture and cidtiiral l.;;:||:|;.--.

]ll.|||:f{. telieving that |E‘||.'_'. represent i con
servative which
helps save a treasured language and way of
| WWiestern
civilization. Yet all concerned see cleariy that
the reindeer Lapps cannol be subsidized and
sheltered as if they were museum pleces, Thiey
must continue Lo form part of the social fabric
of Finnmark

Toward the resolution of these uncertain-
ties, there are no sure steps L]

force—a - balance whesl-

ife from being overwhelmed | 3

are the reindeer Lapps being propelled, willing or not. into the 201k century. 1410







N VIENNA wisitors gaee in awe at
what surelvy must be the ultimate sali
contamer. Benvenuto Celling created
it moreé than four centuries aen for o
king of France. Gold, enamel, ehonv,

its breathtoking craftsmanship drives home

the point that salt was once a very precious

l-'|'|r1*.11|||||‘.T_'-. Lpame. 350

But why? Four centuries agn, ns todiy, the
oCeans contiuned billions of tons of salt. Sub
lerranean deposits—remmants of ancient seas

—lotted this planet, then as now, Why did

sall rate Cellinis genius? Why were these

seemingly prosgic crvstals covisted

i rovaliv?

The answers are part of the fascinating
story of salt, that humble compound which so
many of us take for granted

Even its basic makeup defies logic. Salt
the first,
4 metal o0 unstable that it bursts mnto Bame
when exposed to water; the second, a lethal
s When we swallow the blend, it forms
hvdrachloric acid in our stomachs, Suicidal?
o, an absolute necessity for life

You and [ each contain about eight ounces
ol salt—enoueh to fll several shakers Sodium

1=-4 blend of sodium and chlornne

s anvalved in muscle contraction, mcluding
heartbeats; in our nerve impulses; 1n the di-
gestion ol bodyv-bullding protein. Salt regu-
lales the exchange of water between our cells
and their surrounding fhuid, which carries
feawd in and wastes out

Without salt the body goes into convul-
srons, puaralvsis, death. Pul blood cells oo
alt-free Hud and they burst

Fortunately we have built-in controls that
regulate the body's salt content; Take in too
much, and the kidnevs will excrete it ingest
too little, and they will mve up water but vir
tuadly o salt. Through perspiration, however,
the body constantly loses both water and salt
Without replenishment the body dies

When man, the hunter, first walked this
carth, a salt supply was no spectal problem
Haw meat furmishiéd the salt he needed for
survivial—as it does the Eskimao hunter, and
a5 the amimal bicod drawn from their living
catthe sustnins the Masail tibesmen of Africa
today. Fire came as a mixed blessings Ronsted

THE ESSENCE
OF LIFE

By GORDON YOU NG
Photographs by
VOLKMAR WENTZEI]

FITELCICS FIMTIINLAL 1l

and GEORG GERSTER

Good gy gold whin scarce, cheap as it
when ahundant, salt’s poce—hbut Bot its
vitlue—has vaned throughout hstory
Familinr at table (facing page), and Hitle
known g the gossamer thresids Hopd Indians
collect in the Grand Canvon for thear
ceremunmils iabove), i s g substance ol
myTiie] wses, Salt iterally beeps man alive, and
does the same for his industry a< the most

paapntud of all rnw materuils

e









mieat keeps its salt, boiling leaches it oul. And
when man began to firm, cereals did not give
him enough sodium chloride, and the great
salt huynt began

Crvstils Worth Their Weight in Gold

Down the ages that quest ranged the world
Where it was scarce, sall was traded ounce
for ounce with oold-—for as the Roman states-
man (assiodoris observed, “Some seck nol
gold, but there lives nol b man who does not
need. <alt™ Rome's major highway was the
Via Salaria (Salt Road) Chwer it =oldiers con
vinyerd the AT 1ous crystals up the Tiber from
the salt puns at Ostia. These “worth ther salt’
wid a salary, That word comes from
salartym, money pelit anlcliers to buy salt

Marco Polo reported the high value ir
Himalnyan regions of salt coins beanmng the
seal of the Great Khan of Cathay, Twentieth
century  Ethiopia still used salt disks s

WieTe

muney; stacks of them were salted away in

the treasury, And in central Africa until the

'.,"-.--I-

parlv 1900's salt could be uzed to buy a bride

Throughout history, common  salt has
plaved an uncommonly large role. Kulers
jealously preserved salt monopolies, decree
ine death to salt smugglers, for control of the
ife-essentinl substance also gave them con-
trol of the populace. A lucrative whip hand
Under the aucien régime the French people
had to buy salt from roval depots= When his
treacary ran low, the king could simply in-
crease the amount each family must by

But Frenchmen learned that salt could be
a cause, too. The hated salt tax—zgabells
helped spark the French Revolution, which
killed the tax and the king as well

Emperor Napaleon revived it, 15
in a different form. But fortune some-
times plays hitter jokes During the grim
winter of Napoleon's retreat from Moscow
salt starvation decimated his troops, lowenng
resistance o disease. Epidemics
Wounds that might otherwise have healed
herame fatal. Thousancls dued

VEArs
liter

JilgitE



{n the road to Timbuktu & salt caravan plods through the sere country<ide of Mall
above) The driver Kt close watch on the fragile cargo. Vinlance at SLOPS will als
help prevent pilierage—hy the salt-hungry camels (below). In desert Africa the flavor
ing remains 4 precious staple and can st be used as money, Buvers and <ellers in an
Ethiopian market iabove, right) coolly sirike their bargains: Here in the last centu

1 240 salt slakes wotd buy a beputiful o K Hirl

5



From sublime to whimsical, salt contain

ers moflect centuries of human Ingenuity

Benvenuto Celling's 16th-century master-
work (lop eradled salt in a golden bont
Patentsd chalkers to crush or Py Tt caking
imiddle; and fanciful pleces (hottom) onee

[} i
eraced tables but now delight collectors

;...:r|

Vien hove credited salt with qualities fa
beyvond price. It betokens wit, wisdom, vinl
1 II'“I!II.|~|I1'. SUCLIEY Homer dubbed §
ddivine’™ Mato hailed it as “a substance dear
1o the godds And “Ye are the zalt of the
earth,” the Hible say

Jews sealed covenants by exchunging sait
Becdown tradmmonally will not attack a man
whose salf thes have ealen In Slavic lancls

bread and salt, mfts of welcomi sigrnal il

long bealth and happiness to a bride and
sroom. Hebrews, Grecks, and Romans saltesd
sacrifices as a sacred offering. In the Roman
[ Catholic Chur

L Lo this dav, =alt, svmbal ol
sarty and incorruptbility, 15 placed i the
mouth at baptism, and holy water 15 salted
[0 spill salt, however, 15 conskdered ul
ckv—thouesh vyou can countermact G 1
effect by tossine a pinech of It over the lelt
shoulder, In his painting the YLast Supper
Leonardo da Vined put an overturned salteel

[ T ; i o i e
I.!!‘l.l II:-I:'I |I.:| II--II-II'I|='J:|.._'I!'II||I|- Pl

Table Salt: A Pinch in the Buckel

Crestiadline =alt deposits—the residue ol
lone-vanished seas or pinched-off guli=—Aare
(ol on every continent. Even in Antarcilca
scientists have found milhons of tons ol sall
frozen on the floor of & dry valley. And the
weeans contain an estimated four and a hall
mallion culs miles of 1l—enougn o Hur i
entire United States a moke ileep

Only a pinch of this—perhaps 3 percent
ik !||| witnr ol & anmiaald sall |||'".-||-- LR |ZZ|§
up as <ensoning on the dinner table. The vast
mainrity, however, pours into  chemacal
nlants, where it leads the hve major Taw
materials utithzed by industry: salt, suliur,
Imestone, coal, and petroleum. As salt—or
_-1-|-.|‘.'.-.r|'!‘-' as its COmMponent eemenis s fium
and chindne—it gocs into wargdes, textiles
and rocket fuels, cosmelics, paints, pharma
ceuticals, and photography, soaps, dyes,
cermmics, hatteries, adhesives, and explosives
The freczing point of a saturate solution
11"°C lawer than that of fresh water—makes

rock salt an excellent refrigerant, snow melier
and freezer of ice cream. And hoguid sodium
CO0E NUCICAr TEeACirs

Salt pickles cucrumbers—and metals; helps

| bp Zi!.'.l-;.'.'

olass, bread, butter, cheese, rubber, wood

RLCK ITHEAN, Can Vet talbiies, cure leal

N

|"|
LY |

Bl Bleaching this magazine s AT b

one of the some 14,000 uses, more than lor

Vanenal Geographic, Seprember 1977



uny other mineral. Under the terms of an old
land treaty, sall is delivered each vear to the
Chnondasa Indinns of New York State

“One hundred bushels,” that treaty reads,
“to be delivered on the first day of June. ..
But the Onondneas don't arrive in full regalia,
bearing woven baskets. Instead, in blue jeans
ar print dreésses, they park their Pintos and
Mustangs in front of a frame house on the
reservation and leave bearing bags of com-
merrial <alt

Mew York State can afford it for it lies on
onhe end of the Eastern Sall Basin, a deposit
extending through the Great Lakes region,

Priest Stills Troubled Waters

Salt was the product that started Syvracuse.
Nearby runs the Erie Canal, De Witt Clinton's
“Big Ditch,” which opened the Ohio country,
phied by brawling, bawdy, boozing canalmen
loaded down with sin and salt. Salt-lax reve-
nues paid half the canal’s cost, All this be-
ciuse Indians once told a Jesuit priest that
their spring was contaminated by demons
Father Simon Le Movne sipped, boiled a sam-
ple, and discovered the “demon'™—salt

Botling 15 big busimess now. The Industrial
Chemcals Division of Allied Chemical Cor-
porntion at solvay, near Svracuse, extracis
one and a half million tons of salt each vear
from the brine that it brings up at Tully, 20
miles away

With superintendent Mike Slezalk T toured
the operation. “It's not camplicated,” he told
me. “We pump fresh water down to the salt
deposit, which it dissolves, and get it back,
through a second pipe, as brine. The brine
then goes by pipeline across the Onondaga
Indian reservation to the Solvay plant.” The
ginnt cone-topped vacuum pans 1 saw there
botl the brine ot g lowered pressure and boil-
ing point, hence use less fuel than the older
open pans. After the concentrate is filtered,
the salt gnes to make soda ash, chlorine, and
basic alkahes for industry

Two davs later, in Michigan, it was back to
the salt mines for me. But not to the prover-
binl "living death” that phrase connotes. 1
went for a pleasant drive wnder the world's
automobile capital, a quarter of which rests
on pillars of =alt. International Salt Com-
pany's mine there, 1,100 feet underground,
extends roughly four and a half miles be-
neath sputhwest Detroit

Salt—The Essence of Life

Plumt engineer Jim MacDonald handed me
fmmaliar equipment; hard hat, respirator, and
batterv-powered light I'd worn almaost iden-
tical gear in the black confines of 4 coal mine.
Mining techniques, too, are similar to those in
automated coal mines

At the working face, an oversize chain saw
slashes through the salt deposit at floor level
Then, higher up the wall, holes are drilled for
explosives  After the blast, diesel loaders
scoop up the shattered salt and transport it
to the “bottom"—the foot of the shaft where
the salt chunks, graded by size, are sent to the
surface by elevator

In comfort, though, ¢oal mines and salt
mines are as different as black and white. Jim
and I rode in a diesel-powered car through
white tunnels 30 feet wide and 20 feet high—
cool, airv, well Tighted

Each working day, 2.500 to 3,000 tons of
salt reach the surface from the mine In
winter, three-quarters of it goes to highway
departments to melt snow on roads. Surely,
with a market that size, salt-company offi-
cinls must greet the season's first snowfall
with the elation of ski bufls

Highway people will salt roads if there's
an inch or two If it's deeper, they let the
stiowplows come through before salting. Bt
car owners mourn their corroded fenders;
and  environmentahsts  lament  that  salt
runoff kills roadside vepetation and contami-
nales water sources.

An Ingredient of Life . . . and Death

Salt’s reputation as a killer has ancient
roots. Une need only think of the Dead Sea,
s0 salty that no fhsh can live in t—and of
Rome's ultimate vengeance on her mortal
enemy, Carthage. Romans razed that city of
Hannibal and sowed it with salt. Ironically,
Carthage rose from that “desert.” Refounded
a century later by Julius Caesar, it agan be-
came a great dorth African city

Nilt bears the seeds of both fife and death.
In herbicides, insecticides, and fertilizers, it
rives gardeners green thumbs. It purifies and
softens water. Yet I heard no praise of salt
from the lips of a Dutchman [ went to see in
The Hague

Mr. H M. Oudshoorn, chiefl engineer-
director of Rijkswaterstaat, the Netherlands'
Department of Water Management, bisected
an outhne map of the country with a diagonal
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line. “The northern half is below sea level.
Diikes keep oceéan water ofl the surface, but
underneath, the water table is highly salted.
And there is continual seepage upward. The
anly practical way we can battle that =alt is
constantly to flush our canals with water from
the Rhine.”

There's the catch. The Rhine, by the time
it ends its five-nation course in the Nether-
lands, is a salt-posoned river. “And it 15 get-
ting saltier each vear.” Mr. Oudshoorn gave o
wry hali-smile. “Tt is difficult to Qush the salt
out of n canal with salt water.”

There is iromy in the fact that hfesaving
salt often becomes n threat. A pollutant, after
all, is simply too much of something in the
wrong pluce. But in the United States, scien-
tists hope to seal the ultimate pollutant—
radioactive wastes—in salt beds deep in the
garth. Their drvness, ability to withstand
earthquakes, and S00°C melting point (higher
than radioactive wastes) make salt deposits
the safest nuclear gravevards, they say.

Mine Safeguards Fragile Treasures

Near Hutchinson, Kansas, I toured the
world’s largest warchouse—invisible unless
you are inside it The Underground Vaults
and Storage Company spreads its 300 acres
of storage bays 650 feet down in the worked-
out portion of a salt mine

A seed company sends down a bag or two
of ench new strain it develops, =0 no surface
blight may annihilate the strain. Corporn-
tions store vital papers, microfilm documents,
product formulas. One also keeps folding
cots and a food supply, for use in the event
of a nuclear war.

[ found old foends down there, sleeping
in their flat tin boxes. Classic MGM flms
such as Gowe With the Wind and Buster
Keaton silents. Even earlier effortss Gl
Without g Soul. Pollv of the Circus. Camiile.
More than 100,000 reels in all

Other treasures include Bibles, furs, paint-
ings. stamp and coin collections. And wed-
ding dresses. “For a flat fee,” said executive
Michael Gingerich;, “we’ll store a bride’s wed-
ding gown for 71 vears. The salt air will pre-
serve it—perennial 30 percent humidity and
% degree temperature. Her daughter can get
married in it. Then, who knows, it may go
underground again for the next generation.”

Why bother digzing holes in the ground for

A00)

znlt when the sen contmins somuch of 117 Why

not just fill a pond with seawater and let solar
energy do the work? It 1= not that simple, |
discovered.

Flving imto San Francisco, I gazed down at
40 square miles of multicolored ponds along
the bav shores. More than a million tons of
salt come from there annuallv—but each ton
is five vears in the making

Seawater (which contains about a guarter
of a pound of salt per gallon) is pumped from
pond to pond, while sun and wind evaporate
the water. Careful monitoring i the key to
success: Al a certain point, calcium sulfute—
gvpsum—precipitates out. The brine then
moves on to a crystallizing pond. There, a
crust of almost pure salt will form on the
hottom. But, if the brine stavs too long, bitter
compounds of magnesium and potassham will
drop out to mix with the salt

“Worthless™ Goo Hampered Search for Salt

With zalt among the earth's most sbundant
minerals and priced today at pennigs per
pound, why was it once so precious?

Ancient man had only hmited access to
brine that bubbled up, surface deposits, some
bav salt. Rising sea levels—ten feet in the first
millennia B.e. and AD—drowned coasts and
solar salt pans, causing salt famines. Drilling
—355 percent of U. 8. production comes from
brine ‘wells 750 to 7,000 feet deep—had to
wait for technology. Even then 1t was un-
predictable. To their disgust, early salt drill-
ers somelimes brought up nasty-smelling,
sticky black stuff “of no conceivable use
whatever™—aoil.

Thus, salt commanded memorable prices.

In the vast Sudan, for example, certain
tribe< had pold, but no salt. North, in the Sa-
hara, lay salt deposits. Between the two lay
Timbuktu, fabled origin of medieval gold
caravans to the Mediterranean.

Led to u secret trading plice many days
bevond Timbuktu, Moorish merchants with
an army of bearers, each with a slab of salt
on his head, halted by a riverbank, beating
drums to signal their arrival. Each merchant
stacked his salt, then all withdrew

Emerging from pits where they dug for al-
luvial gald, the tribesmen placed gold next
to each salt pile and withdrew in thewr tumn

“Then returneth the Moor,” runs one re-
port; “if he like (Continued on page 398)
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Artistie illusions, sall pans the warld over
reaemible painters” palettes when seen from
the air. Alone the southern caast of Brittany
mhove lef) impounded «eawater s colored
v alpae that Aoarish at various degrees of
aalinity. Onee =0 highly prized that pirates
wovinid ships carryving it to northern Ral
rupe, the French salt made
{aintly like vinlets

here smells

In Ethiopin, ponds refiect o specirum ol

earth Hues (top vight). From the edge into
the vortex, brine flows in the spiral of the
“Snadl” (above) near Lake Texcoco, Mex-
o, After o journev of six months, the now

coticentrmted bring is pumped 1o o plant tha
produces both salt and soda ash

Nimless as a finger painting, donkey and
rr'l-.'l-; ks ;-'!.l|'|_|:J B rss I]‘H_- bhéd of Moharia
[ake in Iran (Aght), dry doring the salt
harvest senson
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the pool (top right). Caked with salt (lower right), harvesters ofte

from salt-induced sores. Il they seek wives, bachelors must work esou

v hidrel, sthee prospectve in-laws w [ TT Arce o s
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salt crystal |

(Continued from page 300) the gold, taketh
It away; 1 not, detracteth s oLl h from has
This went on, back and forth, neither

W OLner

neap.

cuntil the
merchants, baneine drums to signal that trad-
Noaded the wold and departed

|_'!'IIII':!-,-u|:'I'E|'IL' Or -"':."..-IJI-.-:I.I:-: 1ol

ME Was OVEr
French Architect Planned Salty Utopia

In the forested loothills of France's Jura
Mountains, I cpome upon another CUriosiiy: an
nddustnial utopla whose  one
nroduct was pure white salt, Built by C
Sicolas  Ledoux, unfettersd by
comvention, the saltworks of Arc ¢
~ETIATS the nucleus of s
citv. Here workers would
thetr environment
Throueh a svmbolic

| Sth-century
layde
nn archtect
!'i-:'..||
wWtthe L |'||' I||| =1
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pntered a
butldings. Across
spacious lawns Inving quarters [ace the drn
matically Hanked
by two great pavilions. Studying
| wizhed

prolto, |
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columned directors house,
slt-drving
ketches, could hiave
completed that ellipse and the
he grouped about it And he planned a Tem
e of Memorn (lory of Women., with
four sculptured towers portrayving hundreds

Ledoux's

s garden oity Lo
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cl LORLESS, CURIC, a compound comprised
IrItD E ol socEEuT | and ¢ hloride wins b B word, sait, m

= e LX) staliine form. Here table <alt ks shown
we-anning ole

LT Moo YViIiew s 08 INCreasIinne
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ol low

of heroines. The
[iers o
sphere,

FIN :'|||:'||||'.- was o
catacombs huge
symbol of infinity, There were to be
{ pleasure, designed in phallic
e House of Peace would L-I-nIrl the
smieller, W here Coanhons wonld e forged

With Louis XVI ns patron, he was lucky
the suillotine, though jailed
during the revalution, To the end he defenided
his prandiose concepls against critics. “The
luxury of the forms that 1 am imposing upon
the vulgar world,” he wrole
A tov dios wth thetr cbst.’

about a

LAl DIDLSES

A,

0 NAVE esCapet

-II -. -
Hhac nothing at

But there was nolthing visionary about has
salt-producing  ideas: He piped brine ten
mileés from a spring in the town of Salins to
Arc ol =enans, W hiere forests |_'-_l1'.|li. meet the
inble demandds of wood fires beneath the
evaporation kettles. Ledoux’s bramnchild op-

sl

erated for a century

I traveled on to Poland’s Wieliczka salt
mine, hear Krakow (pages 192-3), People
he world over come to behold its salt sculp

ailments 10

LR
tUres, o 10 ease 8l e 18 I':-_--|IIT._|I|.Ir'.
it< subterranean sanatormm
Salt haz been coming from the ground here
(or more thon a thousand vears, brst from a
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saline spring. As the waler level receded, the
ontmualh

zhaft through whicl
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it fina Iy became a o
muiners descended with their picks

More than 400 fedt the third of
mine levels, 1 examined giant windlasses, in-
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remous waler hoists, and air pumps in the
museum. All were of wood

ol [JIr Can

anel very alid
destrov metal, but it pre

Wisl, LI CUrator

SPTVES expinmed. “It
sl o find meta

ment hundreds of vears ol

wolld be most um Bruip-
dlown here
Mining methods hive gone full circle: Bring
14 ance more the salt medium, [ learmed from
technical director Aleksander Batko, “We
carve anid |l:.,:=-| new tunnels, then oo thens
The brine, saltworks,

better thal Remilating {he
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whien 1l

e nne speci settles out impurities.
IFriendly Ghost Protects Bolievers

[ strolled from
avern. admirme Wieliczka's famed
wiork Miners
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Middle

ges. who hoped that this basic sub-

stance might hold the answer to their futile quest

—to tumm Jead nto zold

cdlomimittes one stmple chamber, More ela
orate chambers form chapels, or commemao
Lne memornnlizes Skarbmk,
the tall, bearded ghost chlled the “Treasurer™
because e guards the earth He 14
wilk the passages by lantern hght
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FICHes
el L
protecting those who bélieve in hime Even to
dav he Ands few doubters among the miners

AN EMLY crate s ] on A Concrete floor in

L'hrs, too, told a storv. In
the Nazi ocoupiers of Poland

A larEe cavern
world War 1,
w0l up an
reach of Allied bombers
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in the first salt brought up from Wisliczka's
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Her oo fortune attends the subterranean
| he man who orn@mnated
bir. Mieczyslaw Skuli-

mowski, was the mine's physician two de-
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conditions to mine work. Almost allimproved.

For the past 13 vears, he has maintained a
therapeutic center on the fifth level, some 700
feet down, away from day or night, heat or
cold. summer or winter. It was doubling in
size, the day 1 talked with him. Miners were
blasting their way into another cavern to be
added to his facility

*The eventual goal is 300 beds,” the doctor
sand. “with a kitchen, librarv, recreation
room, physical-therapy aren, movie theater,
and whatever else is needed for patients’
comfort during their 24.-day convalescence in
the regénerative salt air down here”

Irom Age Mine Still Producing

I erossed northern Austria o visit one of
the oldest enterprises on earth, the Hallstatt
mine (page 391), highabove n gorgeous Alpine
lnke 30 miles from Salzburp—Salt Town.
Except for a time in the Middle Ages, salt
has been mined ot Hallstatt at'least since the
eiarly Iron Age. And there's still & lot left from
those deposits laid down 180 million vears
ago in a shallow wea between Bohenua and
the Alps. Titanic forces thrust salt up us a
plug, 2,000 feet wide and 2,500 feet deep, in-
side a4 mountain

Today. like the Wicliczka mine, Hallstatt's
15 a brine operation. and a tourist magnet as
well. Lifted by cable car up the mountainside,
1 yoined a tour group sampling the 25 miles of
palleries that honeveomb the Salzberg—Salt
Mountam. From one chamber a pair of pol-
ished wooden poles angled down into diark-
ness. We straddled the “banisters”™ and
rovmed down to a lower chamber, trailing
voungsters’ squeals of nervous delight

Late wis more serious here 2,500 veats aoo.
Miners hewed heart-=haped chunks of rock
salt (page 191), then backparked the precious
commodity out to davlight, where it entered
the trade channels of Celtic Europe.*

Sult, in those distant days, filled avital need
as a preservative It drew moisture from
mieal, dehydrating it to delay spoilage. Until
the advent of refrigeration, most Aesh in
Europe's diet was salted. Shortage of winter
feedd meant that most livestock had o be
slnughtered and salted down in autumn

The Hanseatic League rose to wealth on
the back of salted fish, staple food on the

"Sve “The Celis" by Merle Severyv, NamiowaL G-
GHAPHIC, Moy 1977

Sult—The Esxence of Life

meatless davs of Roman Catholic Europe.
Baltic herring, cured in salt from Liincburg,
a North German member city of the medieval
mercantile league, entered the trade for Bor-
deaux wines, English wool, Flemish cloth,
Pomeranian grain, Swedish iron, Russian furs.

Ironically, salt may have hastened the
league’s decline. Early in the 16th century the
great shoals of herring ceased to go to the Bal-
tic to spawn, perhaps because of a decrease in
its salinity. Taking over the herring fishery,
now in the North Sea. the Dutch rose to mari-
lime supremacy.

Even after the Reformation, Englund out-
dicl Catholic nations in consumption of salted
fish. Elizabeth T required her subjects to eat
fish on Wednesdays as well as on Fridays,
holy days, and during Lent—thus strength-
ening her fshing fleet, 4 training groumd
for salts who defeated the Spanish Armada.

Salted provisions enabled enrly explorers
such as Columbus, da Gama., and Magellan to
make long vovages and discover new kands.

In 1583, a quarter of a century before the
founding of Jamestown, Sir Humphrey Gil-
bert, hall brother of Sir Walter Raleigh,
claimed land for England in North America
at 5t John's, Newfoundland. He soughit con-
trol of the Grand Banks cod fisheries, worked
by Basques, Bretons, and Bristol mariners
The Portuguese had alrendy been coming for
50 vears. They still do.

Portugal’s fishing schooners. which in sea-
son line the wharves of St John's, are saltv
ships indeed. Tons of salt lie in their holds to
preserve the catch

Salt Mukes Possible Humon Existence

By weight vou and T are 70 percent fuid
the same percentage of the exrth's surface that
s covered by ocean, The sen within us has the
same saltuness as the Precambrian seas of
three billion yvears ago. We all spend our first
months in a sac of saline solution: the fetus
even passes through an earlv stage with zill-
like ridges and taill. From cells in our brains
ind bones to customs that splce dur language
and history, salt penetrates every aspect of
our existence

Tonight at dinper, cast 4 more appreciative
eve on that humble saltshaker. Your life and
mine depend upon those little white ervstals
Our blood, sweat, tears—the very beating of
our hearts—all attest to that ]
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Living skyserapers. earth s fallest ereatvres browse tn the protection «f

Airicics Gentle
ants

By BRISTOL FOSITER. Ph.L)
Photographs by BOB CAMPBELL and THOMAS NEBBIA
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Varrobid National Park. Beyond loom the high-rise buildings of Kenga's capital

I.II .-l I-:-_ |: M Illl]l ] | |": ' _II 1 | II'II l_rll'-:,l s I:'Il:': E.'II'.'_.'I i -'.'I_'_- |1'1_||'_ ||||'..|I I

miiles an hour, vet old George, just an (eorge, a favorite among the giraffes | was
Biing along, easilv kept u LLINE | *LLECEVITIE 1N Mast Africa, haid ZIVED Hwan s
the wheel of the Land-Rover, 1 could wivanced age when his face popped up on a
hear the thued of s ereat hooves as hi posteard, Riffling through cards in a station

strode across the grassy plains of Kenya ery shop an MSalrobd, henva, to And o @irafdfe

\ huge male giraffe, Gearge accepted n eture o semd home. 1 suddenly recormized
presence without the slightest show of fear, | in old mend with a haughty expression. It
Irove within six feet of om as he walked was reoroe!
wingimg s ummense lewes forward. first the Thén on another card 1 identified a statels
lwo on one =icde, and then the ather twao, inimial that 1 had been observing just the

the typuead pacing stridde of the species. We  day before haredly five miles awav. | noted the
were so close [ could lean out the driver’s  brown blotch slashed by taffv-colored streaks

window, look stradght up, senid see one of th and the bie. blurred capital FThe hm
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probably originated in Africa but spread some 13
million vears ago into Asia and Europe. Now re-
stricted asmin 1o Africs, nine girntfe subspecies
are differentinted lungely by their spot patierns



pattern of every giruffe is different, as un-
mistakable as a fingerprint. This one clearly
was Miss Proim, an animal coded in my fHeld
nolebooks as F47

Searching further among the postcards, |
came dpon two more giraffe acquaintances
All were among the scores of giraffes 1 had
been studving and photographing in Nairobi
National Park, the 44-sguore-mile wildlife
resenve just south of Kenva's capital city

“I'l take these four. We've been living
ingether for vears.” | said to the clerk, who
regarded me a bit oddly.

I looked up the local photographer who
hard made the pictures—some of them many
vears carlier—and he told me when each bad
been iken. This allowed me (o estimate min-
imum  ages, which established that Georee
was at least 25 vears old

Soon | was looking at the giraffe pictures
of all the local wildlife photographers. One
showerd an adult snapped nearly twenty vears
earlier that was another of my current study
subyjects—and, like George, probably near the
end of his life. There were pictures of other
animals that had sarvived equally long.
These “historic” photographs supplemented
the camern record I'd been making of every
giraffe observed i Nurobht Park.

Lomg-term, Long-neck Hesearch

Un behalf of the Canadian Government, |
haed come to Renva to =et up o graduste pro-
gram in wildlife ecology at the University of
Narobt® 1 decided o study the giraffe, an
animal that had obvious advantages as a re-
sggirch subject. The hundred or so animals
in Nairobt Park at anv one time were 2 man-
agedable number, easy to find Furthermore,
they are just plain fascinating creatures. The
pirifle 1s the world's tallest animal; a newborn
calf may stand six feet in height and grow
mine inches in a single week. Though awk-
ward looking, the giraffe is swift and graceful:
though gentle, it can deal a deadly kick with
six-fhot fegs

But what makes the giraffe a standoit
among earth’'s mammals s, of course, its
long neck, holding 1its owner's head 14 feet or
more above ground. And, as | said, ench neck
s unigque. The gmiraffe's pattern—its pro
tective colorition of spols and lines—does

"The author 15 now DDirevtor of Ecological Resoivies
for thee Provinee of Ratish Columbis

not change markedly with age on anv part of
its body, excepl s=ometimes to become darker.

For my photographic record, this offered
an obvious opportunity. A whole giraffe is
an awful lot of animal. so it was casiest 1o
picture just the neck. Arbitrarily I chose the
left-side view. Eventually 1 compiled a cata-
log of 241 giraffe profiles, each “neckprim”
mounted on a held-data card

Year by vear my affection grew for these
mild-mannered, knobbyv-horned prodiges of
the African plains, with their oulful brown
eves My family and 1 took a house in Nai
robi, snd from it T would set out down the

LI R ITE S &

Stundout in the erowd, a rare white bull
i henyi's Masid Mara Game Reserve lacks
the patches that mav serve ns camouflage
Proponents of the camouflage theory arpue
that patterns pmong  different  sulbspecies
vary accordine o habitat—and tend to
Blend with . Others counter that the ani
muals are pist too big 1o miss, patches or bo

415
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Catistving homper snd thirst, o gieafh
dines on itz [oavornte, a whisthing-thorn
acaria tree. With long, hary Hps o pro-
tect amiinst the stab of tharns, the godie
Lises [E R-11CH tnngue 10 .-I'.J k the walen
leaves F"u.'t'l fthir BeAcia s stingingg Ants I:'.I'E"
low). gtiracied to the sweet pulp af young
shoats and here infesting a gall, tail to dis-

cournge the girafies pursuit of ©E Qe

ST

Mombnsa Road toward the park 1 the cool
ind (rgerant dawn. Sometimes my Wile, Anno
could accompany me leaving: the children
snue m bed. watched over by therr nursemai

vt the park's first viewpoint, we wonld
istling-thornbush plams

stop o survey the w
Perhaps we would see 8 hartebeest push its
wiy throuwsh the red ol grass, 5 horms
[estoonitd with spaderwens strung with |"|'.:[5*~

of dew: at times o vellow-throated longcliow

'..1.|||.E|"_ ’_'|'|_i| D & NVAl ACToss i iy clonea

"Tiees Begin Moving at Daw

One mormning, seeing no signs of giralle
fnends. we headen sputh toward the |'I'.-|lf'll
vools. The sun touched the knuckles of thy
“eonz Hills and within minutes flooded the
pliains with slanting golden light. What had
et varue shadows becanme wililebeists
ebirns. reedbucks, warthoes, elands, harte-
béests—but still no mrates

W f|i|l||-;'-.] LW toward the Atht River
i:'.*' {= lj.l. un Ie I.-|II'!| thie wi ]“-ti |Il!||i'-'.l.'l.|
fever trees. Vultures still roosted on the flat

Lreetops, AW nliirg the thermals that would
CAITY Hem AL 11 O LpesE LTI THAT

W hat hiud sevmed (o b a1 tree moved Trom
itz place. Then another. It was our first herd
of  Erdies |||'.1'|j. illing alonge, I1|||||iI|!
Dranch Lins Wi encisted dlown the hill iundl
wire soon among the herd

“lsn't that Mabel?” mv wife nsled.

It wis, Mabel stopped ruminating to studdy
us, then grasped a branch with hes prehensile
tanee. By the time we had identified ten old
friends mnd |:':|nl-||:-_-_-,|-!||_'-| [OUT TEWCOMETs,
wie suddenlv discoversd that we were Cool no
loriger. The heat had become oppressive, and
spin the mraffes and other game tacled nto
the cooler thickets

As we pulled out, hes

fast. a Masai herdsman stepped from the

i l S e i s
ingE nome 1or DRcik-

bush, seeking stray cows. The mraffes bolted,
threading their wiy through the tangle of
trees to the open plains. 1That was o saler
alice 1o keep waich on an old enemy

[he giralfe has amased Iy iized man for
thousands of vears. As L'ilrl} as 2500 B.C., the
amimals were Imported for display n zoos ol
Eeyvpt, where the species was by then extinct.

Julius Caesar introduced the first giratfe to
Rome in 48 ko Advance publicity dubbed

the animel a "came

||':,'-||.I'III I|'I|'|._1'_I._-hl IT Wk

i as a camel with spots like a leopard
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The poet Horace called it a hyvbrid of the two
This bit of unnatural history produced the
giraffe’s modern  scientific name, Girgffa
camelopardalis

Romans hoped this strunge beast would
prove us fierce as it was huge, providing new
thrills in the arenn. They were disappointed,
The elder Pliny described it as “more remark-
able for appearance than for ferocity.”

Though capable of uttering a vanety of
sounds, it seldom does, giving rise to a myth
that it is mute. The giraffe also gives u decep-
tive mmpression of ungainliness—but watch
one in stride with its long; loping gallop and
vou see o paradigm of power, a kind of im-
perid grace. A big bull may weigh 3,000
pounds or more; the cow, i< much as 25600,
But they can rin as fast as 35 miles an hour,
a speed matched by few other larre animals.

Edongnted legs and neck lift the girnffe
above the common herd. Yet the neck has
the same number of vertebrae as the necks of
humans and most other mammals—seven.
The giraffe’s vertebrae, of course, have
become greatly lengthened.

My measurements  established that the
average cow giraffe stands about 14 feet tall,
and the bull [5 1o 17 feet. The record girafe
of trophy hunters, undoubtedly a male, mea-
sured 19 feet, 3 inches—certainly an exciép-
tional height. Its lofty bearing pives the
mraffe the best view of any land mommal,
helpful in spotting its principal threats, lions
and men

Expanse of Hide Keeps Giant Coal

A girafle’s great surface area helps provide
effective “air conditioning”™ in a hotl environ-
ment. Other African mammals as heavy as or
even heavier than the giraffe—the rhinoceros,
hippopotamus, and elephant for example—
slosh about in water or mud to cool their
bodies. Each one needs to drink water at
least every few doys.

No giraffe, on the other hand, has ever been
sett bathing or wallowing, and the camel
leopard seemingly can keep going indefinitely
without drinking, if it has access to its normal
succulent food, such as acacia-twig tips,
which are up to 74 percent water.

Evolution has modified the giraffe’s anat-
omy to allow this strétched-vertion mammal
to function (page 404) The lungs are oversize
to compensate for the volume of dead air in

Africa’s Gentle Gilanis

the long trachen. Without this extra air-
pumping capacity a giraffe would breathe the
siume used wir over and over,

To drive blood eight feet up to the head,
the heart i3 exceptionally large and thick-
muscled, and the blood pressure—twice or
three times that of man—is probably the
mighest in any animal.

Unique Valves Check Surges of Blood

Early observers wondered, seeing a girnfle
lower its lomg neck to drink, why the blood
rushing down to the head didn't cause a fatal
hemorrhage. To withstand the surge of hlood
to and from the brain gs its neck sweeps up
and down, the giraffe has developed control
vialves in the jugular veins and a special
network of blood vessels inits head. Known
us the rete mivabile carvoticum—wonder net
of the carotids—this circulatory buffer keeps
blood pressure constant in the brain,

Such remurkable adaptations notwith-
stunding, giraffes have one vulnerability, I've
followed them runming all out—and have
noted how guickly they tire. Their great size
and heavy bone structure may put & limit
on endurance.

Feeding and chewing the cud occupy the
giraffe for most of the day and might [is
favorite fare is the tender, growing tips of
the whistling-thorn acacin tree A ton-and-
a-half bull probably consumes 75 pounds of
this highly nutritious food every 24 hours

Giraffes are well adapted for reaching up,
awkwardly built for reaching down. To feed
on a bush, drink from a pool, or lick the salt
in the dirt, they have o spread their front
legs wide apart Water holes are notorious
hidenuts for predators, and in their spraddled
drinking position, giraffes are vulnerable
When o 300-pound lion fixes itself to the end
of a giraffe's six-foot neck, the victim is more
than likely doomed to die by strangulation.

Time and again, though, | ohserved with
what difficulty a lion approaches the all-
seemng grraffe. A herd of giraffes catching
sight of a lion commonly crane their necks
o keep it under surveillance, even walking
toward the predutor to pet a better view. A
lion hesitates to attack prey that is aware it
i= being stalked

Under direct threat of attack a giraffe
generally beats a hasty retreat, although a
lemale shepherding a small baby will stand

400
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her ground. Giraffes never emplov ther
knobby harns-against predators, but they can
deliver a crushing blow with the hind {oot,
chop-kick with the forefoot like a horse, or
strike with the whole stff foreleg

Only once did a giraffe actually threaten
me. I had just discovered her newborn baby,
still =oaking wet, and was examining the
extraordinary placenta. My back was toward
the cow, perhaps 60 feet awuy.

Suddenly I heard erashing in the trees and
looked around to see the mother charging
toward me, siashing the gr with her {ront
hooves | leaped for the Land-Rover, falling
over & tharnbush. By the time | scrambied to
my feet, my would-be attacker wis standing
still, peering down &l me from about five
vards away. She looked enormous, and very
hostile. As I watched, her baby wanderesd
over and began searching for the udder—at
the cow's wrong end. The mother’s rage sub-
sided, and the two ambled off

Baby Giruffes Suffer Fearful Toll

Although predators take few adults, my
records show that about three-quarters of the
habies die in their first vear, mostly in the first
few months. Lions, leoparids, cheetabs, croco-
diles. and hyvenas probably all take their toll,
along with disepse. Such natural cropping
helps keep giralfe numbérs from outstripping
available food supply,

But human poachers toke an unnatural
toll, Giraffe meat is guite tasty, and the pm-
mnl's thick, tough hide serves admirably in
whips and tribesmen's shields. Some East
African peoples cherish giraffe tails as love
fetishes and wear them as amulets. Tourist=
buy bracelets made from the tails

I noted that giraffes give birth anytime
throughout the vear, after a pregnancy of
ahout 15 months Twins are rare among wild
giraffes; in captivity only two twin births
have been recorded

Since the giraffe gives birth standmg uap,
the young has to sustain a five-foot drop to
the ground (page 414} Wenghing close to 150
pounds at hirth, the six-foot-tall youngster
grows about four feet more the first vear

| saw baby giraffes begin to nibble the ten-
der tips of whistling thorn within a month of
birth, rarely nursing thereafter. The bond
with the mother is surprisingiy loose, and a
calf may wander off for davs with neither

414

showing alarm. Very voung giraffes often
gather in groups of as many as five, generally
with one of the mothers as “sitter”

Adult giraffes tend to segregate by sex—
cows with cows and bulls with bulls—amid
the commonest group unit 1 encountercd was
a pair of females. Overall T saw females far
more {requently than males. The bulls, how-
over, are less visible, ns they more often
forage in the denser woodlands.

At about aze 3, males begin swinging their
necks at other males in a rtual called “neck-
ing" (pages #16-17). The combatants are
rarelv hurt, for the horns are blunt and the
hide s tough and thick, but occasionally a
skirmish grows into a furious battle,

The fiercest bout 1 have seen ocourred on
the outer slape of Ngorongore Crater. When
we came upon them, two huge bulls had
abvicush: been sparring for some time—the
grourdd was scuffed over a wide area

Cur intrusion froze them for a minute.
Then one bull slowly moved its head away

Muternal inspection fimds o four-month-
obd ofspring friendly but independent. Mos




and down. Suddenly it whipped up its hend
towird that of the other. The second giraffe
saw the blow coming and arched its head and
neck out of the way. As the blow passed, the
second giralfe gave a quick bunt at the other's
neck, which was now under his. The necks
became almost entwined, and the first araffe
had to heave mightily o free himself
atirring up clouds of dost, the jousting
went on for another ten minutes until one
wiited and drew back. The winner pressed
his advantage, and the fight became a rout

Bulls Boam Far in Search of Mates

When we saw a lone giraffe wandering
stcadily over the pluns, we could be sure it
wins i bull searching out the cow herds. Sieht-
ing a group of females, the bull would march
over and determine whether sny of them
were ready for mating If a cow was recep
tve, the bull might stay with the herd for
several days. During this time any other adult
mide approaching the herd would be threat-

ened by the bull 1n charge. Usunlly the new
comer would back away.

Bull giraffes don't defend particular terri-
tores bul occupy certain areas as home
ranges, Uver the yvears, | learned that cows
roamed over about 25 square miles, the bulls
probably much more | decided to install &
radio transmitter on one animal and track its
movement over a period of severnl weeks
More easily sd than done!

With the support of the capture unit of the
henyan Game Department and an electronics
specili=l from the Umversity of Nairohi, |
set forth with drugs and dart gun. Selecting
i young female, we worked to within 50
varids and fred the gun at her rump.

Ten minutes later the giraffe was reeling
drunkenly, towing 12 of us at the end of a
rape! We managed to snub the lasso around
A stump to stop her—momentarily, As we
walched, tension grew on the rope, and on
our nerves. With a twang, the stump pulled
loose, showering us with termites. Finally

viingsters Hive tegether under the watchiul eve of an adult female, who will
rotate her baby-sitting chores with other female volunteers of the herd 1] 3
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3 second loop around a | el lee brought the
l'|:||‘.=.-'.. Bt |'.-.-!L'|"|'|_|.':L':| Cow W e :_'_'nll'l:i

We made 8 note L0 ncrease the dote of
Lranquilizer next T

Many hands held up ber neck so that food
from her stomach would not find 1= way mto
her Jungs. Ouickly we fixed the transmitter
collar dround her neck, spray-pail terl el
sides a bright pink, and injected the antidote
to the dop. she rodsed, gol o her feel. and
WiIllK £ NI UESL actily
hill and swept the horizon with our dire
donal antenna We caughl 4 faimit I-"-'|'
been” from the southwest. My binoculas:
ocated the pink-flanked mraffe fecding with
TR AN -II. ot e il vl [y 1w _'I|'||'- LA

FesCOvereid I1TOMm the ruy =01

sppmied] oblivious of her new AdOoTNment
Keeping track of this UNE COW OYVET A

period of several weeks, we tound Lo our sur

prise that she spent about hall her time out
<Firtee T [HAR K |l:-|-!|'| '.Ié"
% ummibers i Precarnous Balanoee
Fhroughout East Africa. @iratfe popula

tinne viiry widely, depending on habital and
human nressure. In Namroby Park the number
f animals averaged out to Sb—about twe
ner souare mile—over the span of my three
vear study. | think that's a famr ngure [or th
lensity throughout the Alrican gameland
Uthoueh on the Serengetn Flan oy about
6,000 giraffes live in 5,000 square miles

Our study strengthened the evidence sup
POTHNE eXLENSIN i MNairoh Park to inciucde
nart of the vast Athi-KEapiti Plamns Iving to
thie south, (o which many of the game an
nals strav at will, Certainly the present park
= near the mit both of its animal and humian-
VISILOT CapaECihy

Each vear of study reinforced my admara
van {or the girnffe. Like other big mummals
of the African plains, Giraffa camelopardalis
i the end result of many millions of yvears

af  evolution, Marvelously adapted W IS

snvironment, the @raffe 15 mghly efhcient
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ulanced birth and death rates help to ensun
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Ul Rescuing
= the

Rothschild

ETTY STANDS on the terrace, eves
swoeping the bmad ereen lawn, the
ke, and, bevond, the virein fores
near Murobi On the horizon  the
snows of Mount Kilimanjaro hang in
the sky like a shining cloud. Then she calls:
‘Marlon! l':IJ.'n_'.- Where are vou?™

Her huzshand. Jock Leslie Melville, joins

er. They make a handsome, undeniabiy
human couple Few would suspect the
nave other identities: loving “mothers™ of
/ and 10-foot-high voungsters. Marlon,
4 months old, and Daisv, 11 months, belong
to an endangered East African subspecies
known as the Rothschild's giraffe, named
aliter eminent English zoolomst and finan
CHET ].'i!"f]l!‘l 'i|1'...|!|1'r H|_11_|:'|-.|_'|:'|j[.j -]..FII_' |'.:|.|"."I:":
hive been adopted by the Leslie Melvilles
in the hope they will eventually breed

Suddenly, at the forest’s edge, the girnfies
appear on the run, taking lopge strides in
SIOW-motion grice

Marlon climbs the terrace steps to Betty
andd stretches his neck for a kiss on the nose
His long tongue reaches for her thumb.
which he begins to suck happily

Dhaisy stops before Jock, clearly delighted
Lo seg

Adopted as infants, the giraffes imprinted
on the Leshie Melvilles, considering them
their mothers. “But now,” savs Jock, “Betty

glso thinks she's Marlon's mather!™



f () SAVE a Rothschild, or any other  rope, a band
f wild giraffe. the trick 1s 1o oungeters ahead
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the Leslie Melvilles' home, Daisy long-tecked “children”™ have so pleasecd
rode in the minibus with her legs folded  them that thev have resolved to heln
uncler het henva rescue all the voune Rathschild's

showered with affection, Dalsy and  giraffes. Staging an enormous “Giraffe
Marlon soon adjusted to life with thei Ball” at their home, the couple raised
human mothers dnd other members of whL L) Lownird - relocatime them

the familv—(hncksilver the horse Now they are promoting funds o

shirley Brown the Labrador retriever buy the neighboring forest, fence i, and
Walter the w nrihoe, and Tor I8 I.':- b establish an endangered- sPMCILs ST
Al Huarry, three wild @mraffes of the oy, where the Rothschilds and othes
Masal subspecies. which [requenthy are animals of Enst Africa can v
sleen on the liows n Salely

Un the other hand Betty and Jock's CAROLYN BENNETT PATTERSON
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“ EF DAY some 40 milllon vears
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torests covered the northern
continents and mammaals wen
pust beginning to Hourish, a volng prass
wpper landed on @ coniferous  treg
""il'r'l".' L Insect Tound ::.'-*.'il TUTEEE 1N
ol :.'Iill % =i ! .';.__||.r' Tis iP=ss __|§-|_ ‘|'|-|
trasshopper died, and the resin oen
veloped itz bothy a2 if a Hd had been
maced over a srave

ind what i wordrous tomb  this
e '-'i:"l POV fi |I| |‘|.|I'I e n '|_'||[ [ I!
o the ground and eventually became
bured. Finally unearthed on the shores
o the Baltic Sea somi UL} Yeiars g,
the rockltke bit of resin still guarded a
treasure for all to see—the same hadl
inch-long prehistorie grasshopper (left)

I'he fabulous embalmer 1s amber, the
comumion tlerm for {oss1] resin, Hundreds
ol  long-exhnct SPETIES of insects and
plants have been found perfectly pre
werver] within s ol nths. Gsemiike in
i':- Iil h -i: |||_|_- WY I OW, OTanmae, Brown,
anrl even blue, ond found across tha
world, amber has been used for decora
tion since the Stone Age. Yet perhaps
s greatest vadue nps surfaced ondy in
the past century, With the study of
amber inclusions, scwentsts can now
learn about the fora and fauna ol an
tRCienl !I|Ir|‘--| a4 rEalm DCE .li"_:"l-
known onlv in the imagination



T I35 NOT SURPRISING that early
man regarded amber s something
extraordinary. This lustrous Tossil

rissin 15 warm to the touch, not cool ke
a munerial. It 1= often transprrent and re.
semblis a gem, vt it burns ke wood,
frequently giving off a pmy scenl
Whien rubbed asainst woolen or silk
cloth. amber becomes charged with ¢lec-
tricitv. The classical Greeks called 1t
electron, a root from which we derive
the word Yelectncity ™

Captivated by its beauty and its

seemmingly  magical  propertwes,  the
ancients devel | wil romsintic theones of
Some thought It solidified
sunshine, others believed it was the
petrified tears-ol gods. Not antil An.v7,
when the Roman author Pliny made
public his Historia Nafwraits, was am-
ber scientifically described as a product
of the plant world

Stone Age graves in Furope indicate

that numerous tribes, obviously in awe
of amber's unusual properties, wore
pleces of it as amulets to ward off evil

s orurn,

spirite. At the Colosseum in Rome,
superstitious gladiators fought in cloth-
ing studded with amber. The talisman
wik even used to make spindles for spin-
ning. since i||i1‘i1:= Were tlll_rl_ll.!|1l L} [riiu'-l'.
hexes on throad

In the Roman Empore, amber was
=0 valued for alleged mediomal guad
ites. It was hung around the neck to
prevent tonsillitis, fever, and other ail-
ments. Ground up with honey and rose
aoil, it wes said to combat ear infections
and poor evesight. FEven as late as the
19th century, Edropean doctors pre-
seribed oimtment made from amber as
1 salve for wounds

Yet the most celebrated guality of
amber has been its beauty. Beads, pen
dants. and figurines carved from amber
hove turned up in graves dating from
#0000 B.C. in northern Furope—placing
amber among the early substances used
by man for amamentation. The ancient
tracle routes of Europe carried large
amounts of thi= unusual commaodity,
which wits estermed to be as precious as
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ISPLAY CASE of ancient insect
e, amber preserves specles
. that show Tittl ditfference from

thie creatures inhabiting forests tendas

Rielatid to the commaon housefls

il Hy retmins its pigment in a piece of

NEAriv colorkess amber |L'II‘|' ['he ai

bubbles probably LA ITOm s e
ratory tissues. With a win SKEW |

termie  (helow eyvedds that it wa
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ahily flvinge w e 1t Lendlise] on th
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crealed by the film and Iy

Viany of the entombed insects exhibit
poses of slrugghe, such as a praving
mantis (bottom right), whose body an
pears protesquely . jeckknifed.  Unliks
Lhe mantis, a spider (right) kept all 1=
legs. These amber pieces came from the

Dominican Republic, where about ane

out o a hundred contains me lgeior

bmbrer: Cooviclenn Wineow an the Prav




""'11 "OTRING AMOUNTAINSILIE,
b‘ miners (helow) search for ambet

2 in the damp northern highlandds
of the Dominican Bepublic. The bright
translucent fosstl resin hes embedded
in sandstone (far right), in chunks rang-
e from an mch actass to i size larger
than & man s st '1111'11I“l" Hecause ol
the brittle nature of amber,

work cautiously with shovel an

avedding dynamite or bulldogers
Imlike Baltic amber. which is founad

s

| pick,

in easily mined shoreline deposits and

sOMeTimes ¢ven wiashes up on e hes,
the  Dormimnscan located In
rugpad, naccessible

(*nly in the past 40 years have miners
worked these ficlds. When Christophes
L olurmbs

MEarly COAITILT

anded in what 3 now the
Daominican Republic on his iirst voyage
1o the ""-..-.-'-.'. 1'.1'.='I'|'! I Was |'|=. w0 -
senited] as a gift to a voung Canb chiet-

tuin a string of shiny amber bearls. Now
the Dommican deposits rate as the mosl
oroductive in the Western Hemnsphere

i DY ."'l|l|r'.|."|'||'-r'!' whii hhringztrom




sAX o as much as forty dollars a pound,
Foes rimarily o santo Domineo, where
practicedd ewelers fashion lumps into
ornaments. First the jeweler shaves off
the crust with an ems n

shapes the piece to accent inclusinns
(middle right). Last. he polishes it with
a choth wheal

imong the rarest fiinds 1= “hlue™ am
ber {bottom), shown ApPYoXTmaten
'.','h':-'|'. [I-_'I'I'.'.'I|l'- IIl_"F!'-. s s

uarescence credled by a

emical composition




MMUNE TO TIME in its amber
casket, n primitive wasplike ant
pper left) goes back some 100
million vears, making it the oldest ant
kiown to man Dinosaurs stll lumbered
across the earth when this half-inch
jong example of the species Sphe-
comyrma frevi became imprisoned in
The  hardened Wals

resin substance
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buried until 1966, when two rock col-
lectors uncovered the treasure in a sew
Jersey clay formation

Screntists ol the insect, now m Har
vird University's Department of Fogsil
Insects, as an iIIl]_‘Hb'?'.,-i_l'l'. limk in HLI.'
evidlution of ants, Thouieh the *LH'i'idTiL’E'I
exhihits certain wasplike character
istics. the structure of the thorax and




iblomen qualifies it as a pnmitive work
er ant This leads experts to believe that
by the Creétaccous Period ants harl
estabilished thar caste system of social
orgamzation,

Ants and flies appear most frequently
in amber. Insects larger than two inches
Judgged a relatively

ST

are  rareh

scarce hindd, a spader slightly larger than

a pinhead (lower left) was found in
south-central Arkansas, site of a widely
stuched deposit in the United States

Heavenly bodies also seem to appear
in-amber. Inside & Dominicin Republic
pece, two “saturns” and their arbiting
“moons inhabit a I-lq_'r_'i.' i.!I.LI.'I‘|1'1:-|I|'H".'1'
(helow)}—actually air bubbles and in-
ternil fractures
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ALEIDOSCOPE OF CHANGING LIGHT reveat
I\ 1T i|' i |':""| .|| i i '|:'i [ Yominica T ET
_ % iabovel, the amber fluoresces green. The leaves
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amoutiamed by mternal Iractures and smaller debris Backlichtine throws the

Irigments mto sharp relel as the amber burns vellow as the sun above) The

eaves tell from a tropical hardwood tree, perhaps the one that dripped the resi



BOTANICAL GARDEN at hirst

_!..'rl"" |i||' I |'|_-||||| I‘“ W

Proves o e claborate air bhub
"l|=_'.ll LY LNV CTRCK 'E-."n -.'|"|II'IJ
L] 1.r|'.1-!~. i :i-:_l'.ll.lf i i Ol TSI
resh, sticks
FEEITOW CTCVICC

ractiore plane, thus formmnge the arra)

I.'I_'.“:I-:I"Ill--lil: :-'Ilrll.lll rlll

af mosshike

periimps 1o DX

i REA U DSLANCE

LIr fsD | Fefn along the

|‘I-g_|||_|'|-:---

entrapped plant remains

colored several of the lacs

studving
-tentsts list ferns, leaves, bark, grass
and flowers like Llossom from U
Republic (upper right),

L | | LJu= i i LR il to the _r-llL;q".".'I'r.'l 1

[ b

:'-|||'|'| 15 '|'.r'_- CIATILY Il _'|_||l|l._-.r1'.|l|'r SLIHCE

[hie state of s 1 LSS '.|'|.I1 -I|'|-|I'-'

masnancation e Seins of o lead Tk

il e read hke




FOETESS ] leawe 1 ~lerir ofTi .- rod af an ? : Is.
carm more aboul ancient cubtropica CEQING frant,
[Oresls I'. TRl OO ||' WinTa! | :: TAET .':'. o wimey e e il ilriil
amoer Beld i German was scultered ik emi-d m Jrs
urnng World War IT, and most of the  The little tnsect
||I: | MIIMINICADN MeCes tsCnpe =01 i ) R Fiafi 1
(1 e | O their  wa il nifitah | TR WorTag X 14
EWEIry 1 £ {1 Hh L T

Hut i1 was Fthius As ¢ K 10

lartial wrole in his & drerams FEXT BY THOMAS J. O'NEILI




JUST PUBLISHED:

A handy guide to

the adventure and
knowledoe Inside
your Geographics

(kL) "n.";[!”ll"-n YN collection ol
NATIONAL GEOGRAPHICS lie exciting
adventures  vou'll emov  relivine—
intrigumny repoarts of exploration and dis-
covery to benelit students of all npes—anid
colorful descriptions of nearby and far
awny places vour [amiy may wish to visit

The key to thas rich treasure s the new

§ =T

Nationa! Geopraphic  Index, I947-10710

Order vour copy now, amnd converl your
hiick Issues into an instant encvelopaedia ol
permanent value
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members who traditionally preserve thetr
FEOGRAPHICS, this volume supersedes a
nrevious index pubhshed m 1970, The
new editton covers all 360 1ssues of the
GEODGRAFHIC published between January
1947 and December |976—{eaturing more
than 33,000 superb color pictures and
2000 artickes ancd map suppleménts

As vou browse through the nearly 5,000
cuhiect categorics—Iirom Abaco to Lurich
from airports to goos—you'T wander paths
i knowledge vou've lorgolten, or never

KW EXIsted]

Then, turnimg o vour LEOGRAFHICE,
vou may scithe Mount Everest or probe the

carth's erust: view the awesoIme Interior of
a living cell or ponder the fate of Mexico's
incient Mava, unravel the sedrels ol ami-
mal behuvior or fourney from Muanhattan
to Mars

Attractive and éasy to use, the new
National Geographte  Index wil

ition o your hookshell. Use

e A

wielcome ads

the form at oeht to order voun RN

Y




f oEtacH hERE

' wihe  NATIONAL GEOGRAPHIC SOCIETY

1 Yos . . plaase =and me the new
2 NATIONAL GEOGRAPHIC INDEX, 1947-1976.

Bill me just £9.95 plus postage and handling.”
fones

Send me tha matching volume,

NATIONAL GEDGRAPHIC INDEX, 1888-1946.

B me just $8.95 plus postage and handling.®
pex 1

E Send me both volumes. Bill ma at the combination
price of $17.95 plus postage and handling.”

i
NAME N
ADDRESS
CITY - -
STATE, ZIF ST

“Caldormin and WMaryland residens plesss 800 apphcaie sstes 07 yas Tis

Order your copy today!

Comaints ardes Fprm remoyn ap from magas i, fnid
am sotkd e akaple or e alie postegs, erd mail

viamp here

Pigasn slace
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.
National Geographic Society

Post Office Box 1640
Washington, D. C. 20013
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This easy-10-use book converts
your shel of Geographics

into a valuable encyclopedia

« Llgar: Searching for a special subject?
Cancise alphabsetical listings guide you
to it and redated topics quickly and easily

« Convanient: Do you recall a key word
n the title of an article? It's cross-
referenced to the subject listing.

« Complete: Looking for a specilic article
ar map? More than 14,000 entries reler
you 10 more than 2,000 articies and
map supplements
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A proud history you've
helped write

Preceding the mdex section of this
volume 15 an engrossing "Picture H.‘_—.h-rj.
of National Geographic, 1947-1976."
Thirty vears ol photographs from
EOGRAPHIC highlight memorable

articles, recall notable advances in

geography and scence, and record your
sacietv's pccomplishments in educational
publishing. tefevision documentanes.
atd the launching of World, a new
magazine for children, Introducton
pages also contaln résumes of the
sacietyv's researches and expeditions—
nearty 1,400 of them, from the vear 1890,
ou'll be fascinated by thas colortully
tHustrated account of your Society's record
ol service to the world. To obtnin vour
copy of Nattonal Geographic Index, 1947
Ie7a, hll out and mail the attached form
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(i haefT; Raobsns G Mary W Mokismey, Ceerald L Weiry, Revarnda:
Jubn M. Tavery (€ heel)

%ﬂm Jumes L. Till, lﬂlﬂ.ﬁku- of the Americam, New
York il Mﬂ.l.l.'ﬂ':l---ﬂﬂﬂ'l. York.
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solor energy: a practoal reality, om
SAPETISIVE | il—-‘rrr Whichy

To soma, soloar anon oIy |‘“l.'_'- eI
Clean, Nonpoliuting, nexhau
tible, Available almost everywhere.
Encragh sunlight falls on New York
Siale in one day o power the
.o, for a week "J‘l—':'.l.":’ over
20 homes, notionwide, heat with
it or soon will, Instal | ations Qe
plomned for schools, b wpitals an d

cffice bulidings. Solor use is new,

) el "'I us that solar
ENergyY 1s not -.h 2, aunghine moy
be free but the systems needad to
onvert it 1o usehul wo TE Ore CuI-
barsome and expensive. The oolleo
i :'""r— n for on overage home
oould cover the entire roof and cosl
) times more thom a conventional
nmace. And a furmoce is still
neaded ior cloudy weather.

Forget solar power? Definilaly

not, To B

i _4. ¥y & -L-'-,-"' energy

sourees, ol ang norhural gors, sis nply
wan 't last lorever. New supplies are
horder o un_{ Dormestic ressrves
are dwindling. The Nationaol
].ul'_-.' mction Cenlet BCIYE We
-'::'-" 1t ]._. YalITS SuUlbpaly '-' af Citf
o pertural gas ot 1975 production
rates. Were importingg all at an
InDfececderled rote
We must momage our energy te-
sources 10 egse pressure on petro-
leam Fte =*'_|'" { '.r.".'. ke g realis-
i ':lf'l.....:""’l ) THC [ Rosnc enert '|_-I__'_'.
1o do it That policy shouid |' Ilh-]'
righits and responsibiliies of con-
SUITETS, r"" WIUCRTS an 'J Qoverm-
ment, It should encourage these
dies o '1-:'.ru;r'1[:- and use all
energy resources wisely for long-
IS econornie and envirorrmenics
wall-being of the notian.
Coter --JJ'_.IT makesd mochiner
munes :'_'.:L. [_"'l--[_r_:'r-' BNETY
I-'—"'J-'--'f'f -.|'|.' ..-.T.'== T.._i. resacrne i
omas, We supmort efficient, respon-
sible development of all our energy
IaE0LNCESs,

There are
simple solutions.

Only intelligent
choices.

[ carerpiLLAR
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~ Andersen Perma-Shield

What more could you want
in a window?

- Fuel-saving design.

It eomes from a vinyl-clad wood core, optional
double-pane insulating glass and a snug-fitting design
that's two times more weathertight than

recognized air-infiltration standards.

Warmth, charm and character.

The nitural benuty of interior wood trim that ean
he stalned or painted to complement any decor.

{I Easy open, easy close.

Perma-Shigld Cisement Windows crank
: open smoothly to scoop in passing breeges.
And just ns easily, they cloae up tightly.

Insulating glass.

Double-pane insalating gliss
provides & mitjor part of the fuel-
saving benefita of single-pane glass
with storm windows. And only
hall the gless cleaning chores.

Inside comfort.

Andersen close-fitting tolerances
and rigid vinyl weatherstripping
hielp seal out dralts and dust, help
save on heating and eooling billa,

_______
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Outstanding ¢ 60K-OF-THE-MONTH CLUE:

O%ri .. THE SUGGESTED TRIAL: Yo nemeply npre= i iy foit Clb dmces within @ puor ot sishetaniinl savngs an mont Books U clinese,

THE NEW

COLUMBIA
ENCYCLOPEDIA

reviged after o Lipse of twelve vears

for S

C e 0 earher editiona as the besi
single-volume reference wink, this
Bdesi lmstrated ediion has over
TIHHY mewe wrticles, mumerous weeful
fentures and limy on smibsecs from
worid affaies 10 spodis

THE STORY OF
CIVILIZATION

E WILL s ARIEL DURANT
even malched volumes

£,52250

This madrryolume history of all mankisd —ancient
ird modern {ecidentsl and Oriesitsl — traces the
developiment of man's econotuc and poditical o
rerotions, science and et It & one of the greai
tterary achicvemnents of thes century and deserves a

—— piace 1n every Llilwary.

THE COMPACT
EDITION OF THE

CARL SANDBURG's

Pulitzer Prize-Winning OXFORD ENGLISH
ABRAHAM LINCOLN DICTIONARY
The entire six-volume set The cosplete comtents o the $335 (il ven-

valume sel in an easlly meadable two-volume st

onty * 1739

FADLEHERS ST rencE

Containg the o beie countents of the 1%
violume Cleford th Dheriomary, pen
erally consdered the final parbiter of the
meahing, ofgin, history and  usage of
words m the Englsh lanpusge. Basch &
Laomib mapnilyine gliss inchiaded

for $1850

only
PLITLESEERS LEST PRECE 512[1

More than a portrait of 8 great American, this monu
meital f-volume b by i% it tupestry of America in
crifs and resoloiion. Winner of a Pulizer Prae for
Fsiory, i restunms o work of rimeless boauty ond
Fumarnity —to read, 1o cherish, and Lo pass on (o the
e id pereTadion.

As a trial member of the
BOOK-OF-THE-MONTH CLUB

you can obtain any

one of the complete
works described on
these pages-—

at an extraordinary

FACTS ABOUT MEMBERSHIP

* You will recelve the Baok-of rhe-Moutk Clet XNpwi® 5 llieriry
magsrine published by the Club fifirer 1imes 2 year. The Newo
destiilem Ihe coming Selection and wore of Alermates, and
Wil be Wl (0 duo approximately every Ihiee and 3 half weeks

* It yow winh 10 purchass vhe Sebaction, do nolung end it will be
dizpped {0 ypu amomaricaliy

® If you do mist wont thy Selective — o you wioulil ke vee ol
ihe Ablirrtsies or o Book of all — sbmply indéssie your decision
om ihe reply loren aleays enclosed with e News aid mand i
M WE receive By L deibe specafied

* If, ecmsme of e mall debivery of the News, yoo shioild se-
ceive 8 Neieetinn without having hed o lesst ten dave 40 decide
whesher yoi want il that Sefection may be viersed 2t Club
SN e

® 1 poui eoniimise after your orial memberditp, vow will eam at
beant one Wook-Tavidend® Credi for every Selection or Alter-
nate pou By, Thee Credits enable vou t scguine for yeur

A00K-OF-THE-MONTH CLUR, INC.
Catig MIll, Pennsylvania 17017 T-K111.8

I Please enroll me g 0 member of the Book-of-the- Mol Chsb ind semd
14 me the work | have checked in the box below, for which you will bill

: me. | sgres fo buy four Selections of Altermnutes disrimg the first year 1
n

|

A & member, paving in mosl cases specild members' prices. My
meberahiap ia Gancelivhle any tone adter [ buy these four books A
ahppii Churge s alded to el shipmenis

L] THE cOMPACT EDITION OF THE DED $17.84
] [] chms SANOBURE'S ABRAMAM LINCOLN $15.50
1 [ ] THE NEw COLUMBIA ENCYOLOPEDIA §15

J (] e sTORY OF CiviLIZaTION $22.50

" 95 Lbrury a4 wide waridy of hooks, called Book-Dividends, = I ki
EEVIH tﬂ 2 l astpmlaheig avings — &f lraw B% of puldishers Ent pricer. | Hodx e e
Lipdes il unigue sysiem, mare thah 100 Baok-Dhvidends wifl 1
be gvallibde w choose from every yest 1 Addresn Apt.
- |
The Sugzesied Trial You sengly agree bi buy bowr Club chasees . #:tlﬁf:h:hi"mﬂf L’Hﬂﬂ'n:b"‘l‘:rfmﬁh:‘“'&‘::’t s - iy

wihin a year al substantial savings on mas! books you choose gualily

Efale Zip.



Valuable
i CﬁMplete Works

IF vau tenk you 8Nl Imeasurs Suloess |In Syaiem which allows yaul 10 change nbbons and
werma of typewnters, pay attenfion corres] mestgkes i saconds

Chet Ihiee quarters of the famdies making at Mhere are a o of portahles on the market but
legat 320,000 a year own a Typew e nly 8 Smith-Lorona 18 a Srmith-Lorong

And for {he last twenly years [(he glacin =0 Da caretul
portable they ve consslently Dought mire Tha i may be sumirma cun iauce
By Qe 45 Srmiih-Corona® o re, bt it

iy’ shauld be _
Vell it cowdd be because no Olher poratie  caveal empior Iy
Wvperariter hBs our paemied Cartridge HIDDoN

HARRR #ﬁ.’:"”

NTIL NowW, high retail prices have put
U the magnificent works shown here
beyond the reach of many families.
Now, however, as a trial member of the
Book-of-the-Month Club, vou can ac-
quire any one of these valuable works at
an extraordinary saving—as much as
$221.95, Thisis not a one-time bounty for
booklovers but a demonstration of the
continuing advantages of shopping m
America’s Bookstore! the Book-of-the-

Month Club. For as a Club member, not
only will you be able to keep abreast of E 1
the important new books, vou will, if yvou

continue vour membership, enjoy similar
savings on other valuable sets and reler-
enCe Works.

<] e Comipleds Warks Ofer Tnnlde

SMITH-C ﬂ'H ONA

- ], | L) N L i




FIECTHY B LRAAN (SDOWVE || TS £ CeEF

Helping an
embattled predator

ISTFUL OF FURY greets Dr. Timothy W. Clark

of Idano State University during fieldwork in
Grand Teton National Park, where he studies the
penawvior and popllation dynamics of the pine
marten. A eousin of the highly coveted European
sable, with & kean appstite for amall rodents, the
maren is now a rarg and endangerad spacies
ihrgugnout wide areas of its former range.: A lang
nistory of trapping and human encroachmant on
ing wildemess has led 1o 1ts daclina

osupported by a Mational Geographic Society
grant in this and other stucies, Dr. Clark has de
voled much ol his caresr 1o a batiar understand-
ing of our vanishing wildiile. You can suppor
such valuabDle resaarch by nominaling wyour
friznds for membership on the form below

NATIONAL GEOGRAPHIC SOCIETY MEMBERSHIP

$E EDL'ALEHDEH YEAR V078 MEMBERSHIP DUES INCLUDE Mail 1o, The Sacretary CHECK
4 SUBSCAIPTION TO THE NATIONAL GEOQUGRAPHIC o P {[apt '_,:-:.;_|- Lakes - Saoialy CINE

5 1 ': I n |-'. [ _-'.-1'-1 ¥

AMNUAL THIES im e Usitnd Simtes st reoughod e workd g S0L.50 LS Washimgion. O.C 20073

anos Oor agieEsaiars 10 Comedinigia 5 aititicnal pieliEiss afid handiag o

mallilng TRgalire culsids e LSA and i oulfying amman, Disaaa sl . )

et Carvich, $9 1,00 Caartuction or S1048 Lt 8- Sor tha Hritlan oo, Australis, asa | WIBH TO JOIMN Ine MATiCONA 115 P P |_'-
lq_llﬂ.'::'nu_u_n I.'._ Hi. l:lu--l'-r-u--_-.-l-f: E13 25 by LUl 5. batt diu ar irdee w IFTY arl preines my doeee § —
FEICEH MOOEY Ot Eighthy erceh] of eS| dengnadéod Iod magssing . .

BuBecripdin® Admus! membarebyg wlarte Wit e Jaruaary ik

EIGIHTEENS MOAITH WMEWHERCSHIF Afearprts shio omfes dpospry of Heur o’
MATEOWAL (GECIRLRSIC Ky et wilk the Jusy 1577 insmad of tha Jarugry 1578 MEIFT MEMBERSHIP) | nominss antd encloss |
gl My L0000 MO GECCHT™S TMETDRrE AN FEDE el e mMalErom TS 1 5 o il i 1E SR ' i s i
g toEm .I..I. |, 1077, shriih DEderiber. 1BTL Uoole ésmmramsn such . ! 1 BLoH) PR ml e
MO W B rerEw s mhruisly o CElEnciar ] ar TR I':_- [ ]
thighll mambeissp Check Fene | and it e LS ena e Sdldy  atean Casinrl it car i

i 4 | =Rl F R == |

R12TE LIS Amgs of adgisdvaied b Catinde $7E 83 Chanadinn or §514
e ien Bibinh lales Aumiraina, ard New Zoainnd. BT830 Ior il othl Couies
§18.55 by U 3 banh Al o imberabanal moesay S

LIEE MEMELEEHIF 6 availdlse o gersorm 15 v=are o s or oo The tao

I NOMIMATE Y Somisty membaratilo e p I:

17 - - IRl S Sy @areawl e BEEE 1S fianes oF adl A R i g . —— —
. - R’ el e’ ] i e 1 " i 1 LE ] 1 [ H | I IIIII I 1 1 = i [ T FPal:aE | i LS B BT T
Canpda. E210 Cammetian funo (3000 [ & sooadiabis) 1oe st oifes coninfiies } Dl i " RN

B2 LN hank digh i # ifesmialichdl sanrsis cidied HominERona
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Number Four in the Invalved American Seres from Atlantic Richfield Company.

live in my car. | drive it everywhere. But this week I'm
leaving it home.

There's nothing wrong with my car. But rush hour

traffic keeps getting worse and the cost of driving

keeps going up. Solast week | made a decision. Leave

my car in the garage for a week and give public trans-
portation a chance. After all, I'm the public.

Its been an experience. Instead of watching the brake
lights.of the car in front of me, | get to look at some
scenery for a change. Or read a newspaper. Or just relax
and not think about anything. And besides, | save gas and
tolls and parking.

Is public transportation perfect? No. But it could be a lot
better if people like you and me would get out there and
support it. And while we're at it, we could cut down pollution
and save a lot of wasted energy.

Why not leave your car home for a week. Give public
transportation a chance. If you're not happy with the way
it works where you are, sound off to your representatives
in Congress and local government. If it does work for you,
use it whenever you can.

Atlantic Richfiald Company balipves one of our national goals must be toachevea public frans-
portation systems equal fo the needs ol every city. Every lown. Give puliic lransporiation a
chance. Then when you have the opporfunily of expressing your ofymion on this issua, we
hope you will. Be an involved American. Consider the facts. Take a stand, Gel involved,

For 2 hookiel with more information on this issue, please write: Atlantic Richieid Comany,
Public Transportation, PO, Box 30169, Los Angeles, CA 930030
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Welcome to some of the best

At Holiday Inn; we take care a Holiday Inn near where you want
of more travelers than anybody to be. That's because Holiday Inn

LIS

else in the world. Because we give  offers yvou the widest choice ol
you the most important things a locations m most every city.
traveler needs. The Best Standards: You'll find

['he Best Locations: You'll find — "The best surprise 1s no surprise



downtown hotels in the world.

standards at every Holiday Inn some ol the reasons why Holiday
ocalion. A superior ] Inn i1s the first choice of more trav-
system of standards that : clers than anvbody else. And why
gIVES YOU a greal vaca- we hope you'll let us welcome you.
tion, a hassle-lree | Holiday Inn welcomes you
business trip. These are il to the best hotels in the world.




This message comes
to you from

5,000,000 miles away.

nproved steel cord with ! 8198 Our journeys over, yours has just

f developmental testing begumn. VWe ve l |
- By by e i ik I.I-'.':i'.i.'.'fl

= e
What led us to a cord so
i a .'_‘-'I L - i - [ i : :-_|
L0 .1|.'_L'.= S

I i ¥ . Ask a h'iendl about
esacEing ok Firestone

...and ask your dealer about

the new Firestone
Steel Belted Radial 7217
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What was Thomas Edisons
biggest blunder?

Here's what we tHhink Edison himself would have said:
“Some people give me credit for being the man who put electricity to work

m America. Not completely frue.

A lot of people had a hand in it. Thomson. Tesla. Steinmetz.

Charley Steinmetz.

Wueer-lookmg duck. Not even five feet tall. With an enormous head.

Inside that head, there was an enormous brain.

Shortly after he arrived in this country, Steinmetz came to work for
General Electric. |

Those were exciting times at GE. It was the beginning of the whole age of
electricity. Some of the top scientists and engineers in the country were there.
Ideas were bouncing around like marbles.

Steinmetz started working with alternating current. The kind of electriciby
we all use today,

[ thought it was a fool idea.

I favored direct current. Of course, it couldn’t be transmitied more than
fwo miles. But | didn't see that as any real problem.

That was the biggest blunder of my life.

I[f people had listened to me then, we'd have power plants all over the
country. Every twoo miles.

Well, Charley kept on working at it. Kept on calculating.

The big test came at Niagara Falls in 1894. GE built a transformer and
strung a line to Buffalo. 26 miles away, |

L ne switch was thrown at Niagara and the lights came on in Buffalo,

Stemmetz once told me he was almost refused adnission gt Ellis lsland as
art unfil impigrant. It's funny. One of e men most responsible for the
electrification of America was almost turned away af its gate”

Edison may net have beenwrong after all. New solid-state
g equipment and technology developed by General Electric
make it possible to send dirvect current efficiently over
great distances. It will soon be transmitted 450 miles
from North Dakota to Duluth, Mom., cver a line berng
bk, In some cases, direct current may become the mosi
econommical way to transmit electricity,

Progress for People
GENERAL &3 ELECTRIC



“There are so many ways of entertaining
the children. They're SO well behaved

here, and we're so relaxed.

1"1 | |I||l|".1| . 'rI |I l_iif |:-.:.|:'Il': |E||-.-."l|' ‘." |||-' LIl

“Tennis, golf, beautiful seascapes,
:‘-i,'f.hrﬁc*t']'n;r_{. Whatever
| N ..,
Yassion is, you .

your passion is, you -
don't have to go farin
any direction to Hind it.

"We had a panoramic
view of the
entire island. The
beauty is incredible.’

"“It's the people on this island. They're
part of it. Very fine, very pleasant.’

Bermuda

Unspoiled. Unhurried. Uncommon.
See ypur irhwel pent or wike [ smuts, Bt Si§ B30 Fifth Aeteue V2



GREAT-AMERICAN
“SAILING SHIPS

A plate collection in china crafted by the Rosenthal Group




: &1 tune, twelve great AMmerican s ji
PIATE COLLECTION e DU I N P e

v Mint is proud

-:_,-I (o B T e _"'..l,-'ll_l._ Stvne Lollecrs

e e T e e A Major First Edition
| T ' i i '_'_ e '“' in Fine China by the Rosenthal Group

v, excitement, and mmcomparable majesty — the =rao Aa betits th impartance ol this sllection, the |

[ the Great Amenican Sailing Ships by Mint has commssioned Rosenthal to prodoce +

o
e




The USS Constuution

and Every At — totheir« KACTINE and umni OIMBPpTOMmMIsang

':. il & b el ElieeE

-I- |.| 1al 8
Simce 1879, Rosenthal has it oscluced the world' s hnest

china — establishing china as a digtinctive and beautiful

et e
['he Grear Amernican Sading Ships Collection proceeds

n the proud Eosenthal tradition. Time-honored crafts-

manship 1% combntied with the work of 3 mpior artst

to credte a unigue collection of enduring beauty. The

.I.-|I.||‘.|I.I LYo L '.'II!":'i.lr.!-.'l.I are .Ill‘.ll" :'II.II I:lll.-'lr ] I..i'l .I.I-l'...l- -||'|--||.|I Iril
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Uriginal Works of Art

| rt Devereaux, a distmnpuished Amencan artist

e

sminussioned to pant the CEEITia] Wat ey

series. A lover of

mofths creating art which 15 |

R,
Ll-o

far this

'.I.I'I.-_ I |'|| 'S I."

ks 9
It 2uthentiec andg

ingly ortganal. His brilliant brushstrokes capture every

o . L »
suifitie detdl of each smip, The illustrations reprodiaced

i -,.- & -y i N - 1 e Iy i = i ' -
hete can only hint at what has been achieved. Wher
transiormed onto hne china, these Devercaux onpinals

e breatntakmg!

A Limued Edition at a Guaranteed Price

T 3 5 it A1 | sl
I s = I||' !-I: 1l Sl BESh. LSS ;lllrli' i Frvel i & |'-|r-‘|_'|.|I I'_". .‘_I-l'

Rozentha L.-"--l.l,'.- fia

lone, the plats

Far th

W TR
will have &%
tance. Moreover, the Great Amerrcan

lection 15 be NE IsSUed it stictix Tiriesl edifeoa [F

watltahle anlv dire v trom the Danbury Mimt. None of

the plates will be avaiiable individaally. and none wall b

sold 10 alleries, or stores

111 wll ™ & pr
LS UTTIR. §

-\_:Il._-l.l-.. =5 I'“-:l'-_ ol LB i (e | ||-|_.I. I|"!'_ rirrEel r-:| .tl:'.l_._..

i 5
877 and the edition 18 imited to one set per subscribes

T'he arigmal issoe price of $35.00 per plate is puaran

teed to sach subscriber for the entire collection. Eacl

subscriber will recetve a numbered certihicate of regs-

tration authenticating the status of the mdividual col-
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Uruaranteed Satisfaction

Each plate will be individually handecrafted for each
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Prompt Action Needed
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than October 31 1973
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¢ Twelve exqguisite china plates —
with onginal works of art -

handcrafted by the Rosenthal
Group exclusively for the

Danbury Mint

* [ssued in a single strictly limited
edition, by advance reservation
only.

* Orders for this plate collection
must be postmarked by
October 31, 1977.
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The thinking person’s

guide to

slide projection.

It's exciting when vou really get to
enjoy the dramatic beauty of vour own
color shides. There's nothing like seeing
them projected. Which 1= why vou
should consider one of the many Kodak
Carousel projectors.

They treat vour slides gently:

Everv Kodak Carousel projector uses
gentle, dependable gravity to drop each
slide into place. All now come with the
Kodak Carousel Transvue slide tray
with tllummated shide numbers <o vou
can always locate a slide.
even m the dark. Kodak
Transvue shide travs make 1&-

§+
SHOe sUOra@e easy, i,

Curved-held lens
makes shdes sharper.

Chances are vour slides come to vou in
cardboard or plastic mounts. With these
mounts, the film image curves slightly
at the center, Which is why we have
developed a series of curved-field pro

jection lenses called kodak projection
Ektanar C lenses, ['hev compensate for
the nim curvature,

[hfferent controls for different
requirements.

Kodak Carousel projectors are avail-
able mn a variety of models. Mam
models offer remote control ‘-_'i
shide change—both forward {§Y'=
and reverse. Some models g
g1Ive vou automatic focusing:
and some models even offer
automate shide changinge at

selected o (& u||.«_

\

Know what vour future
aptions can be,

Everything from special-purpose
lenses, stack loaders and slide clips, to
special presenta-
tion aids” for shde-
te-tape synchroni
zation are avallable
o Use on maosl
hodak Carouse|
projectors. see
them at your photo
dealer’s. The 6({H
shown is less than

i
a1,

Kodak

Carousel
projectors
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Turn foliage into fertili

-r; ._.- e L =T

er

with a Bolens Mulching Mower.

Most lawn mawers can't cut
it with leaves. Bul the Bolens
Mulching Mower can. I mows,
then mulches, a dry leaf cover

into tiny, nutrient-rich parti- §
cles, Then feeds them down B

into the lawn, giving it an im-

portant late season feeding. |

mMaturally

Saves you all the work of
raking, bagging and hauling. &
Saves on the cost of leaft bags §

and commercial fertilizer as
well, And it will save you work

and time each Spring, too,

The Bolens Mulching
Mower comes in 187, 20" and
22" cutting widths. Manual or
elactric start. Self-propelled or
hand-propelled.

See the three season
Bolens Mulching Mower at

| yvour Bolens dealer. For his

.._.l-i
L
.-I

LT gell-propetlag

Consumer
Products

name, check the Yellow Pages
or call toll-free anytime 800-
447-4700 (in |llinois B00-322-

d 4400). FMC Corporation, Port

Washington, Wisconsin 53074




‘VY FREE the most exciting
Ours Gift Food Catalog
Vol have evVEr seen., . ovel
i beavtifully iflastrated
fiell color pages ... 500 differ-
ent 'uniqur ;gi.ﬂ ifeas. unbe-
lievably law priced.

Lottt of Perfevt Taste! Dl scdon
sHersen, meats. pastries. can
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Change of Address?

|
I Please print your naw address below

A heE

ALHAE BS

COOE

=1
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STATE 3

x"—"il'td aitach the address label from yaur
National Geographic Magazine wrappor be-
low, so your records can be updated. Six
weaKE advance nolice should be giver

| Fagte Label Hare

Ciip this entire lorm and mail 1o
MATIONAL GEOGRAPHIC SOCIETY
WASHINGTOMN, D.C. 200386
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Delta is anairlinerunby professionals. | ... - i °

Like John Riley. He’s been with Delta for g | e
almost 9 years, And he’s just about done it © N, .
all. He's worked on the ramp,at o e

the ticket counter, the boarding gate. Now F,'
ht’sahssmmrﬁemeﬁgmn B

-l

John is all over the Delta terminal. Answering a question — ;ﬂ_
here, checking a ticket there, lending a hand everywhere.
And keeping an eye out fora pas.sengﬂr who hastomakea
tight connection. John knows every second counts when he's
got just minutes to get that passenger on her flight.

When it comes to people, John Riley~like all 28,000 Delta
professionals~couldn’t care more.

Delta is ready when you are. &

&
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