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N THE PAST 15 YEARS, NATIONAL
I GEOGRAPHIC has presented the stories
of 4 most unusual cast in the drama of
modern anthropology: four brilliant, attrac-
tive women surrounded by fascinating
primates.

It seems only vestérday that voung Jane
Goodall first walked out into the high forests
of the Gombe Stream Game Reserve, on the
shores of Africa’s Lake Tanganvika, and
entranced us with observations of wild
chimpanzees we came to know well: Goliath
and William and Mike, Mrs. Muages and
Figanand Fifi, voung Flint and old Flo. Her
description of the climactic moment when
David Greybeard took her hand isone of the
maost moving we have ever published.

Her observations were stunning—chimps
killing for meat and using stick tools to ex-
tract ants, (We will hear more stunning
news from Jane in the coming vear. )

In 1970 Dhan Fossey took us with her into
the Virunga Mountains of central Africa,
last refuge of the mountain gorilla, where
the great apes she called Rafiki and Uncle
Bert and Icarus disproved the canard of the
ferocious killer gorilla. She found them gen-
tle, vegetarian, peaceful, and in mortal dan-
ger from poacher and herdsman.

From the Tanjung Puting Reserve in
Indonesian Borneo, a third protégée of the
late Dr, L.. S. B, Leakey, Biruté Galdikns-
Brindamour, wrote in 1975 ahout her life
with the “people of the forest.” the secretive
orangutans.

Qur knowledge of the way of life, social
structure, capabilities, and shadowed fu-
tures of all these primates has been immea-
surably increased by the work of these
COUrageals Wormen

Now. in this issue, Francine *Penny” Pat-
terson recounts her astounding relationship
with Koko, a 7-vear-old female gorilla who
has mastered, by Penny's estimate, some
375 gestures of sign language. On a little-
explored frontier of research already fraught
with controversy, Miss Patterson's account
of her life with Koko is certain to become a
conversation piece among scientists and lay-
men ilike.

Readers of the GEOGRAPHIC will not soon
forget Jane and DHan, Biruté and Penny, of
the keen mind, gentle touch, and endless pa-
tience, who have taught us so much.

NATIONAL
GEOGRAPHIC

Pl mahrpiiy obowskresl WAgAlind s0L. (54, BE. &
FerrwslEt ) TRre B RaFIORAL TSN SRR
drkEn=Ra i, | Ff seteearmninek, ETwipET BECRED

October 1978

Conversations With a Gonilla 438

Lising sign language and a specch syvathesizer,
a brginy oy nomed Koko chaty with
SCientists, leases, arpues, even ey o avold
being punished, Primate researcher Francine
Fatterson describes the breakrhrough,
photographed by Rowald H. Cohn,

Dream On, Vancouver 467

Canada’s thriving port on the Pacific driws
nourishment from the northwest wilds and a
rich cultural diversity, Bv Mike Edwards, with
phofography by Charles € Rear,

Land of Long Sunsets 493

MNebroxka's Sand Hills hold o bomanza of waier
and a bounry of grass, supporting o haredy
brevd of ranchers whoxe Hves limk the O1d Weat
with the elecironic age. John Madson amd
plustographer Jodi Cobb report,

Diyibouti, Tiny New Nation

on Africa’s Hormm 518

Canght between war-torn Ethiapin and
Somualia, a former French colony ar the mouth
af the Red Sea rries ro stay nenteal while
wrestling with economic birth pangs. A pivture
itory by Marion Kaplan

Travels With a Donkey—

100 Years Later 533

Carolvn Bennetr Patterson and o four-legped
friend named Maodestine retrace Robert Loiis
SMevenson's walk acrosy the Ceévennes reion of
Frande. Phtagraphs by Conton Coulson

Sunken Treasure

of St, Helena 362

Aller cemtyries on the bonom, a Durelh East
Indiaman vields wp a preciows carps, Marine
archealogist Robert Seénuil tells of the
discovery, photographed by Bates: Littlehales.

COVER: Photograph by Koko. A self-portrii
i a slightly wavy Plexiglas mirror introduce s
the female gorilla who ““ralks”™ with scientists.

337



Gonversations
With a
Gorilla

By FRANCINE PATTERSON
Photographs by
RONALD H. COHN, Ph.D.

Voanity, vanity After making up
with chalk, Koko, a -vear-old lowland
gorlla, admires herself in a mirror
(facing page). At the same time, she
touches her lip with an index finger; &
gesture she often uses to mean “woman.”
During the past decade rezearchers
have successfully taught several
chimpanzees to converse with signs. Ina
project partly funded by the National
Greographic Society, Koko is the first
eorilia to achieve proficioncy
After six vears of study, author Francine
“Penny"” Patlerson, a Stanford University
doctoral candidate, evaluates Koko's
working vocabulary at about 375 signs,
including nirplane, belly button,
lollipop, friend, and stethoscope
hoko responds to and asks questions,
tells Penny when she feels "happy” or
“eard.” refers to past and future events,
and hos begun to give definitions for
ohijecte, She alzo shows an impish sense
of humor, insults human compamons
—usually with good reason—iand lies on
occasion to avaid blame

ORKO 15 a 7-vear-old “talking” gorilia.
She is the focus of my career as a de-
velopmental psvchologist, and also has
become a dear friend.

Throurh mastery of sign language—ihe
familiar hand speech of the deaf—Koko has
madea us, her humancompanions, aware not
only that her breed is bright, but also that it
shares sensitivities commonly held to be the
prerogative of people.

Take Koko's touching empathy toward
fellow animals, Seeing a horse with a bit in
its mouth, she signed, “Horse sad.” When
asked why the horse was sad, she signed,
“Teeth.” Shown a photo of the famous al-
bino gorilla Snowllake struggling against
having a bath, Koko, who also hates baths,
signed, “*Me cry there,” while pointing at the
picture, ®

But Koko responds to more complicated
motivations too. She loves an argument—
and 1s not averse to trading insults.

Al six o'clock on a spring evening last
viear, I went to the trailer where Koko lives
to put her to bed. I was greeted by Cathy
Ransom, one of mv assistants, who told me
that she and Koko had been arguing.

Lest 1 be alarmed at the thought of an al-
tercation between this shght voung woman,
who is deaf, and a robust 6-vear-old female
gorilla, Cathy laughingly pointed to the
notebook in which Koko'sutterances in sign
language are logeged. The dispute began
when Koko was shown a poster of herself
that had been used durning a fund-raising
berefit. Manipulating hands and fingers,
Cathy had asked Koko, “What's this?”

“Gorilla," signed Koko.

“Who gorilla?" asked Cathy.

“Bird,” responded a bratty Koko, and
things went downhill from there.

“You bird 2" asked Cathy.

“You," countered Koko.

“INot me, you are bird,” rejoined Cathy,
mindiul that “bird™ can be an insult in Ko-
ko's lexicon.

“Me gorilla, " asserted Koko.

“Who bird?" asked Cathy.

“You nut,” replied Koko, resorting to an-
other of her insults. (For hoko, "bird”™ and

“"Alded by National Geographic Soclety research
grants, studies of the first captive white gorills, Snow-
flake, were described by Tulane University prnimate
specialist Dr. Arthur |, Riopelle inthe March 1967 and
Ohctober 1970 1ssies of NATIONAL GEDORAPHIC
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terms by changing the position in which the
siEn 1s made. )

World's smartest gorilln? Koko hardl Why me nut?" asked Lathy

; *MNut. nut,” siemed Koko,

logked the part when mouthing a bhiock al s
| 3 mioT |i|'l': 4 4P e I:II_'tII"-'I- ||.-| after Tll'r' i 15_._- U OUut, not me i Al |"|.__ I:IE.

I|.'I|

wean working with her at the San Fran Finally hoko gave LIII Flaintiy -'|' <IN
cisco Loo, Her 1Q) on the Stantord-Binet signed, “Damn me good, and walked away

test has recently ranged from &5 to 93 deninge. “Bad.’
elightlv below the average for a human

ld. But h: res are better than the When She Is Good. ...

S OIREE i !

ok; asked whether she would choose a I fully agree with Koko, if she meant that

iUse OF atree torsl JteT from rain, forex- : y ’ L
house oF A Lres 1l al.:-:---_.----'_u'*.-.-.'||".|||. i sttugtio ["ve come

[, i 1 r = " = " 4 i
AN . SO | ..||_'_..|.- i]4 I = Lhe Lree .'..|I.||.| : -
I X1 cherish her lies, relish her arcuments, and

look forward (o her msults. YW htle these be-
haviors demonstrate occasional lapses from

newer l« marked wrong
Because Penny talks to her while agn-
ing, koko understands hundreds of spo- :
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sign Language in July 1972
(U course such subjpeclive behavior i
lving is difficult to prove empirically, bul

'|Ir||| { ;"l-.-ll-.ll LS8y 1E.'.'ld IBre (D make n |Illl|'|'.

RHQETE S 5L E

Ll i'-J-.:.'. Lih X IIESS .I“._r lI'--|l|t'-l-|I|". or Lo |J|'
her wav out of a jam, then she is exploiting
lnnmiage the way we do as human beings
Certainly that 15 hingmumstic, though perhaps
NOL Moral, Progress
What makes all thys awesome—even for
me, AlleT 21X vears ol W 111 =5INE 5L h 1ndi
dente—i: that Boko, by all iCCepten con
cepts of animal and human nature, should
nat be able to do any of this. raditionaliy
such behavior has been considered I'..".i'i.;l.J' !
human: vet here is o laneuacse-usinge gorilia
J_".". OVEAT= Z00) - |'-|_' WAL ;.||[||_-|i ]l i I|:'I’I|" .|_"
her spectes, 4 voung male named ©Michael
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Enrolling at Stanford in 1970 a8 a grad
uyate student, [ chose nonhuman primates
rather than children for my research. In
1971, B, Allen and Heatrice Gardner came
L0 SPHEAK Thevwere by then well-known {or

thetr success—it was an area where others

had failed—in two-way communication
with Washoe, a female chimpanzee
The Gardiners’ breakthrough was t k=

ceive that the chimp’s difficulty in aoquinng

language might not b stupidity, but rathe
a1y ZE.IL:“EH'!-'-'-dlirﬂl lips and tongue. S0
they decided to try to teach Washoe Ameri
sneuape—Ameslan for short
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used by an estimated 200,000 deaf Amen
cans. The language consists of gestures,
each of which signifies a word or idea

Washoe endorsed the Gardners' choice by
learning 34 signs during the first 22 months.
This was more than eight times the number
ol spoken words that the chimpanzee Viki,
the subject of Keith and Cathy Haves's six-
vear effort, learned to utter. After four vears
of Project Washoe, by 1970, Washoe had ac-
quired 132 signs, and she used these signs in
combinations similar to those employved by
children during the first stages of learning
to talk.”

Hearing the Gardners tell their tale per-
suaded me that attempting to teach a chimp
sign language would be to pursue the ult-
mate guestion with the ultimate animal. At
that time 1 held no brief for gorillas,

scientist Meets “Fireworks-Child"”

My initial preoccupation with chimps
changed suddenly on the day [ accompanied
Dr. Karl Pribram, at that time my research
adviser, to the San Francisco Zoo to talk
with Ronald Reuther, then the director,
about I.Ir'-i-ﬂi..[ d computer Lo 1ty o Communi-
cate with the zoo's adult gorillas, We walked
over to the gorilla grotio

While Dr. Pribram and the director chat-
ted, my eves were drawn to a tiny infant
clinging tenaciously to her mother. The in-
tant was named Hanabi-Ko, Japanese for
Fireworks-Child (she was born on the
Fourth of July), but she was nicknamed
Roko. Brashiy Tasked the director if I might
trvto teach Koko sign language. He said no,
and quite rightly, too. Koko was only 3
monthns old, and Mr. Reuther did not want
to separate her from her mother. Undaunt-
ed, I began to learn Ameslan, confident that
one dav I would have the chance to use it.

Nine months later, on a visit to the zoo, |
ran into Martin E. Dias, an ebullient and
sympathetic keeper. 1 asked about Koko, Tt
seemed that Koko's mother had not heen
producing sutficient milk. Asif this were not
enough, the gorilla group had been afflicted
with an outhreak of dvsentery

Suffering from malnutrition and dehy-
dration, Koko had lost most of her hair, and
her tiny bady, (Continued on page 445)

*Project Washoe was supported In part by & re-
search grant from the National Geographic Society

Conversations With a Gorilla

All attention, Koko watches as Penny
molds hier hands (bop) into the sign for
“machine.” Penny then makes the sign
imiddle), executed by moving the hands
up and down (above), and Koko imitates
it, The language is called Ameslan, short
for American Sign Language.



Inspired by 4 grinning chimp, Koko enthusiast
Mevietias mirmor 10 her tratler home on the Stand




Tea-tor-two party begins as Penny ollers

rilla inspects the plastic tea set imiddle)
K wes the teapot w Penny and
sigms, “Sipf” (below), Invented by Kok

picture, Un entering adolescence, the porilla developed a fondness for a vounsg

Bralogiat—she named him “Foot"—who worked with monkevs in a tratler next
loor. “She had all the symptoms Oof Atesnage crush, save Penny. “She was verv

ind didn L Know what tosay, she dmn Dwant him to gel tod close, ortoo far



Continuing the game, Koko
nelps Penny drink the "tea” by

ntlv nudeing her hand (left)
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Representationsl art. After 3 talk witl b’c

Penny about spiders, Koko takes a pencil \"'

and draws black aquigeles ona picce af pa-

per (right). “Spiders,” she explains. The |
OFATIEE riwl, Koko says, portrays he #
drinkme glass

Az Penny tells the story of the three little
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(Continued from page 441) racked with
diarrhez, had become emaciated.

But, moved to the Children's Zoo, Koko
had recovered. Perhaps, Marty suggested,
the director might now look favorably upon
my request to work with and care for Koko,
Mr. Reuther immediately acceded. T hegan
to get to know Koko the next day. That was
in July 1672,

Crorillas aretragically misunderstood ani-
mals. In fact exceedingly shy, placid, and
unaggressive, thev are conceived to be fern-
cious, slavering man-killers. Ina recent poll
of British schoolchildren, gorillas ranked
with rats, snakes, and spiders among the
most hated animals.

On our first meeting, Koko did nothing to
advance the cause of gorilla public relations,
Quickly sizing me up, the tiny 20-pound go-
rilla bit me on theleg. But I was undeterred.
People often ask if I am worried about deal-
ing with Kokowhen she reaches full growth.
perhaps 250 pounds. The answer is no,
though at 130 pounds she already outweighs
me and is astonishingly strong. While many
captive chimpanzees become difficult to
work with as they mature, gorillas seem to
be of quite a different temperament.

Soon after starting work with Koko, 1
met Carroll Soo-Hoo, the man who had
donated Koko's mother to the San Francisco
Loo. Mr. Soo-Hoo brought out photos of
himself, a slight man, romping with three
200-pound gorillas. That quelled whatever
doubts I may have had about the danger of
working with these immensely strong
animals,

Pupil Begins to Leam—Reluctantly

Koko at first zeemed to prefer men to
women. While often contentious with me,
she was beautifully behaved with Ron
Cohn, my close friend and the photographer
wha has documented Koko's history.

Most bite attempts resulted from the
méthod I used to get Koko to make signs—
the “maolding™ technigue the Gardners used
with Washoe. The experimenter takes the
hands of the subject and shapes them into
the proper configuration for the sign repre-
senting an activity or an object while in its
presence, As the animal comes to associate
the hand movement and its meaning, the
teacher gradually loosens his or her hold on

Conversariony With a Gorilla

the ape’s hands until the animal is making
the sign by itself. At first, every time I would
take Koko's hands to mold asign, she would
try to bite me.

Another early problem—before we lefit
the zoo for more satisfactory guarters—was
distraction. | found it hard to keep Koko's
attention while visitors to the glass-enclosed
nursery stared, knocked, and commented
on the curious tableau we presented. 1 grew
weary of smirking people (who thought we
could not hear them) saving, “Which one iz
the gorilla?” So it was with great relief that
moved Koko into her own trailer.

Are Apes Capable of Lungunge?

My colleagues were not very sianguine
about teaching Koko sign language. Some
questioned the gorilla’s dexterity as com-
paréd with the chimpanzee's. Others were
skeptical about the animal’s intellect.

In 1959 Hilda Knobloch and Benjamin
Pasamanick had reported: “There is little
question that the chimpanzee 1s capable of
conceptunlization and abstraction that is be-
vond the abilities of the gorilla.”

My experience has been totally at odds
with this assumption. While Koko certainly
has been contrary at times, I believe that
such brattiness may indicate intelligence
rather than its absence,

In 1929 the great primatologists Robert
and Ada Yerkes wrote: “It is entirely possi-
hie that the gorilla, while being distinetly in-
fertor to the chimpanzee in ability to use and
fashion implements and to operate mecha-
nisms, is superior to it in certain other modes
of behavioral adaptation and may indeed
possess a higher order of intelligence than
any other existing anthropoid ape.” Now,
fifty years later, Koko is bolstering evidence
of the gorilla's intellectual primacy.

Initially my work with Koko used many
of the techniques of Project Wishoe. Ex-
perts in the new field of lanpuage develop-
ment in humans—part of the discipline
called psycholinguistics—found little agree-
ment about what exactly language was, or
when a child could be said to have it. Lin-
guists, however, were virtually unanimous
that Washoe did not have language. But by
the time 1 began to publish data on Koko,
many early critics of the Gardners had either
recanted or softened their criticisms, in part
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because of the mass of fresh evidence on the
language capacities of apes

At the same time as Project Washoe, Ann
and David Premack established two-was
commumcation with Sarah, a female chim-
panzee. Sarah spoke and was spoken to
through plastic symbals. The Gardners and
Premacks were followed by Duane Rum-
baugh, who nstalled vet another female
chimp, Lana, at a computer console at the
Yerkes Regional Primate Research Center
in Atlanta. Lana gradually learned to com
municate by tvping out statements on an ar-
bitrariy encoded kevboard. The computer
was programmed to reject grammatically
improper senteénces

The weight of all these experiments
helped erode the doubts that an ape could be
capable of language. Certainly, the pioneer-
ing work of the Gardners, the Premacks,
and Dr. Rumbaugh has nchly benefited me:
I have been able directly to employ methods
they discovered by trial and error, and have

not had to refight the battle of credibility,

Unce | had established that Koko per-
lormed at least as well as Washoe-—learning
the signs for "drink” and “more” within the
project’s first few weeks—I could probe new
areas ol the gornlla's potential for language
and thought

Koko Becomes a Star

From the start I have daily recorded Ko-
kRO's casual signing, conversations, and self-
directed utterances. | have also recorded her
signing on videotape and film. Grants from
the National Geographic Society and other
private foundations have enabled me to
meet the heavy costs—especialtly for equip-
meni—io keep Project Koko poing

Vocabulary development is one of the best
indexes of human intelligence. Koko's vio-
cabulary grew at a remarkable pace. Over
the first vear and a half, she acquired about
one new sign every month. After 36 months
of trining, Koko was reliably using 134

"Smile!"” Invain, Kokosigns for Michael to
smile (left) for his picture, The gorillas reg-
ularly converse in sign lanpuage, and Mi-
chael has begun to teach signs to volunteer
baby-zitters—such as the one for “chase,”

A favorite game

Conversations Wirth o Gorilla

With Penny at the wheel (above), the
gorillas enjov a drive. Koko knows just
where her favorite soft-drink machines are
on the Stanfard campus. Once when a girl
on & Dicvele passed them, Koko pointed to
the girl and signed, “Catch burry hurry.®
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signs—that is, she used each spontaneously
at least once a day, I3 davs out of a month.
Byage4'(;, she had 222 signs by the same cri-
terion. By 6, she had used 645 different
signs. This figure refers simply to the total
number of signs she had ever emitted cor-
rectly, in my judgment, not signs qualified
by frequency of use. Finally, T would esti-
mate that Koko's current working vocabu-
lary—signs she uses regularly and appro-
priately—stands at about 375.

Trailer Home Tukes a Besting

Koko's mobile home, situated since 1974
on the Stanford University campus, came to
us with normal accommodations—a kitch-
en, aliving room, and a hallway leadingtoa
small bedroom, bathroom, and master bed-
room. Chain link panels now protect the liv-
ing room windows and large sliding glass
doors from Koko's enthusiastic pounding
The living room became Koko's nursery
with the installation of her metal sleeping
box, an exercise bar, and a trapeze. Familiar
household items stock the trailer: tovs,
books, pots and pans, chairs, mirrors, a re-
frigerator, stove, sink, and bed.

After our second gorilla, the voung male
Michael, arrived in September 1976, we
transformed the master bedroom into a sec-
ond training playroom with dangling chain,
swing, and bench. The bathroom became a
separate kitchen for Michael.

Two solid-wood doors separate Michael's
domain from Koko's. With these doors
open, one large common play area is formed
for daily exercize sessions and visits.

Because of her sharp teeth and endless
curiosity about how things are put together,
koko has never had a bed with a2 mattress,
Instead, she makes a nest using towels with
a variety of underpinnings. Currently she
has settled on a comfortable (T've tried it
nest of two plush rugs draped over a motor-
cvele tire. _

Koko rizes at 8 or 8:30 in the morning,
when my assistant Ann Southcombe and
I arrive—that i, if she hasn't been roused
earlier by Michael's morning antics. Follow-
ing a breakfast of cereal or raisin-thick
rice bread with milk and fruit, Koko helps
with the daily cleaning of her room. She also
thoroughly enjoys going over Michael's
room with a sponge, Unfortunately, Koko

usually rips the sponge to shreds when su-
pervision slackens,

Then, most mornings, Koko sits before
the electnc-typewriter kevboard in the
kitchen for a thirtv-minute lesson in audi-
tory English. (More about this later.) Wea-
ryingofthis, Kokoaskame, "Have Mikein "

About an hour is taken up with Koko and
Michael’s tickling, tumbling, wrestling,
chasing, and plaving games of hide-and-
seek. I usually leave during a banana-and-
milk snack; then myv assistant gives Koko
her regular sign-language instruction.

Kaoko has a light meal—an egig or meat,
juice, and avitamin tablet—at 1 p.m, anda
sandwich (usually peanut butter and jam)at
2 or 2:30. Most davs | return at 3 and either
sample Koko's signing on videotape, invite
Mike in for another play session, or take
them out for a walk or a drive.

Dinner at 5 consists almost exclusively of
fresh vegetables. Koko's top preferences are
corn on the cob and tomatoes; her lowest,
spinach and carrots. She also dabbles in
gourmet vegetables, such as artichokes, as-
paragus, and eggplant. She absolutely ab-
hors olives, mushrooms, and radishes, If
khoko cleans her plate, she gets dessert—
usuglly Jell-O, dried fruits, a cookie, or
cheese and a cracker

After dinner Koko may engage in private
monologue as she relaxes with a book or
magazine (Ongering a picture, she signs,
“There flower™), nests with her blankets
(*“That soft™), or plavs with her dofls (“That
ear,” placing the doll's ear against her ownl.
Some evenings she asks if she may visit Mi-
chael's quarters.

Following toothbrushing and application
of baby il, bath gorillas settle down about 7
or 7:30 with a “night dish.” This is a small
fruit treat designed to make bedtime a more
pleasant experience, for most nights Koko
cries when 1 leave her.

“Go There. ... Hurry Go Drink”

On weekends, and other times when cam-
pus streets are quiet, Koko, Michael, Ann,
and I all pile into my car for a drive (page
451}, So absorbed are the gorillasin the pass-
ing scene that they sit quietly in their seats.
Other motorists rarelv notice them. Koko
will occasionally engape in a little backseat
driving—signing, “Go there” i(so that we
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will not turn back toward home) or *Hurm
rndrmk” (indicating a vending maching)

The Djerassi ranch, a 1,300-acre spread
in nearby hills, is a welcome retreat on sum-
mer weekends. Here we can pienic without
leashes or the threat of traffic ana specta-
tors. It's a joy to see Koko and Michael
comporting themselves as free gorillas, frol-
icking in the trees much as they might in
thetr natural habitaf

Visits to mv home were a thnll for Koko
but strained both my nerves and the house-
hold furnishings. She would dash from room
1o room, slamming doors behind her, The
whaole house shook. I found it hard to keep
my composure watching a hundred-pound-
plus primate scale the wallsand dangte from
the ceiling moldings. When her exuberant
bouncing on the bed finally collapsed it for
good, | declared the house ot limits

Students Do Well on 1Q Tests

With koko's phvsical well-being pro-
vided for, we have every opportunity to
promote and observe her mental and social
progress. From the start I monitored Roko's
performance on human intelligence tests. In
February 1975 hoko's intellipence guotient
was 84 on the Stanford-Binet Intelligence
Seale: Five mont
() rose to 95, only slightly below the average
for a human child. By January 1976 the 1{)
was back to 85, which is not an pncommon
Huctuation. Her scores on other tests con-
firmed the general range established bwy the
Stanford-Binet scale

Testing Koko's 1) has not been eass
['hereis, forinstance, a cultural bias toward
humans that shows up when tests are ad
ministered to a gorilla, One quiz asked the
child, “Point to the two things that are good
to eat.” The depicted objects were a block,
in apple, a shoe, a flower, and an ice-cream
sundae. Kokao, reflecting her gorilla tastes
picked the apple and the flower: Another
asked the child wo pick where he would run
ta shelter from the rain. The choices were o
hat, a spoon, a tree, and a house, Koko naty-
rally chose the tree. Rules for the scoring
required that 1 record these responses
A% ETTOTS.

Koko has made numerous other “errors”
that offer insight into the personality of an

adolescent gorilla, Une day my associate

15 later, at the age of 4, her
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A is forupple. After punching the kevona
specially designed Reyboard connected by
i computer to o voice synthesizer, Roko
hears the word she called for (top), Penny

holds o banana and signs, “Froit™ (right),
s H'=-r.::,|' ';'i'iﬂ: Nos i ru'.-[_llI:Il--.'. =OMmelmes i

stptiment ke *“Want :I.FI'JllL' eal want.’
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Barbara Hiller saw Koko signing, “I'hat
red,” as she built a nest out of a white towel
Barbara said, “You know better, Koko
What color is it7" Koko insisted that it was
red—"red. Red. E;!,_[-'[I'"—.H'.ll finally held ap
a minute speck of red lint that ha
clinging to the towel I-lu'u.--u'.h grinning

Another time, after persisient efforts on
Barbara's part to gel Koko to sign, “Drink
our mischievous charge finally leaned back
on the counter and executed a perfect drink
e Was grinning.
sometimes Roko will respond’ negatively,
but without a grin—leading me to believe
herintent is not to joke butto be disobedient
1sh the etfects of her PTAC-
tiral jokes, often résponding exactly oppo-
site to what [ ask her to do. One day, dunng
a videotaping session, 1 asked Koko to place
a tov animal under a bag, and she |"I.""|.|'i'[||:i:'|.'|1
by taking the toy and stretching to
tothe cetling

With Eoko in a contrary mood 1 can
almost program her actions. For example,
Ron Cohn got her to stop breaking plastic
spoons by signing, “Good break them,
whereupon Koko stopped bending them
and started kissing them. On such occasions
Roko knows that she is misbehaving, and
once when I became irrtated with her nega-
tivity, she quite accurateiv described hersell
asa “stubbormn deval.™

|'n'1‘;'|.

sign—in her car. Again s

"1'l|-* seems lore

Koko's Pet Hate: Alligators

Raoko reserves an equally expressive lexi-
con of insults—"rotten stink" and "dirty tol-
let,” in addition to “bird"” and “nut”—for
people besides herself who are unmanneriy.
She has referred to me as “Penny toilet dirty
deval” during a fit of pigue

One =ign in Koko's vocabulary comes
close to having totemic associations tor her.
That is “alligator,” a sign made by snapping
the twao |.I|."'i:I]]‘= together 1n imitaiion of an
alligator's closing jaws. Here, as inother in-
stances, Koko modulates signs. Por a large
alligator, the makes a huge motion with her
arms; for a tiny one, a small motion with her
fingere, Although Koko has never seena real
alligator, she is absolutely petrified of toothy
stuffed or rubber facsimiles

In an minngoing exchange with Cindy
Duggan, my gssistant, Koko appears to
wave used the “alligator” sign as a threat.

S50

“DIRTY

“TOILET"
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“Trouble —again.” After tearing up lilies

of a campus flower bed for the second time,
Koko gets a scolding from Penny and puts
her hands to her head (above), the sign for
“trouble.” Penny continues the interrogs-
tion (right, upper), her u|1 e palms
gigning “here,” the last word in the -|'u---
tion, “What did vou do here?” Koko looks
away and resignedly responds, “Again.”

For major or minor infractions of the
ruled, Koko 1s banished to the punishment
corner, & nook in her room in the trailer
(right). “T tell her to go to heér corner when
shets bad, " Penny says. “Ifit's just atrivial
thing, she will excuse herself after a hittle
while. Butifit's beenasevere scolding. she
so0n turns around, signs that she is sorry,
il asks fora hug.’

A gorilla wronged. . ., After Michael
oites one leg off a Raggedy Ann doll in the
trailer, Koko removes 'J.' other. Pennv
puts pboth legs on a table in front of Koko
and proceecds to reprimand her

.’:.-.l. are that she is anly 50 percent guilty,
the gorilla retalintes with the worst insult
in ber lexicon (left, from toni: “You [point-
ingjdirty | back of hand on chin] bad | hand
moving down face] toilet [clenched fist

over nose.’

Conversanons Wirth g Gorlla
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Lindy had prepared a snack for Koko, but
was slow delivering it. Koko reacted by
signing, “Alligator chase lip." (“Lip" is Ko-
ko's idiosyneratic term for a girl or woman., )
A puzeled Cindy asked, “Alligator?™ “Alli-
gator do that hurry,” replied Koko, indicat-
ing the plate of food. Cindy reflected, and
then laughed—Koko seemed to be resorting
to verbal scare tactics to expedite the treat

I have exploited Koko's irrational fear of
ts reptile by placing tov alligators in parts
of the trailer | don’t want her to touch. Con-
sequently, at first glance a visitor might
suspect that it is the temple of some obscure
religious cult.

Bemembrance of Events and Emotions

A cardinal characteristic of human lan-
guage 1s displacement, the ability to refer to
events removed in bime and place from the
act of communication. To learn whether an-
other animal has this ability, we trv to find
out if the animal wses its sign vocabulan

Conversalions With a Gorilla

merely to label the events of its world, orif i
Is framing propositions that re-create a par-
ticular event. Does the animal use its sym-
bBiols to refer to events earlier or later in time?

Koko and T had a revealing conversation
about a biting incident. My trv at Cross-
examination—three davs after the event-
went much as follows

Me: “What did you do to Penny?”

Koko: “Bite.” (Koko, at the time of the in-
cident, called it a scratch.)

Me:"Youadmit it?"

Koko: “Sorry bite scratch. ™

(At this point | showed Koko the mark on
my hand—it really did look like a scratch.)

Koko; “Wrong bite.™

Me: “Why bite?"

kRoko: " Because mad.”™

Me: “Why mad #"

Koko: “Don't know."

T'he entire conversation concerns a past
event and, equally significant, a past emo-
tonal state. Iti1s not a discussion one would
expect to have with-an animal whose memo-
rnes were dim, unsorted recollections of pain
and pleasure. Of striking import to me was
that Koko knew she could not remember or
express whatever it was that had prompted
the bite

Koko Leamns to Lie

Perhaps the most telling, vet elusive, evi-
dence that a creature can displace events is
iving.. When someone tells a lie, he 15 using
language to distort the listener's perception
of reality. He is using symbols to describe
something that never happened, or won't
happen. Evidence 1 have been accumulat-
ing strongly suggests that Koko expresses a
make-believe capacity similar to humans'

Atabout the age of 5 Koko discovered the
value of the lie to get herself out of a jam
After numerous repeal performances I'm
convinced that Koko really is lving in these
circumstances and not merely making mis-
takes. One of her first lies also invalved the
reconstruction of an earlier happening. My
assistant Kate Mann was with Koko, then
tipping the scales at 90 pounds, when the go-
rilla plumped down on the kitchen sink in
the trailer and it separated from its frame
and dropped oul of alignment. Later, when
[ asked Koko if she broke the sink, zhe
signed, “Kate there bad,” pointing to the
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sink. Koko couldn’t know, of course, that I
wotla neveraccept the idea that Kate would
g0 around breaking sinks

»ome of Koko's lies are startlingly inge-
nious, Once, while T was busy writing, she
snatched up a réd cravon and began chew-
g on it. A moment later I noticed and said,
“You're not eating that cravon are vou?'
koko signed, “Lip,."” and began moving the
cravon first across her upper, then her lower
lip as if applving hipstick

v Sense of Past and Future

Gradually Koko is acquiring signs that
make reference to past and future. One day
during a filming session she signed, “First
pour that,” as I was preparing milk for her
“First that ves!” 1 exclaimed, delighted that
she had used the sign “first.” Just as I began
to sign, "“"Then vou drink.” Koko siened,
“Later Koko drink."

More reécently she has begun to use the

2§ 1

ater to postpone discussion of possi
biv unpleéasant subjects. “Tell me about
what vou did, 1 demanded one dav, “Later
Me drink,” was Koko's reply, She under-
stands other words referring to the {uture

Une bright morning that followed weeks of

rain, I told Koko that if it was still sunmny
during the afternoon, I would take her out
When I armved at three o'clock. she looked
out at the still-bright weather and collecte
her gear to go outside.

In sign-language experiments  with
chimps, the animals learned to draw on dif-
ferent gestures to describe a new ohiject o
event. Dr. Roger Fouts, at the University of
Uklaboma, noted that chimps could de
scribe objects for which theyv had no sign:

Washoe, for example, once called swans

Having a quet chat—with herself—
hoko signs, “Eve,” while looking at a pic-
ture of a big-eved frog (lelt). Such private
miusing is part of 4 pre-bed ritual.

scanning the frst issue of Gonlla, a
newsletter of the foundation set up to pro-
vide financlal support for the project,
Koko points to pictures of Michael (right,
irom top) and of herself

[he Gonlla Foundation's mailing ad
-I!I"-- Lr I:|I'!'I'.||r"-i'li'_' imdormaton i." |:I L

Box 2003, Stanford. Californin 94305

"THINK




“water birds.” RKoko, too, has generated
compound names to describe novelties. She
referred to a ‘zebra as a “white tiger,” a
Pinocchio doll as an “elephant baby,” and a
mask as an “eye hat,"

A memorable joke tumed on one of
Koko's cleverer associations. Last winter,
Cindy Duggan was holding a jelly container
when Koko signed, “ Do food."

“Dowhere, in vour mouth?"”

Nose

‘Moz

“Fake mouth,” said hoko, opening her
mouth and then licking the jelly container.

“Where'svour fake mouth?” asked Cindy.,

“MNose,” repeated Koko

The next day I asked Koko what was a
{ake mouth, and she said, “Nose, ™

koko displays remarkable mental gym-
nastics in merging different signs to create
compound or composite words, For in-
stance, she has made the sign tor "Coke” su-
perimposed on the sign for “love.” For
grapéfruit—which she doesn’t like—Koko
simultaneously made the signs for "frown”
and “drink,” executing “drink” in the posi-
tion of the sign for “fruit.”

A Lot Still to Learn

Having worked only with Koko and Mi-
chael, I'mnot ina position to rank chimpand
gorilla in sign-language ability. However,
bv such indicators as range of vocabulary,
frequency of utterance, and mean length ol
utterance, Koko must be considered at least
the intellectual peer of the chimp

After meeting Koko, Eugene Linden, au-
thorof A pes, Men, and Language, comment-
ed, “Compared to the sign-language-using
chimps, the gorilla is calmer and more delib-
erate. Koko seems to resort to the sign lan-
ruage more often Lo express herself, and she
discusses a wider range of activities,”

Even had I not come to know and love
Koko as a witty, sweet, and trusting person
ality, 1 cannot foresee terminating Project
Koko., Nothing indicates that Koko has
reached the limit of her learning capacities.
We have a great deal vet to learn from Aer.

Now there 15 the challenge of new areas
of language use, Professor Patrick Suppes
and his |_|_I||_l_‘.,|.!."_'|i|_"_:. at Stanford’s Institute for
Mathematical Studies in the Social Sciences
have designed a kevboard-computer linkup
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that permits Koko to talk through a speech
synthesizer by pressing buttons. Simulta-
neously, all her utterances are transferred to
a computer data file

I noticed early that koko responded ap-
propriately to things [ said in English, and
often spontaneously translated spoken
phrases into sign, For example, when asked
in English, “Do vou want a taste of butter?”
Koko responded, *'Taste butter.”

Now with the auditory kevboard, which
produces spoken words when she presses
kevs, Koko can talk back as well as listen
The 46 active kevs bear the usual letters of
the alphabet and numbers. But in addition,
each key is painted with a simple, arbitrary

“Want to skateboard?” Penny asks Koko
with a recently coined sign thal represents
two legs on a platform (abhoave). Koko's
tight-lipped grimace indicates mild annov-

ance at the request. Koko will sit on the
bouird and scoot around the tratler, but she
does not like to stand on it |JL'rJ'--1|-.» Lige-
canse she has seen Penny fall several times

wevertheless, Penny maneuavers 130
pounds of unwilling gorilla to the skate
board |ri|-=-,|!1l: “She's wearing her devilish
grin,” Penny explains, “and she's trying to
tickle me.”™ Shortly after the picture was
taken, Koko stubbormnly collapsed on the
tloor, and that was that,

National Geographic, Qctober [978






geometric pattern in one of ten different  for signing, Koko can sign and speak simul
-III--I- '.|-|-'|_--'---'_ (IT1 '-".':l"lf- R)! 5] LS, lei LAEOLESLY I'I.' & -:.._'I'." -|:|_' Lol |_'-.' L 51l
s and actions, as well as pronouns, prep-  identical or complementary phrase, and the
ositions, and modiflers {pages 454-3) synithesizer will vocalize her message. An
If I place, say. an apple before her, she ambidextrousand bilingual gorillal
nay push the kevs representing “want, hoko responds to hundreds o SpoKen
“apple." “eal,” and the computer-generates words independent of the auditory kKey-
female voice speaks these words, Thus ward, but her vocabulary of spoken
Koko can produce the spoken English for English that she can generate (it will surely
objects, ideas, and actions already banked expand) 1= now restricted to 46 words. A
in her sign vocabulam najor objective iz to evaluate the gorilla's
[vpingusuallywith theindexfingerother sense of spoken word order

O] RO T
right hand. but alwavs reserving one hand [hen there is Michael, the 3%-yvear-old

An sceomplished photographer with her own Polaroid, Koko nls




male gorilla we acquired in September 1976
as a compamon for Koko. Michael has been
receiving sign-language instruction from
Ann Southcombe—and from Koko, who
has taken it upon herself to coach Michael's
execution of the signs for “ Koko"” and “tick-
le.” So far, Mike's vocabulary is only about
35 signs, and he doesn't alwavs sign fast
enough for Koko.

Earlvthis vear Mike was fumbling for the
right sign to convince Ann to let him in to
play with koko. After Mike signed, “Out."
Koko, waiting in her own room, bégan to get

impatient. She signed to Mike through the
wire mesh, “Do visit Mike hurry, Mike
think hurry,” imploring him to come up
with the right sign. Then she said, “Koko
good hug,"” and it finallv dawned on Mike to
way, “"Roko." A relieved Koko signed,
YGood know Mike,” and then, “In Mike. "

Now the godmother of two gorillas, T
welgh my responsibilities to this threatened
species. [have setup the Gorilla Foundation
to protect the futore of Koko and Michael.
My fondest hope is to establish Koko and
Michael, myself, and my associates in a
place set aside for the study of gorillas and

self-portrait in the trailer's mirror for their preservation in circumstances of

relative freedom. It is sad that the gorilla’s
best present prospect for survival is under

Viewing & copy of thiz picture, she identi-
fird herself and sipned, “Love camera™

the active protection of man. Yet it wounld be
tragic should these animals disappear before
we fullv understand them

“Fine Animal Gorilla™

That understanding enlarges as Koko
grows ever more flexible and sophisticated
in communication. Her recent progress is
nothing short of astonishing.

Koko is defining objects. “What is a
stover" | ask her. She points to the stove.
“What do vou do with it7 “"Cook with,™

“What is an orange?™ “Food, drink."™

lask Koko, “Tell me something you think
15 funny.” She signs, “Nose there,” pointing
to a bird puppet'stongue. “That red,” show-
ing me a green plastic frog we had talked
about. When I put a stethoscope to mv ears,
Koko smirks and puts fingers over her eves

ahe perceives right and wrong, but is
touchy about bilame. During a videotaping
session, when I turn away, she tries to steal
grapes from & bowl. Iscold her. “Stop steal-
ing. Don't be such a pig. Be polite. Ask me.
Stealing is wrong, wrong, like biting and
hurting is wrong."

Then | ask, "What does Penny do that's
wrongr” koko sayvs, “Break things, lie, tell
me ‘polite’ [when I'm )] hungry pig.™

Koko is ill, a mild respiratory disorder. 1
ask her, “Where do vou hurt?” Koko signs,
“Underarms.”

Finally, Koko is learning self-esteem. A
reporter asks about Koko as a person, I turn
to koko: “Are you an animal or a person?”

Koko's instant response; “Fine animal
gorilla. ™ L]
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Dream On.
V.;m( OLUver

By "l-i[h.l- I l_'ll"w"lr“—'";lﬂ]‘a
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Photographs by
CHARLES O'REAR

Ti LMK at the rest of Canada
with amused pity,” Allan Foth-
"I eringham said at lunch one day
In his column in the Varcouver
aun, Allan often roasts politicians, but
when he talks about living in Vancouver, he
1s about as mean as a marshmallow.

“There aren’t many cities where vou can
drop off vour Kids at a ski area and still be at
the office in 25 minutes,” he said.

(n New Year's Day he and friends play
tennis and then, turning toward frozen To-
ronto, drink a taunting toast. Isolated from
Establishment Canada by expanses of plain
and peak, Vancouver thinks it=eif a place
apart in more than chmate

On a thumb of land that holds the down-
town core, shunning skyscrapers symbolize
the commerce born of the union of a deep-
water port and transcontinental rallroads, |
like to view the city from those towers, from
the 30th or 35th floors, where glassy execu-
tve suites ook out on Burrard Inlet

The water is speckled with ships loading
coal, grain, forest products. Handling 48

Water borm and mountain bred,
Vancouver lights the sky ns a Sea-Bus
lernes commuters across Burrard

[riliet 'iqnlﬂdll'l- Pacific doorwav matches
geniad ivability with a striking selting




F.choing the name of British explorer
George Vancouver, who charted the coast
in 1792, Vancouver took root as a sawmill
settlement before incorporation in 1886.
Today its metropelitan population of 1.2
million crowds between mountains and sea,

million tons or more ¢ach yvear, Vancouver is
not only the busiest Pacific port of the
Americas but is also one of the dozen busiest
in the world. Commuter ferries shuttle he-
tween downtown and North Vancouver
across the inlet, meshing with bus lines at
both ends; three rides, one 35-cent fare.
Floatplanes touch water to deposit passen-
gers from Victoria, capital of British Colum-
bia, and coastal fishing and timber towns.®

Bevond the inlet, in the Strait of Georgia,
tugs nudge barges toward the Frazer River,
a broad flowing avenue on Vancouver's
south side, to load plywood or wood chips.
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This is bustle embedded in séenery. At the
eénd of downtown’s thumb, other towers—
western red cedars and Douglas firs—rise
from thousand-acre Stanley Park, largest
in the city. And bevond the proliferating
tracts of North Vancouver and West Van-
couver, 4,000-foot Grouse Mountain dons
white for winter,

Mild Pacific breezes usually coax tem-
peratures into the 405 in the winter
months—though, truth be known, the

*<ee"Canada’s Window on the Pacific: The British

Columbia Coast,”™ by Jules B, Billard, NaTIONAL
GEoGRAPHIC, March 1972,

National Geographic, October 1975




cloodsthat dump snow on Grouse Mountain
often bring rain to the city at its foot. *Ther
gre clear days,” a professor reminded me
“Hut wedon't tell outsiders. If we did "r||:_'. il
all be here."

A smug cityv? Decidedly. And 1t hasn't
EVENR S8en 4 century vet

Port Moody's Loss, Vancouver's Gain

Along in the summer of 1885 unsettling
rumors reached Port Moody, 18 miles up
Burrard Inlet. Thi S FEPOriLs |IL';l| thal Port
Moody would not be the terminus of th

. i i it P | E & B k T T
Lanachan Pacifice Ratlway, stretching 2,901

Diream Cn . Vi

Dowanger queen of the rails, the Roval
Hudson recalls another era, when steam
Was sovVerelgn. Mster to the triun that bore
King George V1and his queen across Can-
ntdlnin 1939, the Roval Hudson now steams
along the coast of British Columbia. When
Canadian Pacific general manager Wil-
liam Van Horme anchored the radlroad’s
western terminus ol Vancouver in 1885

natled down its fortunes as well, The city
subsequently prospered as the rail-zea nex-
us belween transconbtinental and trans-

pacific trade routes



Cold slopes, warm seas: Skiers dangle above both, A scant 20 minutes from town,
V O00-foot-high Grouse Mountain entices the sports-minded for skiing i the moming
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and releases them for sailing in the afternoon. The Kurashio, or Japan Current, so pla-
cales winter that grass stavs green vear round. even as snow mantles the heights




miles across the continent, “Cast-tron lies,
the settlement’s newspaper fumed. The (a-
setle’s pditor foresaw a by of 100,000, and
speculatars were having a badl

“There's a lot here that a man paid $15 for
and sold for 51,000," said Port Moody's his-
torian, alderman H. C. Flinn, who betrays
hiz origin when he speaks of the “haahrd”
life he left in Wales 56 yvears ago. "Ewvery
thing fell flat after the railroad went to Van-
couver.”" He pronounced it “Vancouvah.”

William Cornelius Van Horne, the CPR's
general manager, had looked at the hills
crowded around Port Moody and concludes
there was not room for the city he envisioned
as second only to San Francisco on the West
Coast. Fulfilling his prophecy, Port Moody
today counts only 12,500 people and has lit-
tle land left for development.

lut the gentler land at the mouth of Bur-
rard Inlet looked ideal. The railroad, said
Van Horne, would “trv ta confer benelits

where we have met with decent treatment
and the reverse where we are not.” For ex-
tending tracks to their logical end, the CPR
wastreated decenthvindeed: 6, 000acres giv-
en by the government, several thousand
more by local owners, Now, as then, the

railroad 1= Vancouver's higeest landlord
Citv Honors British Navigator

To Van Horne, the name of Capt. (reorge
Vancouver was worthy of the metropolis-to-
be. Seeking a northwest passage, the British
navigator entered Burrard Inlet in 1762
with no idea, of course, that a city honoring
himwould one day anchor a northwest pas-

nratls,

last spikes were driven in 18383

LeEDE Was

ittle around the inlet to suggest
|.:..".1i_-.r_-_ A couple ol 7-_r|||'fj, '-{I'.'l..‘lli-f: ottle-
ments and the modest town of Granville-

formetly called Gastown, owing to the “hot

The chips are down and bound on the
Fraser River for a pulp mill north of the

city. Vancouver's prime c¢onduit—HBur
rard Inlet—forms a shipping cormdos
acclaimed the citv's "maost important bas
ness street,” by author Eric Nicol, This
largest Pacific port of the Americas last

VR SLITRE i] 34 million tons I'.. L -|f-.'-:;-i-||-

EXPOTTS, Child [ly 1o |apan










Living space or landing sirip, water
adds dimension to the city. Its beanty dou-
hied by a luminous reflection; a float home
abave) belonging to Nanaimo Times pub-
lisher Stanlev Burke claims water as back-
viard and basement. His family traded life
in d& 13-floor high nse for the two-story,
three-bedroom home, crafted of cedar
planking and complete with fireplace and
gracious expanse of glass. Some 700 Van
couverites call the harbor home and live
aboard tugs, sloops, Nishing boats, and oth-
er craft
Floatplanes (opposite) shuttle bus

nessmen to the provincal capital of Victo
ria and putdoorsmen to remote fishing and
logging camps along the coast

air” expelled by a garrulous free-booter,
John Deighton. "Gassy Jack™ arrived in
1867. The sawmill communities were dry
and, as legend has it, he brought a keg of
whiskey. There was no shortage of volun-
teer labor when he announced he would
build a saloon.

Toots Tell Time to Steam Lovers

[ was in Jack's old neighborhood as Ray
Saunders worked on an unlikely gadget, a
steam-powered clock (page 477). It rose
trom the sidewalk of Water Street, tapping a
steam pipe beneath the pavement. “Jon Ellis
in the city planning department asked me if |
could build it,"” 2aid Ray, who is both 2 metal
sculptor and clockmaker. “Jon didn't know
it was practically impossible to build a steam
clock, and 1 was too stupid to know, He
azked how much it might cost. T guessed at
525,000, We've spent $42,000."

Ray harnessed a steam engine to a clock
works he commissioned in London and a
drive mechanism of his own design. Above
the four faces he added steam whistles that
toot the “Westminster Chimes." the famous
tune of Britain's Houses of Parliament

Rav opened the mechanism and tinkered.
Soon the whistles sounded, attracting a
crowd. “Watch out for hot water coming
down,” he said. He tinkered again. Toot,
TOOT, toot, hiss. “Needs a bit of tuning
vet,” Ray said. He turned to his admirers. “T
dont think it's too loud, do vou?™

“It's lovely,” a man answered

‘sounds pretty nice when all the whistles
gooffatonce,” Ray added, sending up a pro-
longed orchestral blast that drew applause

He closed the works after replacing a sign
that said, “Final adjustment will take a few
days,” The faces showed 10:10, as thev had
for a week. Time stood still in Gastown

But little else has, In the turh-of-the-
century butldings of its dozen or so blocks,
boutiques and restaurants impart the flavor
of Washington, D. C.'s (zeorgetown or San
Francisco's Ghirardelli Square. Ray’s clock
calls attention to the renaizsance

LGrastown slid downhill as other parts of
the city ‘J.L"-n'l_'jllF"E':j. In his office in a4 renovat-
ed warehouse, Howard Meakin recalled
that for the ten vears before his company
bought this building, its onlv occupants
were pigeons and derelicts




Howard was onlv 23 when he and three
equally brash partners purchased a Gas-
town building for $£19,000—with only
21,000 down. That was in 1967. They
bought 13 more at fire-sale prices.

“My grandfather, who had beeninreal es-
tate for yvears, thought 1 was crazy," How-
ard said. In the 1960's it wasn't Vancouver's
style to renovate. The city was promoting
grand schemes: more office towers, demali-
tion of older neighborhoods, a freeway plan
that would have doomed Gastown.

“Really, what spurred our interest was
the freewsy,” Howard continued. “We
thought these old buildings ought to be
saved.” Preservation was profitable. “The
$19,000 special,” as Howard calls that first
purchase, recently fetched $285,000.

Hippies lit in Gastown in the 1960's—and
lit up. One night a near-riotensued when po-
lice broke up a mass “smoke-in.” Gastown's
fragile new image nearly wentup in the pall,
But Howard 15 grateful to the vouths for
their labor. ““This is how we renovated Gas-
town,” he said, showing me a photo of a
bearded yvoung man shoveling debris. “Gas-
town was =0 messy nobody else would come
down here to work.”

Crutside I gazed at a statue of Grassy Jack
standing on a barrel: Gastown's first hippie,
holding forth above his own poison.

A Bleak Life on Skid Road

What surelv are the fiercest eves in all
Vancouver blaze behind Bruce Eriksen's
spectacles as he views the less than perfect
world of Skid Road, hard by Gastown.

“How'd vou like to live here?" he demand-
ed as we approached a shabby hotel on East
Cordova Streel.

Upstairs we found rheumyv-eved Vincent
in & tiny room. I was a cook,” he said, eye-
ing my cigarette and gratefully accepting
one. “I'd like to go back to it. I ain't forgot,
Once cooked for 83 men in a lumber camp.™
He paused. “But I'm a chronic alcoholic,
see?" Tt was not really a question—only an
admission.

A storefront church sees to it that his wel-
fare check goes for meals and rent. “You
found me here, sittin® here—this is where 1
spend my time. T had a radio. That was real
nice. But somebody stole it.”

“I've got an extra one at my office,” Bruce
<aid. “T'l give it to you."

“Oh, I'd appreciate that!” Then, a flicker
of defiance across the worn face: “I an't
cryin’, you understand.”™

Former Resident Leads Cleanup

On the street Bruce made a proud confes-
sion. “T used to be one of those guys."” The
police pulled him from the gutter one day
and took him to a sanatorium, where he
staved three months. “It gave me a chance to
see what I was doing to myself.”

He returned to Skid Road with a reform-
er's zeal. Alcohol was a problem for some
peaple, but many were merely poor and old
and had sought this neighborhood's cheap
refuge. Bruce organized them into the
Downtown Eastside Residents Association.
Soon city councilmen, barkeepers, police,
ane slumlords felt the blue burn of his glare.

Stop selling rubbing alcohol to drunks, he
demanded. Stop selling derelicts too much
beéerin the bars and then throwing them into
the street. Enforce fire and health codes in
the hotels and rooming houses.

“See that hotel?” Bruce said. “It's been
completely remodeled. Same with the one
over there.™ A little farther on, another
scowling nod. “We got a nonprofit group to
take over those two hotels and fix 'em up.
We've got a way Lo go, but this placeis a hell-
uva lot better than it was.”

In a city of 420,000, the hub of a metro-
politan area of more than a million, his may
seerm a small achievement. Butin my mind it
adds to Vancouver's luster: this is notonly a
handsome and vibrant city but also a place
where things get fixed.

Like U. 8. transcontinental railroads, the
Canadian Pacific emploved Chinese labor-
ers. After the work was done, many crowd-
ed into a ghetto that lapped into Gastown

Time runs on, full steam ahead, Horologist Ray Saunders adjusts his steam clock,
whaose whistle marks the hours in Gastown. Formerly a shabby low-rent district, the
downtown section has been réfurbiched by merchants into a gracefully landscaped
streteh of red-bricked streets, boutiqoes, and restaurants.
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and Skid Road. I remember seeingan archi-
tect's drawing of a spacious home buit
about 1912 in another part of town. A cubi-
cle sketched in the basement bore the legend
“Chinaman.” Not “servant’s quarters” but
Chinaman. That legend defined the statusof
Chinese in Vancouver for many years.

"Sure vou could get an education, but try
to get a job as a teacher or a lawyer,” said
Frank Lew, whose grandfather came from
Canton. Frank's sister found the doors
closed in the late 1940's when she applied for
a job in the city schools

But Frank 15 a lawver, in a busy office
above a bank. Beneath his window China-
town spreads in abundant life, Bright signs
beckon pedestrians to restaurants, to shops
displaving ivory and jade, to markets hung
with dressed chickens. It isn't a ghetto now
but a business district; Vancouver's 70,000
Chinese—after New York’s and San Fran-
cisco’s, the largest Chinese community in
North America—-live all over the city

“The changes began when Chinese were
given the right to vote in 1947," Frank told
me, Just then his phone rang: a friend with a
legal question, “No,” 1 heard Frank say, “1
won't send you a bill. Just drop me a check
for 525 for the Liberal Partv.”

That brought up mention of Art Lee,
member of Parliament. “Our party didn't
think it had a chance to unseat the New
Democratic Party in Vancouver East,™
Frank said of the Liberals. "Just the same,
we wanted to put up a candidate.”

I had lunch with the MP. Onlv 31, wear-
ing a turtleneck shirt, he seemed far from the
traditional image of a politician. “Right, no-
body thought I'd win,” he said. "But I got
by 56 votes.™ His victory is another indica-
tion of how far Chinese have come

Chinese continue to arnve in Vancouver,
especially from Hong Kong. But Hong

Verdant mast =ailing skvward, a giant
western red cedar 21 feet across its base
(rght) towers over lesser trees in Staniey
Park. Polyporus, a fungus (leflt, above),
stajrsteps up a hemlock; a sapphire stream
slides down a hill (left). The wilderness
that envelops Vancouver provides its
greatest treasure: Forests penerate Ofty
cents of every dollar in British Columbia.
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First residents and earlicst sportsmen,
Canada’s native Indians have carved out
an enduring legacy. The rugged game of
lacrosse (above), descendant of an Indian
game called baggataway, pits the New
Westminster Salmonbellies against the
Vancouver Burrards, An Indian boy (fac-
ing page), framed by the portals of a living
past, sketches at the University of British
Columbia Museum of Anthropolegy
hese postz, carved with snake and seal
maotife, once supported the home of 0 Rwa-
kiutl, 3 member of an Indian tribe north of
Vancouwver, which like other tribes is expe-
riencing o revitalization of spiril

]

hong. a financial center of the Far bast, has
sent more than people. T am probably re-
sponsible for seventy or eighty million dol-
lars coming in, in cash,” said another Lee,
real estate dealer Bob., (There are 15 col-
umns of Lees in the Vancouver phone book. )
“These were the down pavments for aboul
300 million dollars’ worth of real estate.”

That canny Asian bankers deemed 1t
worthwhile to own a third of a billion dol-
lars' worth of Vancouver vouches for the
citv’s potential. “Weather—that's another
reason the money came here,” Bob added,
strumming a familiar theme. “People like to
put their monev where they'd like to hive.”

Environment Versus Development

The boom that raised and broadened
Vancouver’s skyline began in the 1950%
and. as Bob said, “in the 1960's it just went
wild.” Office space doubled, apartment
buildines soared, new hotels opened

The market has cooled. “But this city is
going to boom again,” Bob zaud. "1 can see 1
coming."” Still, Bob is distressed by stricter
roning regulations and opposition from en-
vironmentalists, “Some people don't seemto
realize that development creates jobs.”

Perhaps Bob had in mind the views of city
councilman Michael Harcourt, who told me
at City Hall: “Before the next boom I want to
have a total review of downtown zomng so
that we are sure pew construction 1s attrac-
tive, that views aren't blocked, and that if
we put 50,000 more people downtown there
will be parks and pedestrian ways. "

Harcourt types versus Lee types: It could
he quite a battle. The Harcourts have had
the better of it recently, winning zomng
changes that assured more open space and
also, as the councilman said, decisions that
“brought a change from the disasters of wr-
ban living in North America.”

He meant the saving of Gastown and the
junking of an urban-renewal plan that
would have wiped out hundreds of houses
Demolition was supplanted by government
grants and loans for rehabilitation

[n still another battle, neighborhood ver-
stis shopping center, Jack Volrich came to
the fore as a spokesman for netghborhood
integrity. [ walked across City Hall toa large
wood-paneled office to meet Mr. Volrich,
now Yancouver's mayor







Color-splashed steps: distinguish look-
righty. tederal program
helpns underwrite renovation of old homes
between &n Increasing
shortage and the maintenance of
nelghborhood integrity TflE‘I‘lli.!h'Tl'-'lfiLI'l-
Vincouver in the fifties and sixties left the
West End denser than any o r|1 i sector in
Canada and prompted rigid zoning to en-
sure [ivability. Emigrants to suburbia may
find more home for less money in one of 17
municipalities. Largest of these is Bur-
naby, whose mavor, Tom Constable, gets
spiffed up for parading (below)

allge houses
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lowd hanes

He confessed l]'.-tl a asmall ¢
“The city is only 44
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square miles; we're he:rnn'.ud in by waler and
other municipalities. We have very lew
areas where we can develop more housing
And the population has actually decreased
by twenty thousand or so in the past lew
['heére are more households but fewer
people; lamilies are st and the city is at-
tracti -__r:1|--rr.-.=m,~_l-:_-<--..-.U||.I_r|1=
comers find more house for less money in the
MNew Westminster, Surreyv, Bur-
naby, Delta, North Vancouver, Richmond

“More households demand more
vices," the mavor continued, “but if vou've
got fewer people, vou've got fewer taxpavers
to pay for the services. I'd like to see a health-
ily increasing population; that adds to the vi-
tality of the citv. ™

Like as not, people who mowve to Vancou-
ver are foreign born. In fact, as I was re-
minded bv Mavor Volrich-—himself the son

%L

VEials

'Many new-
siuburhs

-
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af a Serbian minéer—more than half of the

population might be termed “ethnic.”

Vancouver has large Italian and Greek
nelghborhoods and counts some 40,000 peo-
nle of German heritage, the result of liberal
Canadian immigration policies. When the
Hotel Vancouver canvassed its staff for per-
sond who could double as interpreters, it
found speakersof 21 languages

New Caste Fills the S

Same Old Roles

There alwavs has been someone at the
bottom of the ladder. Witness the Indians—
squamish, Musqueam, and other bands-—
pushed onto small reserves, and the L hi-
nese. Today the man who pumps your gasor
clears yvour tahle 1n a café is likely to be Eas
Indian—irom India or Pakistan, or perhaps
1 merchant-refuegee from East Africa

In a plywood mill I was attracted by the
hlue turban and full beard of a Sikh who
prabbed sheets of veneer from a fast-moving
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convevor. A few nights later,
curry prepared by his wite in their modern

two-story home, Budhsingh Dhahan told

me why he had left India 18 vears ago: “Idid
not feel there were good opportunities for
my children in India, and I wanted them to
have an education.”

Mr. Dhahan earned a university degree in
India, specializing in the Punjabi language:
in Vancouver no jobs required such scholar-
sip. “Manual labor was my only choice; 1
had five children to feed.’

But he has seen his goal largely realized,
three children have graduated from the Uni-
versity of Bntish Columbia, and a fourth is
studyving there, Theireducation was paid for
in part by Mr. Dhahan's second job, part-
time house construction

“INewcomers work harder than other in
habitants, vou know,” he remarked in the
formal English of his schooling. “They
must, to become established. That is the

.rl'."l' i I'.-'."_ 1.-.'|'.'. e EE

somée  discrimination
There are occastonal complaints of East
Indians being unable to buv houses and of
vandalism against their property. But Mr
Dhahan i satisfied that the East Indian
community of some 13,000 people is pro-
gressing. ' Many are not poor. There are

) L

reason we have

wholesalers, professional peo

Restaurants Spread a Gourmet Feast

Vancouver's diverse population lends
marvelous variety to its cuisine. One night |
dined on Kebabs in a small caié run bv a
Turk. His wife was the cook, his 1 2-year-old
daughter the waltress. Another night it was
venison in Il Giardino, one of three elegant
restaurants standing side by side, each with
g different menu, operated by Italian-born
Umberto Menghi

Just 32, Umberto came to Vancouver as a
walter, started a delicatessen., tried a café in
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|
K
-






Baubles, hangles, and helly dancing
help cash and ouro flow at the Kozmas
(left), a restaurant owned by two Greek
families but staffed by a Malaysian, a Ja-
maican, and an Australisn—all repre-
sentative of Vancouver's rich ethnic mix
Logmng attracted the first settlers insub-
stantial numbers from the United States,
Britain, and eastern Canada. The rail-
road’s influence followed, when 13,000
Chinese were brought over in the late
| 9th century as laborers and went on to
uild an enclave of culture exceeded only
bv the Chinesse communities in New
York and San Francisco. Ta Techen
Tcheung (below, right) tesches part
of that culture—the centuries-old calis-
thenics of TMal ¢l chk'uwon. As vears
passed, lapanese, Italians, Greeks, and
eastern bEuropeans flowed in to form
distinet communities. The most recent
infiux has beon East Indians, such as
Rartar Singh Havre (below), who-—as
= =ual with new  immigrants—aoften
occupy the lowest rung on the emplov-
ment ladder. More than half of Van
couver 15 of non-British ongin. “We are
A City of many countries,” savs Petro
Gardy of Poland (above, right), who
grrived 19 Vears agon.,
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how he found the necessarv capital to launch
himself as a first-class restaurateur. “Ilied to
the bank,” he answered with an open-
palmed shrug.

Ethnic restaurants flowered along with
the city, For years Vancouver's onlv Greek
restiurant was the Greek Village. “But,”
said owner John Cavadas, sitting with me
one¢ night while I put down snails laced with
garlic, then & fluffy moussaka, “all the while
the big restaurants in town were Greek-
operated. They had English names, like the
Piccadilly, and served roast beef.”

Now John counts his competitors—15 au-
thentic Greek restaurants—and moans.

Az in years past, the Greek Village is the
port of call ashore for Greek sailors who
dance sensuously to bouzouki music and, in
home-country tradition, smash glasses on
the floor. While John and 1 talked, I heard
crashingin the bar adjacent. John smiled as
if the breakage itzelf were music; the sailors
spend enough to pay for it.

Timber Fuels Citv's Growth

Vancouver draws much of its sustenance
from the natural wealth of British Colum-
bia, which includes copper, silver, zinc,
lead—and timber.

One October afternoon I climbed into an
amphibious plane, joining four robust men
fora 500-mile journey northward over fleets
of forested isles. At sundown we eased into
Shannon Bay in the Queen Charlotte Is-
lands and boarded the Haida Monavch. The
Momarch is big enough—423 feet long—to
carry 15,000 tons of timber, which she
dumps from her deck by taking on water
ballast until she lists 30 degrees to port.

Logs are loaded by two cranes with 106-
foot booms. The four men I flew with—spe-
cialists in the employ of MacMillan Bloedel
Ltd. , the Canadian timber giant—operated
those cranes. From a lofty cab where Jim
Lockhart worked a set of levers, I watched
the big crane's jaws grabbing and hoisting
logs of hemlock, spruce, and balsam fir.

Jim went to work “in the woods,"” as log-
gers say, after World War I1. He remembers
1t as a time of big men and big trees. Itis less

an adventure today, he feels, because ma-
chines do much of the work. But the efficien-
cv 15 one reason Vancouver remains one of
the world's biggest lumbervards.

Three days later the Morarch eased intoa
cove north of Vancouver and, listing majes-
tically, dumped her cargo with a mighty
whoosh. Small boats began to sort the logs
for pulp, plywood, or sawtimber. Many
would reach the mouth of the Fraser River
on Vancouver’s south side, giving employ-
ment to Neil Perrault.

“Only 16 sections behind us,” remarked
Neil, 2 voung man in a thick black turtle-
neck sweater, when I boarded the tug Nas-
seena 4 from a water taxi. “Usually we pull
about 32.” That's nearly half a mile of logs.

A section is a tidy way of hauling timber:
forty or fifty logs bound fore and aft with
other logs called “head sticks” and “tail
sticks,” hemmed in with “side sticks,” and
laid over with “swifters"and "riders™—the
whole chained together.

Light rain pebbled the river's surface as
we slowly churned upstream to deliver the
logs to the timber company’s storage
grounds. Along the shore, mills made clouds
of steam. A cedar sawmill sent [ragrance
across the water. We passed barges laden
with wood chips.

River Employs Huge Work Force

Opposite Coquitlam, twenty miles
upriver, Barrie Northorp, the Naskeena's
rangy deckhand, dismantled the sections,
walking logs in nailed boots.

Back aboard, he poured coffee from the
pot on the small stove and told me that both
he and Neil had tried office jobs. “Spent
eight months looking out the same bloody
window at the same bloodv thing.” Barrie
said. “No way! I just can't be cooped up.”

Rivermen like these shuttle logs on the
Fraser vear round, with tugs sometimes
breaking ice or dodging floes. Of the 83,000
people who earn a living directly from tim-
ber in British Columbia, a tenth are em-
ploved along the Fraser.

The river contributes to Vancouver's
well-being in other ways. 1 remember

Fog, the magician, erases half of Lions Gate Bridge. The pervasive mist shrouds the
city 62 days a vear; rain pavs court more than twice as often, leaving an annual 60 inches,
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another dayv onits waters, when fog and wa-
ter blended =0 perfectly that I could not find
their joining seam, much less the city's
lowers rising a few miles away. Nearby but
invisible, 225 boats waited for salmon

There 18 tension in such times. But for
Nancy Marshall this morning seemed an
idvil. She steered her 34-foot Sunshine in an
easy Zigzag, paving out the net. She repeated
my question; “Why do 1 like fishing?
Well, . . ." Her arms made a gesture toward
the whiteness that enveloped Sunshine, a
cocoon that blotted out the world. What else
need be said?

Nancy majored in English and tried var-
jous jobs in Vancouver. But for her the city
was “too many people going too fast.” Four
vears ago, at age 27, she invested in a boat
Tdidnt even know how to put the netin the
water, 1 got off where nobody could see me
and just sort of taught myzelf."

Theanticipated salmon run did not mate-
rialize this day. But the Fraser 1s a produc-
Luve river despite development; salmon vield
32 million dollars to fishermen in an average
season. “With luck there's one big day when
yvou might make $5,000," said another fish-
erman, Leonard Hashimoto., “That's the
glamour and excitement vou walit for

Innocent Victims Forced From Homes

Leonard's father, bornin Japan, fished at
a time when a third of the boats along the
British Columbia coast were owned by Jap-
anese. Manv lived at Steveston, whose fish-
cannery stacks emerged as the fog departed
the river's mouth.

After Japan bombed Pearl Harbor,
Japanese-Canadians were moved inland—
much as japanese-Amencans were interned
in-the United States. In 1942, 22,000 people
vanished from the British Columbia coast
Many were taken awayv with little warning,
compelled to leave belongings behind, A
government agency sold their houses, boats,
and cars, usually for a fraction of their

Only memones are mined in this formes
quirry transmuted into a lush botanical
garden within Queen Elimmbeth Park, here
being used by a wedding party. Van-
couver's 144 porks range from pocket-size

patches to thousand-acre Stanley Park
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Honkers meet honkers, Early morning rush-hour traffic awaitsa file of Canada geese

worth. Forthe Japanese it was awrenching,
humiliating time.

some—by no means all—Japanese re-
turned to Steveston after the war, but few
will talk of the experience, I called on a be-
spectacled elder and attempted an interview
that, for both of us, was painful From this
old man, sitting rigmdly in his chair as if my
questions were the whine of a dentist’s drill,
I drew only the sketchiest information. After
the war he had returned to his house, now
owned by a stranger, to look tor family pho-
tographs that had been left behind. They
were not there

Bitterness: Surely there was bitterness in
this man. “It was war," he said opaguely.

Last vear Vancouver shipped 19 million
tons of Canadian products to Japan—Itorest
products, grain, coal, potash, and sulfur
brought by rail from British Columbia, Al-
bherta, and Saskatchewan. Forty percent of
the port's traffic, the Japanese trade anchors
Vancouver's premicr place among Pacific
coast ports.

Fred Spoke. a Dutch-born engineer who
is the port’s general manager, works in one
of those high offices overlooking Burrard
Inlet. “I can look at that mound of sulfur
over there and know roughly how Canada’s

3 )

economy is doing.” he said from the win-
dow. My eves went to a vellow hill beside a
wharf. Two ships were loading there.
Canada's economy Is much on Mr.
Spoke’s mind. She competes with many na-
tions in selling the products of her forests,
mines, ranches, and farms, he reminded me.
“If we're not on our toes here, if our facilities
aren't efficient, the whole country suffers.”
The tricky aspect of managing a port is to
be ready for the future, *Who would have
thought a few vears ago that South Korea
would be one of our big customers?"” Mr.
Spoke asked. “Singapore is now a dynamo
economically, and Malaysia 15 becoming
one, China is a sleeping giant, but someday
she'll awaken, and we're in the pertect place
to take advantage.” Much of Mr. Spoke's
time is spent planning facilities that will be
needed as far away as the end of the century,

Syvmphony Draws Rave Reviews

But it takes more than planning to make a
mature city in the relatively short time Van-
couver has been around. “You have to
dream,” said Michael Allerton.

Thatit also 15 a gracious city s due at least
in part to Mr. Allerton's dreaming for the
Vancouver Symphony, of which he is the

NVational Geographic, Qctober [974
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in Vancouver, where the brisk pace of life defers to the enjoyment of nature.

general manager. Judged mediocre a few

vears ago, it enjovs critical acclaim today

and receives invitations to tour abroad.
An emigrant from London—one

more
man for whom Vancouver's pastures
seemed greener—Mr. Allerton remembers

that in 1969 the symphony counted onl
3,500 concert-series subscribers. “If we
wanted more funds, we had to fill the hall "™
he said. Under Mr. Allerton the symphony
has not shrunk from hawking seats like
s04p, and now can boast more subscribers
(some 39,000 for a six-concert series) than
any orchestra in the world

Mr. Allerton and the governing board
dreamed of a better hall for the orchestra—
and in 1977 occupied the commodious Or-
pheum. Though renovated, this former
movie palace retains the Moorish-style gin-
gerbread of the 1920's. Dreaming on, thes
acquiréd a conductor with impressive cre-
denbials: Kazuyoshi Akivama, who, like
Seiji Ozawa of the Boston Symphony, stud-
ied at Japan's famous Toho School of Music.

] listened as the orchestra rehearsed The
I'mpresario overture, by the maestro’s favor-
Ite composer. "1 vou are on 4 desert 1sland.
what do you take with you?" Mr. Akivama
asked. "I take all Mozart scores.™

Dream On, Vancouver

The conductor, who is 37, seemed bovish
despite hair prematurely gray, To the musi-
clans he spoke quietly. “INo,” he gently cor-
rected the brasses, “it goes like this: pum,
prm, p PUM." He has no need of bom-
bast; raising his baton, he drew the strains
he wanted with flowing movements

Dream Ends on a Glad Note

T

Neither maestro nor general manager
reckons it a disadvantage that Vancouver is
far from established music centers. “We're
not tied to tradition,” Mr. Allerton said
‘We can experiment.” They do—even invit-
ing Big Bird of television's “Sesame Street”™
to conduct a children's pop concert

“We want to find ways to be useful to all of
British Columbia.” Mr. Allerton said. “One
way is to take the orchestra to small towns
We've '-|.“-L|.'['L‘d a magazine to bring people
news of music from all over the world.”™ He
began to talk of videotaping performances
tor schools and of ways to attract even more
concert subscribers:

Michael Allerton was dreaming again.
yet | found no grounds for doubt. By now it
seemed clear that in Vancouver—from Skid
Road to symphony hall—men's dreams
nave a way of working [
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ROM A THOUSAND FEET ABOVE, the

great ridges of Nebraska's grassy Sand Hills

had lost some of their height but had gained in

breadth, billowing endlessly off bevond the

horizon. Little valleys and hollows past num-
bering fanned outin the rough country—and now, in
early November, these still hid a few cattle that
hadn't made it down to the winter range.

Rancher Art Abbott and I had seen about forty
head from his little plane when three horsemen ap-
peared below us. Art put the Piper Super Cub into a
tight turn and made a pass aver the riders. Letting
the plane fly itself straight and level, he penciled
some sort of code on a scrap of paper, stuffed the note
into a tin can, made another pass over the horsemen,
and, sure of their attention, tossed out the can.

Below, his son Chris galloped to the can and
waved up at his father. Now the cowboys would
gather the isolated little bunches of cattle from those
remote pockets of the big Abbett ranch and push
them south into winter range. I leaned forward and
velled my congratulations on this highly sophisticat-
ed air-to-ground liaison system. Art refused to be
needled, and grinned. “Well, it works, doesn't it?”

It sure does. Without the plane, some of those cat-
tle might not have been found in north-central Ne-
braska’s labyrinth of hills and ridges until spring;
without the cowboyvs, they might still be there. It was
somehow typical of the Sand Hills cattle business, A
hlend of transistors and saddle leather, ameld of new
and old that pervades the Abbott ranch.

I'd driven to his spread, about thirty miles south of
Merriman, in my old pickup truck, and it had taken
some doing (map, page 498). From the main high-
way the road back to the ranch is nine tough miles of
rutsand sand traps. The farther vou go, the more vou
wonder where vou made the wrong turn

suddenly, around the shoulder of a high ridge,
there is ranch headquarters, The main house, in a
grove of cottonwoods and box elders, is 67 vears old,
high-ceilinged and spacious (left). Nearby stand the
bunkhouse and cookhouse, and set into the side of
the ridge is a combination butcher shop, creamery,
and commissary that can feed the ranch crew for two
months if blizzards close the road.

Across the ranch vard, a blacksmith forge and ma-
chine shop are equipped to serve either horse or trac-
tor. Bevond the pens, corrals, loading chutes, and
dipping tanks lies a broad, sheltered vallev with
herds of wintering cattle, There is an ageless quality
about a working ranch like this; it is a window into
yvesterday, with something unchanged since before
the ranges were fenced.

Ahbbott himself is the (Continued on pape 400]
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Pride of place lights the faces of
Arthur J. Abbott, lids son Chris,
and davghter-in-law Kim in front
of their ranch house in the heart of
Nebraska's little-known cattle
kingdom. Drawing on a pioncer
heritage of self-relinnce, the
Abbotts and their far-flung
neighbors have cultivated a life of
quict plenty on ane of America’s
most productive rangelands:

The largest tract of dunes in the
Western Hemisphere, the Sand
Hillz are blezsed with an
abundance of groundwater.
southwest of Valentine thedr rich
mantle of graszes rolls like swells
on a windy sea (following pages).
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(Continuwed from page 403)  grandsonof a
pioneer Sand Hills cattleman who rode up
the trail from Kansas in the 1880's. A suc-
cessful banker-rancher, Art has one boot in
the present and the other in the past, That
morning he had driven a four-wheel-drive
pickup out to the hangar where he keeps his
airplane, but not before telling Chris and
two other cowboys to saddle up and follow
him into the north summer range.

Pickups and planes are useful, saving
time and effort, but must be kept in perspec-
tive. It's clear to most Sand Hillers that man
was really designed to straddle a horse.

“We still do much of our cattle work with
horses,"” Art explained. “Out there in the
SUMmMmEer range you can tear up expensive
equipment pretty fast, Horses are also self-
supporting, and on this large a ranch you're
a long way ahead by using them for much of
the work with cattle,.”

Even at 40,000 acres, the Abbott ranch
1sn't the biggest in the area. Art has neigh-
bors with cattle spreads of 60,000 acres or
more, although Sand Hills ranchers com-
monly describe holdings in sections or
square miles instead of acres.

Turning Riverbeds Into Ridges

Nebraska's Sand Hills cover about a
fourth of the state and include some of the
richest virgin grassland in North America.
They were formed several thousand vears
ago, when winds blowing over the beds of
dead rivers lifted incalculable amounts of
sand and molded it into the most extensive
dune formation in the Western Hemi-
sphere—19,000 square miles of great ridges,
mounds, broad hills, and angular little
peaks. Asatrue dune region it has been com-
pared to the Great Eastern Erg of the north-
central Sahara,

I mentioned this late one afternoon to my
friend Jim Van Winkle of Valentine, Ne-
braska, as we headed up a remote cow trail
through the hills of Cherry County. Except
that grass covered nearly evervthing, we
could have been in the Sahara dunes,

“T wouldn't know,” Jim said thoughtful-
lv, “but I'm sure of one thing: Folks around
here don't care to haveit called desert, Can't
say that I do, either.”

I had that coming. It isn't desert, of
course—except in the sense that an oasis is

Land of Long Sunsers

desert. The vast dunes of the Sand Hills lie
atop great aguifers, in places almost a thou-
sand feet deep, and the dunes themselves
may sérve as reservoirs. This is a grassland
biome bursting with life, what the Sahara
might be if it were blessed with maore
moisture.

Wind-sculptured sands give the hills their
character. Water—and the land's ability to
store it—gives them their quality, This is
one of the few major dune systems in the
world that lie in a temperate zone with sig-
nificant precipitation. Snow and rain, fall-
ing on what are essentially great piles of
gquartz sand enriched with plant remains,
soak swiftly into the highly permeable soils,
and little is lost in immediate runoff,

High water tables jewel the land with
lakes and ponds, marshes and wet mead-
ows. The northern and western regions of
the Sand Hills are strewn with lakes, some
1,300 of them.

It is a strange and unlikely region, teem-
ing with ducks, geese, herons, wild swans,
shorebirds, pelicans, and gulls, with sudden
little creeks and half-hidden spring runs that
support trout, pike, and beaver. In the river
breaks and thickets are white-tailed deer
and wild turkeys, in the subirrigated valleys
are ring-necked pheasants and prairie
chickens, and ranging across the grassy
swells of the open country are mule deer,
antelope, and flocks of sharp-tailed grouse.

It's & big country. Cherry County, of
which Valentine is the seat, is larger than
Connecticut. A part of Cherry County that
is larger than Delaware is without a town of
any size. Or even a post office,

Talking About Weather and Old Times

The rare combination of low population
and productive land has made for a warm
and neighborly breed of people—men and
women who cherish the company of others.
When they get together, thev usually talk
land, cattle, horses, weather, and wildlife.
All things worth talking about, and always
salted with humaor.

Late one blazing day I stopped at a cross-
roads establishment to rustle up something
wet and cold. There were a couple of old
ranchers at the bar, and we somehow got
around to the subject of the ald days and the
hard outfits they  (Continued on page 505)
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A word with the animals begins Chris
Abbott’s 12-hour day of dehorning and
vaccinating cattle, 2 major fall task on his
fathers Cherry County ranch. Come
spring, when he, with his wife, Kim, and
nis brother, Mike, will calve as manyv as
1,600 cows and hetfers, he may perform a
tew cesarean deliveries—a "-..Lll |‘ iearned
from his vet

Of Arthur Abbott's five children, only
the =ons are staving on, while all three
daughters are pursuing thelr Own Careers.
Un a two-week homecoming from Vail
Colorado, 25-vear-old Diane (below) still
has “sand in my shoes,” but savs “thers

isn't a whole lot for vou here, unless you're

going to e a rancher,” Content with thai
calling and the wide-open spaces, Chris
[indsthat "even the Roclidesstart closing in

an me after I've been there a while

F



Like giant jackrabbits, mule deer bound through lush Sand Hills grassland. A
friendly environment for wildlife, the hills are also ranged by white-tailed deer ana

antelope, while hundreds of lakes offer stopovers for migrating waterfowl

(14 National Geographic, October 1974
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(Continued from page 40¢) had ridden for,

One said: “1'll never forget a spread that 1
worked for in the early twenties. We were
rode hard and put up wet. Boss would wake
me up in the dark and say, ‘1 hate to disturb
vour beauty sleep, but it's time to roll out.’
And I'd say, ‘Aw, that's OK, because I only
had one boot off anvway."™

His friend grinned, adding: “Yeah, that's
how it was. One time 1 turned off the coal-oil
lamp and rolled into my bunk after a hard
day. When the boss woke me up to start
waork, I reached for the lamp to light it and
burned myself on the chimnev. It hadn't
even cooled off1"

Conceming Flies, Skunks, and Snakes

It’s country where a man will take a min-
ute to talk and enjoy it, Like the Labor Day
afternoon in Valentine when 1 stopped hy
the Sand Hills Museum to get acquainted
with G. M. “Morie” Sawyer (pages 516-17),
It was a quiet day, with folks off fishing at
the Merritt Reservoir or gone to Johnstown
ta the rodeo. Sawyer was reclining in an old
chair near the open front door beside his
brass cash register, a lanky jasper with
brown stetson pushed back on his head,
booted legs crossed, and flyswatter in hand.

I'made aturn around the museum, taking
in the antique cars and two-headed calves,
and ended up at the front door where Saw-
ver was swatting flies,

“Well, are vou hitting all of 'em?" 1
opened,

“Gittin' a tame one now and then."
{swatl)

“You overkilled that one. Reckon vou're
overgunnedr”

“Doubt it. Many's the one I've had to kill
twice. Set down and rest.™

S0 [ pulled up another chair and we sat,
looking out into the long golden afternoon
and sharing the flyswatter and talking of
many things—whether askunk hastoset his
feet in order to squirt, and how to get rid of
the smell if he does. whether cats are any
good or not, and how far up a man's leg a
rattlesnake can strike.

After a while, John Van Horn drifted over
from across the road to offer some general
comments about September flies; and how
they come indoors. He is an authority, hav-
ing once run a calé and saloon. We talked

Landof Long Stunsets

about oil prospects in the Sand Hills, and
about the local man who'd bouglt into a
Wryomingfield and got a check for fifty thou-
sand dollars and showed it to evervone in
town until it was all wadded up and almost
worn out, and then proceeded to lose it. We
tulked about who owned the most land but
put on the least airs.

And the golden afternoon slipped gently
away, with rich yarning—an exchange of
things learned of and from the land, mainly,
and which are the best things.

I had supper in Valentine at the Home
Cate—not dinner, but supper; vou eat dip-
nerat noon. People were beginning to return
from the Johnstown rodeo—the little ones
tired now, their mothers glad to be eating
out, and their sun-darkened fathers with
pale foreheads walking with the short, care-
ful steps of men wearing riding heels. The
young men high-shouldered and lean; the
older, heavier men carrving their weight
well above their trophy buckles as old riders
do, with thick torsos and slim kips. Howdy-
ing and laughter filling the rooms.

I ordered my beefsteak well-done, and the
waitress smiled. “Just the way I like it my-
self,” she said. Which is one of the cultural
features of the Great Plains that most East-
erners deplore—but notas much as some old
cowmen deplore rare beefsteak.

“Cultural Desert” Spawns Good Writing

Not long before, 2 man had told me how
his eastern-bred wife longed formany things
back home, voicing the poignant regrels
that other women have feltin the Sand Hills.
It was a cultural desert, she said bitterly,
without theaters, concerts, salons, good
books; or any appreciation for such things,
She overlooked the fact that two of our
noted American writers, Willa Cather and
Mari Sandoz, were products of Ne-
braska grassland, Miss Sandoz of the Sand
Hills; Misz Cather of the prairie farther to
the south,

But if the Sand Hills country has gaps in
one culture, it has surely filled them with a
rich culture of its own. Superficially this
manifesis itsell 1n rodeos, hearty steaks,
pickup trucks with rifle racks, and bumper
stickers reading “Goat Ropers Need Love,
Too." But all that is underlaid with a heady
sense of freedom in great vistas worth being
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Call it Cow Town, USA. Nobady minds
in Cody, where a mid-sireetl gathering of
teenagers disrupts traffic not a bit(above)
Cattle, after all, are the lifeblood of the
sand Hills, and schools for ranch children
are among the towns major institutions
At the Western Cafe in Hyannis (left),
vouths from outlving ranches mingle easily
with elderlv townsfolk. Shellie Herman (in
white aweater) commutes 76 miles daily to
the new million-dollar high school, while
her friend Rosalie Ougier Hves in town, a
custom from early days, in a home owned
by her rancher parents. In addition to busi-
nessmen, communities are populated
iargely by retired ranchers or their wid-
ows, like BS-year-old Hazel Hayward
(with cane). One of her sons, Chuck
Hayward, went to Hollywood in 1948 and
became a stunt man for actor John Wayne.

Land of Long Sunsets

iree in, of close families, of good neighbors
who need and are needed, and of faith in
the purpose and quality of people and work.
Once an old cowman raised a toast: “To
the improvement of the breed,” and I asked
him if he meant cattle. “Yes, and horses
too,” he replied. “But men, mostly.” His
was an old hope, shared by people every-
where, but in the Sand Hills it is hope sus-
ceptible of attainment.

Une-room-school Svstem Works

There is a special self-reliance among
sand Hillers, and they learn it voung. For
example, getting to the one-room school-
houses that still serve many ranch families
isn't just & matter of catching a bus at the
corner. The children get there by them-
selves, and it is said that they start to school
“when thev're 5 vears old or can drive a
pickup, whichever comes first. " It's not un-
common to see 9-vear-olds who are experi-
enced drivers—even though they can hardly
reach the gas pedal. Most of their driving, of
course, I1s done on isolated ranch roads.

Don and Olive Fornev ranch between
Lakeside and Rushville. All their children
attended a one-room school south of their
ranch—a little school that now has 12 pupils
and eight grades.

When the five Fornevs reached high-
sthool age, they went to Rushville to board
with family friends, coming home only on
wieekends. It's another one of those Sand
Hills methods that works, Two Forney sons
are now physicians, one has just finished
law school, another plans to be a veterinar-
ian, and the only daughter, married to a
yvoung rancher, 1s a college graduate.

I'don’t know if Don and Olive Fornev are
tvpical Sand Hills ranchers or not, but I like
to think so. They own about 18,000 acres
and lease another 10,000, They work hard
and love ranching, but feel that the averagre
family rancher has had a tough time of it—
providing his labor free of charge, or receiv-
INg no interest on his capital investment, or
poth. Don points out thet while labor unions
may demand new contracts and manage-
ment can adjust to higher costs, the cattle-
man ¢an do neither. Don sells his cattle at
auction, usually at nearby Rushville, with
the cowman’s Jament that he must deal in a
buver's market rather than a seller’s,




The Forney ranchis a cow-calf operation.
Art Abbott, by comparison, sells many 2-
vear-olds, while other ranchers market
maostly vearlings. But Don Forney prefersto
s¢ll the calves, and his two calvings each
year spread the calf crop over the market a
Iittle better.

There is the usual March calf crop, and
another in late August and early September.,
The second calving occurs while the cows
are still on summer range and the annual
covote populationis atits peak. Don flies the
range almost daily then, checking on calving
and watching for coyvote trouble. Like many
other Sund Hills ranchers, he's a superb
off-nirport pilot. He learned to fly in 1940
and stopped keeping a log at about 15,000
hours, and that was quite a while back. But
he's a true Sand Hiller and has logged more
time on horseback than in a cockpit.

Opportunity for Volunteer Cowhaoys

Several vears ago Don and Olive bought a
beautiful 6,000-acre summer range in the
Pine Ridge country about fifty miles north of
the home ranch. Don swears they bought it
to run cattle—but friends wonder. With its
rolling grassy parks, ponderosa pines, and
wild turkevs and deer, it qualifies as pretty
good people pasture as well,

Moving cattle to the new range poses a
problem. They now truck them, and that’s
expensive. An alternative might be to trail
cattle from the main ranch up into the Pine
Ridge pasturage. But do they have enough
cowboys? Olive Forpney smiled: “That
wouldn't be much of a problem. It would be
g real old-fashioned drive, mostly cross-
country, and there'd probably be plenty of
help for a drive like that."

Beautiful as it is, their new Pine Ridge
range is {rosting on the cake. The Forney
ranch itself is country enough. Don and his
sons have planted thousands of trees by
hand, fencing them aganinst cattle. These
stands of pine and cedar are nurseries for
deer and winter shelter for pheasants,
grouse, and other wildlife.

Being a wildlife hiclomst, 1 was keenly

interested in Don's excellent patches of cov-
er. He has fenced little seepages near wind-
mills, letting each mini-pasis grow to lush
stands of grass and forbs. The overflow of
one stock tank has beendiverted into a small
fenced area with its own pond—and as we
rode pitst the place in late fall, it teemied with
ring-necked pheasants, Don and some of his
family and friends hunt the ranch, but they
crop the game lightly, and there isa 200-bird
flock of sharp-tailed grouse that is never
hunted at all.

Land of the Last Frontier

The Forney ranch lies near the western
edge of the Sand Hills, where the greatest of
the ancient dune formations occur. These
are long, massive ridges that may be a mile
across and as much as ten miles long, gener-
ally aligned along an east-west axis by the
prevailing north and porthwest winds.
Some of these ridges are as struight asa buf-
falo lance; others curve like a strung bow.
Many are high. Wild Horse Hill in Grant
County crests nearly four hundred feet
ahove its valley floor—and about 4,200 fect
ahove sea level. Many of the area’s ridges
have an elevation of 4,000 feet or more.

In addition to these big dune systems, nar-
rower ridges rise from forty to ninety feet
and extend generallv from northwest to
southeast, A third tvpe of dune, found al-
muost evervwhere in the Sand Hills, shows
no particular orientation to the prevailing
winds. Mostof these dunes are less than thir-
ty fect high, resembling little cusped peaks
of stiff meringue. These are the “choppy
sandhills" or simply “choppies"—abrupt lit-
tle peaks that flank the main dune system in
a tangled confusion of rough land.

The Sand Hills were among the last of the
great American ranges to be settled. Pio-
neers thoupght the region too rugged, and too
lacking in forage and water, to support
livestock.

The first ranch along the northwestern
edge of the Sand Hills was established 1n
1877 by E. S. Newman, who raised contract
beef for the Pine Ridge Indian Agency. He

Second fiddle to her lurgerdreams, 1 T-vear-old Lisa Rhoades's tnlent for hluegrass
music will, she hopes, see her through college and law school, Here, with niece Tara
Jane Ectes, she warms up for an old-time fiddling contest at Thedford's high school

508

National Geographic, October 1978






and other ranchers avoided the hills to the
south, believing them to be useless to cattle
and dangerous to men. Yet, with almost ev-
ery winter storm, 2ome of his cattle drifted
sputh into the dreaded choppies

Dhuring the March blizzards of 1879, aline
of NWewman's N-Bar riders tried vainly to
hold their herds north of the Niobrara Riv-
er, on the edee of the Sand Hills, but failed
Thecattle broke through the lineof cowboys
and vanished into the mightmare country

N

L

Shinnyving windmills, breaking horses,
hranding calves: Experienced helping
hiands on Elsie Roth's 5,000-acre ranch
near Mullen, Helen Amsberry (right) and
Betty Evans (above, with daughter Dori)
can do it all, Women’s lib? Says 50-vear-
ald grandmother Helen, after repairing the
windmill: “We've always had it, s0 we
don't know the difference.”

iU

south of the river. Newman refused to send
any men after the lost stock, but a cowboy
named Jim Dahlman—who would become
the longtime mavor of Omaha—and 11 oth-
ers volunteered, With remounts and ample
eruh, thev set out on Apnl 15,

To their great surprise, they found rich
vallevs and cattle that were fat in spite of the
terrible winter. They recovered not only

their own cattle, but also many others. Five
weeks later they came out of the Sand Hilis




W
1
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with 9.000 head—the N-Barstock as well as

3.000 other cattle, some of which had been
lost earhier. Hundreds of the recovered cattle
had been in there for several vears

Texas Drovers Know a Good Thing

It was the birth of a grassland empire that
drew men from many quarters—and for
r'l'iEJ.Fl_"r' FESOs.

some of the earliest Sand Hillers were
‘Texas drovers who pushed trail herds north

and never rode south again. Thev took a
canny look at the open range. good grass and
water, and lush winter pastures, and began
to locate. Perhaps thev swunga wide loopon
oCcasion, or were a bit free with the running
iron, but those are things that their descen-
dants don't talk about much.

Thoze early Sand Hills days had their
share of hard cases. Some were simply very
tough cattlemen like the notorious Print
Ohve, whowas  (Conmtinued on page 516)
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brought 2 new wave of homesteaders into
the Sand Hilis, a succession of dry vears
wiped most of them out. Today, even with
big center-pivot irrigation systems produc-
Ing crops in some places, most ranchers are
interested in farming only as it complements
cattle ruising. The scale of values is still
couched mn terms of beef—as it was vears ago
when cattleman John H. Bachelor built the
largest house in Valentine. It seemed appro-
priate to include a fine piano in his house, so
he went shopping in Omaha, where a piano
salesman showed him the best.

“"How much?" azked J. H.

*That will be 31,500, sir.”

Land of Lome Sunsets

Shadows of yesterday fill the Sand Hills
Museum in Valentine, whereowner (G, M

Sawver relaxes outside with his mandolin

He gave up ranching tweénty vears pao to
indulge 7 passion for collecting: things—
particularly antigue cars, of which he now
hias 18, How many people drop bv? “Not
néar enough,” he savs.  Well it
wiouldn't be the Sand Hills otherwise.

1. H. exploded: *Why, there nin't notltin’
worth $1,500 that can’t have a calf!”

Unlike many other parts of the West, the
sand Hills region seems to be strengthening
its role as a beef grower—a pastoral tradi-
tion set in a folding ocenn land of grass that is
a source of immense pride to Nebraskans

It's also tourist country of a different
kind—not a region where visitors can expect
to be passively entertained. Sofaras [ know,
there 1sn't a dude ranch in the Sand Hills,
But if people come here with active inter-
ests, the hills are a rich lode of recreation for
the naturalist. rock hound, photographer,
hunter, artifact bulf, hiker, and horseman

Coming Home in Duy’s Last Light

The Sand Hills are best seen from horse-
back. But for most people the best wiy is
from north-south highwayvs late in the day
when the landforms are thrown into full re-
lief by the long sunset, Highwavs such as
state 27 between Ellsworth and Gordon, or
State 61 between Hyannis and Merriman

Still, I supposethat U, 5. 83 ismy favorite
because that's the route [ usually take out of
~arth Flatte after having been East too
long. The road runs through open country,
gradually rising but not doing much else
And then, abruptly, it drops into the breaks
of the Dismal River through a wild tumult of
soaring ridges, deep folds, and rough little
choppies. This 12 one of the finest wavs o
come back to the hills, and early evening iz
surely the time, with the greens deepening
and blueing and the sun lving flat and or-
ange against the flanks of the ridges

It's all as good as ever, just as remem-
bered, and caught in the prime light of the
coming-home time, We hit it just right. Full
dgark mabout anhour, but by then we'll be in
Valentine if this old pickup doesn't swallow
avalve. And then—1'1 have the big T-bone,
maam, well-done []

1
[—
e |



Djibouti, Tiny New Natlon
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HE TEMPERATURE =oars
" 5 above 100 degrees, and mue-
Finess steams the senses. Y et
withing saps the energy of the
crowd. Grinning men brandish
spears, seas ol C

MARION KAPLAN 1 ildren wave

banners and balloons, bejeweled

women flish curved dageers.
June 27, 1977, brings indepen
ence to the French Territory of
the Afars and the Issas, and the
Republic of Djibouti is born. Its
flag bears a symbaol that adorns
celebrators' caps (left—"the star
we shal]l follow in our hope and
struggle,” declares President
Hassan Gouled Aptidon

This new African nation faces
a truly formidable struggle, The
Massachusetts-size land has vir-
tually no natural resources.
MNinety percent of its gquarter of a
million citizens are illiterate; 85
percent unemployvment plagues
Dijibouts town, its sole major

city. And the countrv's popula-

tion 15 split between two histori-
cally antagonistic peoples, the
\fars and the [ssas

Yet the world's eves are fo-
cused on Djibouti. The tiny na
fion 15 an oasis of neutrality
among militant neighbors, So-
malia, Ethiopia, and Ethiopia's
breakaway province of Eritrea

Dijiboutt also averlooks the strait
of Bab el Mandeb, or Gate of Sor-
LW |'|;1’.'ii_.*~:1|'r| }-} 70 vessels a
day on the vital shipping route
hetween the Red Sea and the
[ndian Ocean.

Althoueh the French tricolor
flies no more over the last true co-
lonial outpost 1n Afmca. about
3,000 French military and -ad
ministrative personnel remain to
keep the peace and buov the
economy. Meanwhile, Djibou-
tians ook to thetr only source of
hivelthood—their location—to
rive them a trade hifeline and at-
tract foreign aid to shore up their
stabilizing influence in the war-
ravaged Horn of Atricn




Djibouti, eye of the stonm e,

Amid swirling political turbulence, Djbouti
stands as a peutral gatehouse on the Red Sen
The recent Somali-Ethiopian war interrupted
Ethiopia’s trade via the port of Djibouti (Facing
page). Formerly French
Somalilond, the colony in
1967 became the French
Territory of the Afars and
the lesas,

w

AREA:T 8 4% s mi(22,00050 km). POPULATTON: 5L
250,000, fszus and other Somalis, 49%; Afars, 30%;
Arabs, 4%; Europeans, 4%. LANGUAGES: French,
Somali, Afar. Arabic. ECoNOMY: Port and railroad,
camels, cattle, goats, sheep. CAPITAL: Djiboutl, pop
160,000, RELIGION: Chiefly .
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Colonization of the Horn, 1897
E'..'.":'.'l:.jt-.:'u!l colonization was Spurred I';r
the opening of the 3uez Canal in 1869,
Ethiopia -‘J‘.*FI-E”E-:I ltallan invaders in
896 and consolidated its territery.

ANGLO-
ESYPTIAR

E.-nnli :
- -w--':"-ﬁ‘-h.._

Italian expansion, 1940

Fascist Italy attacked Ethiopia in
335 and |:l:|l late 1940 ae cupled all the
Hornescept for the French anclase
Britain defeated thea Italians In 194,
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United Mations neguti;ltiu ne. 1952
Ethiopia was federated with Eritrea
and had regained the Ogadan by 19532
I 1955 it assurmed complete contro
of the disputed Haud grasslands. The
former British and [talian calanles
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JIBOUTT is as helpless as a
goat that two lions are wait-
Ing to pounce on, We guard
the goat,” a French naval of-

ficer remarked. Wary of Dii-

bouti's neighbors—Somalia and

Ethiopia—France bolsters its for-

mer colony’s defenses. The gift of

a venerable military transport

plane (above) gets the republic’s

air force off the ground, and a

French patrol boat changes hands

to insugurate its navy (right).

As Ethiopian and Somal: forces
tought it out in the Ogaden last
December, Lt. Mohammed Abro
Mohammed inspected a detach-
ment of the Groupement Nomade
Autonome at the fort of Assamo
(left) preparing to patrol the
southern border. Afars and Issas
march side by side—a sign of
cooperation between the Utwo
peoples that their leaders hope
will spread.

Djibouti’s Afars, who occupy
three-fourths of the nation, are
related through centuries-old
sultanates to the Afarsin Ethiopia
and Eritrea. Within and withouit
Dijbouti, however, the Afars are
politically fragmented. The Issas
of the southern plains, a Somali
group, are more urbanized than

the Afars. Before independence,
many Issas favored union with
Somalia
Both peoples are traditionally
nomadic, Their enmity was born
of fierce competition for scarce
pastures and water holes amid
Djibouti's barren landscape. For
each, the tribe “is a small repub-
lic, a living and indissoluble cell
reinforced by Islam and a
common language,” wrote one
observer. To help defuse tribal
hostility, the nation's government
iz carefully balanced between
Alarsand Issas.

Dftbouti, Tiny New Nation on Africa’s Horn






EVERED umbilical cord.
the train from Diibouti
town (above) heads for the
southern border, end of the

line after Somalis cut the rails to
Addis Ababa, Ethiopia's capital
Dijibouti’s economy was
ratied, losing half a million dol-
lars a month in customs duties
from the railway, which carried
ol percent of Ethiopia's foreign
tricle, The railroad line has since
been reopened.

de-

-

Born in the desert, President
Hazzan (zouled (above), an Issa,
savs, “We are a nation of shep-
herds, and proud of it. Unity of
the people 15 integral to the solu-
tinn of our problems. We have
prepared many regional proj-
ect=, but we will need ]|.-:_:|[_|_" In
ong development plan at Lake
Aszszal (left), a salt lake 512 feet
below sea level, two geothermal
wells have been dnlled to pro-

vide power







bk ATER DICTATES oul
routes, our lives,” To that
ageless refrain, a herds
man slakes his camels'
thirst (left). Beneath the parched
s0il of Dijiboutt lie abundant
pockKets of water, but digging is
costly and often fruitless, Plan-
ners hope to increase the number
of permanent wells and convince
nomads that the desert can
bloom if they will farm 1t
The dearth of agriculture con-
tributes to malnutrition, which
often breeds tuberculosis. Many
people take the edge off their
hunger by chewing ka!, a
cuphora-inducing plani. To
nourish a healthier future, the
Roman Catholic Social Home for
Alrican Women holds child-care
claszes (below). Parents and
children alike often reflect a
handsome grace, like this girl on

Independence Day (right)
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Like lunar sand castles, limestone spires sculpted by hicarbonate springs



redar from the shore of Lake Abbe, on the frinee of the Great Rift Yalley sustem






ITH JOBS harder to find
than acooldrink, the Etab-
lissements Coubéche firm
15 a magnet for workers,
who bottle Coca-Cola(right) and
deliver imported fruits, vegeta-
bles, and frozen meat
scarcer still are college gradu-
ates; Hassan Chehem (below.
richt), one of a handful of nomads
who hds made it, now teaches
Typically, he grew up in an ex
tended family of 20 people, all de-
pendent on their hvestock herd
“It takes a lot of will to make it
through school,” he savs, Beside
him stands his father, an Afar
herdsman who leaves his flocks
once a month to visit his son. *]
believe In 1It|l_' umity ol our twis
peoples. Alas, many do not,” he
admits. “But I know we Afars
cannot lose our identity.”
Another family (left), one with

Somai tes, shares such opti-
miism. 1heérese Aden heads
the  administrative branch of

1”‘"__'

ST S

Dhiibowti, Tiny New Nation on &

Dybouti’s Eduycation Depart-
ment. Her hushand, Lue, is di-
rector general of the Treasury
“Think of our country as a
naby born with a large head-
the city of Djibouti—on a frail
body,” Luc suggests. “We musi
cure this. Then the baby takes jts
first steps, sometimes grabbing a
hand to hold. But that child will
walkoniisownoneday.” []
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1" TRAVEL for travel's
sake, . .. tocome down
off this feather-bed of
civilisation, and find
the globe granite under-

foot and strewn with cutting

flints.™

Brave words, theze, written
by Robert Louis Stevenson 100
vears ago and published in his
classic Fravels witha Donkey in
Lhe Cétiennes,

The words captured me as a
vouth and, forthwith, [ was
committed toa life of travel nnd
writing. Now my ambition to
follow in Stevenson's footsteps
brings me to the mountains of
southern France; W another
donkey called, like his, Modes-
tune; to the “travel for travel's
sake™; and even, as Stevenson
added in his original journal,
“to write about it afterwards. "

But what of “granite under-
foot™ and “cutting flints"?

=tevenson's route, from the
town of Le Monastier to St

Jean du Gard, was 120 miles,

and he walked itin 12 davs with

his Modestine carrving onlh
gear. To remain faithful to

Stevenson, I too will take 12

days for the walk, and with a

donkey. Sounds easy, Yet,

consider,

Third day out:; | stand on a
high field of golden stubhble
Around me as far as the eye can
reach, ridge upon ridge of wild
mountains, biue-green with fir
and spruce, floal on a sea of
mist, It is raining and the clouds
are gray and roiling. After four
hours of travel we have arrived
at nowhere, lost and walking in
circles

We are also in prison. Barbed
wire—unknown to R.L.S.. un-
expected by us, and impossible
for Modestine to cross—ap-
pears to surround every field.
Night nears.

Tenth day out: Modestine
and 1 are crossing an aban-
aoned rallroad bridge high over

100 years later. ..

I

vl ol
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By CAROLYN BENNETT PATTERSON

EEMIE ASSETAST EDETON

Photographs by COTTON COULSON

the gorge of the raging Mimente
River. There are no guardrails,
and 1 take care (o steer Lthe don-
key down the middie.

MNear the end of the bridge
Modestine spies a line of see-
through holes in the roadbed
and stops dead in her tracks.
Forced to turn back, T gingerly
reverse her direction on the nar-
rOW SPAN.

Then the donkey baltz and,
with all the strength that terros
can muster, [ throw myvself
across her neck. She drags me
along for endless seconds before
slowing toa halt. I rate that one
a“cutting flint."

Twelfth and last day out: We
stand al the Col de St. Pierre
and try to detect & path across
the granite wilderness dropping
steeply off the side of the high-
way. Evervwhere huge boul-
ders, myriad rocks, and sharp
stonts makeé chaas. It is the
route of no return, so precipi-
tous there can be no climbing
back up should we fail to find
thetrail, We start down

That one qualifies as “granite
underfoot.™

EOT TR AODTI MUY LTH,. TEimEINGE

“Glad did [ live.” Robert

Louls Stevenson wrote in
“Requiem,” and nowhere did
e embrace life more fulls

and happily than in his Travels
with a Donkey in the Cévennes,
written in his 20's (above)

The book's frontispiece

(Facing page) depicts his
adventures, relived by author
Patterson a century later
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P o LT T START at the
bepinning of the story,
at Le Monastier, where
Stevenson  “spent aboul &
month of me davs” petting
rendvimap, page 538).

‘Monastier.” he wrote, "is
notabie for the making of lace,
for drunkenness, for freedom of
language, and for unparalleler
political dissension,

\nd the 27<vear-old Scol
lowed it all, making (nends easi-
v with town officials—"great
companions”—who helped him
shop (0 camping equipment
and a donkey

Din accaston he would travel
with friends to nearby Le Puy,
where be reported indulging
a “argantuan’ meal—"a hig
elice of melon, some ham and
jellv, a filet, n helping of gud-
geons, the breast and leg of a
partridge, some gEreen pPeas,
eight crayfish, some Mont d'Or
cheese, a peach, and a hand{ul
of histuits, macaroons, And
things.

All for three franc=a head

| too find it easy to make
friends in Monastier, My first,
Andre Broggo, has located thal
now rare animal—a donkev
and bought her formy walk and
the 1978 centenary celebration
of stevenson's walk.

Ln the side of ¢
that the town haz diminished
from the 5,000 population of
Stevenson’stimeto 2.000. Lace
making is almost gone, and 1 see
no drunkenness or excessive
freedom of lAnguaEe Or any un
paralleled political dissension

“Char differences are not as
clear-cut as in the past, and peo-
ple cross boundaries,” SAvs
voung Paul Dutang, the tax col
lector, who, for example, leads
the choir at the Roman Cathaoli
Church althourh he belongs to
the left wing of the Soctalist
carty

But some thing=s never
change, as Dutang expliains

yanee, | jeam

"-'ill

Crown of the Cévennes, Mont Lozéere 1= 0
windswept citadel of rock; wild flowers, heather,

and ferns. Here Stevenson "ook possession L8]
a new quarter of the world. "™



L. wearcall travdlers in ehat Joln Bunyan calls
the wilderness of this wonld.....”



Le Monastier
START sePTEMBER 23

Monast ans pregdicted
that R.LS. woubd
sficoarler an his trae
"many ludic Faui
FHESS vETLUrES
|evan ] suddan Seath,

Mingdyariures shared by

“ Steverspn and Pattamsan
Inc'utded gotting lost several
times. T~ Steverson
Cantanary Committee hat
row marked & routs for
walhery

100-year-old
Jootsteps
retraced

Setting forth with his donkey,
Modestine, Stevenzon walked
main reads, covering 120

miles. With those roads :
Our Lady of the Snows

now paved and _-|_:E.1n RETOusS q:...,_q__,________\ ey MOw attracts busloads of
with motor traffic, : Soorists: wive trsta and
author Patterson and __-_-H’J-li'i'mtlrrh, 1 byy wine imported and
her Modestine mostly_f .91 Fewt T aged by tha manks

: ack tracks and
trod back tracks ane Montag :du-ﬁ'
abandoned raflroad

L iong:

beds, o route (in LnE‘!nymri
red ) that added
about 20 miles

teation's Inrgest. the
fallenal Parkefthe

Cavenngs coyars
Hmhﬂm
F8_ 060 acres!
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O WEOMITIAR
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FINISH octoser 3

“Cinillsed country,” prociaimad
- LS, of ha lastatop, atown
. M ! of southern airs and graces

St. dean du Gard
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with a wry smile: *This is a
town where people o to bed
very early, but when vou walk
down the street at 1 a.m. all the
curtains move back for better
viewing,"

The curtain peepers might
have found food for talk in the
spectacle of my repeat of the
gargantuan meal in Le Puy.
With the Broggio family as
guests, I sit down to lunch at
noon and rige from table at 6
p.m., & tribute to the skills of
chel M. Gérard Antoine, who
with his wife, Noelle, owns and
operates Le Bateau Ivre

Under the beamed ceilingof a
raoom built in 1750, on a round
table covered with madame's
own linen trimmed with an-
tique lace, we feast on the same
memorable succession of dishes
that Stevenson enjoved. The
price—200 francs, or forty-five
dollars, & head—reflects an-
other kind of change wrought in
the past hundred vears,

. ONASTRIANS, of
all shades of
thought in poli-

tics,” wrote Stevenson, “had
agreed in threatening me with
many ludicrous misadventures,
and with sudden death in many
surprising forms. Cold, waolves,
robbers, above all the nocturnal
practical joker. .. ."

No dire predictions come my
way, but, curtously, no one ex-
pects me to make it in 12 days
For the most part, Stevenson
traveied the main, most direct
roads. Today those roads are
major highwayvs, with danger-
ous traffic and blacktop painful
la donkey hooves

Advisers counsel back roads,
cattle and sheep paths, hiking
and horseback trails, and aban-
doned railroad beds, All clearly
marked, they say, and running
through the villages and towns
an  Stevenson's moute—Dbut
longer, much longer.

Trudging uphill from Chevlard 'Evéque, the author
tugs at her donkey, an animal with opinions often opposite
from those of her companion. Nevertheless, Patterson
observed, “My Modestine is sweel, with warm brown eves
and a talent for listening.” After an “uncouth beginning™
stevenson, too, grew fond of his donkey. “Her faults were
those of her race and sex; her virtues were her own. "




| =et off with Modestine from
Le¢ Monastier at davbreak on
september 22, 1977—just 99
VERTs Lo the dav after Robert
Stevenson. A
well-wishers trails along for the
hour or so: the Brogmio
family and two Stevenson butfs
[rom Edinburgh
Robin Hill and Julian Wilt:
shire. Photographer Cotton
Coulson walks with LS
day, and every day
% hiriskly, o 14-
vear-old lady somewhat

than Stevenson's “diminutive

AR bipuryet o

[1rsl

=COLIRN—

MK

Maodestine sie

Al B

she-ass, not much bigger than a
dog, the colour of 8 mouse, with
a kKindly eve and a determinegd
under-jaw."

Fhat Modesting gave her
master infinite trouble on the
first day, walking at a snail’s
[P E, investigating EVETY ctile
path, contimually
and frequently shedding her ill
LLll[:P!jfﬁ?ﬁfj

Brow=sing.

Y

Fupéres on
I|l1 LE : ; - |

day, E.L.5
the church overflowine. Since

WARTIN e
=T

foandd

arrive on & Thursday, 1 pay my
respects, instead, to the village
war memorial, where a long list
of nanmes cut In stone testifies to
he terrible toll of World Wazs
enough for gener-

I —anpguish
ations

We detour by way of Fugeres
to pick up a leg of the Grande
Randonnée, a network of farm
and tracks for hikers
And st Fugéres we meel the
nobleman

Al the beminning we have no
way of knowing who he 15 A
farmer himself, he 1s talking to

andd woond

w
1
=

i
i
-
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farmers at the wvillage
cross, dressed as they in rough
countrv clothes

We exchange bomiour

ot her

AN
he says, “Modestines Steven-
o

Ah, one who knows!

He elects to walk along to
show us the way and, presently,
his meager English grows and
he tells his name. Albert du Lac
e Fugeres (page 344), whose
noble family has hived here for
eight humdred vears, He sings
ind dances a few st ps ol the
Cevenol folk

DONFred—{

dance—aquotes shakespeare 1n
English, and reveals that he
tock his baccalaureate in Greek
ul Le Puy University

We pause and he picks me
fresh blckberries from bushes
ETOWINLE an hs own knd, Sud-
denly we are on a2 bare summit
looking straight down on Gou
'||.'|.- I.:."-|!-.'|| i aEreen '-.'.|..||"'. |I|'-
sicle the young Loire River

With M
to luncheon at Goudet’s Hotel
de la Loire
Golding. a voung North Caro-
linian who hns maorried Into a

du Lac we sit down

joined by Gordon

‘Geond Indies of Monastier,”
LS, eéalled the lucemnkers,
ofe of whom he sketched
above), An artisan of today—
Rosing Exbravat, 92—plies a
ckill fnst dizsappearing (above.
right). R L.5. wrote that the
lacemnakers he met “were filled

with curicsity,” especially

regardinge the Enghish

laneuage. The ward bread
seemed to them Frolicsome
and racy. " Other echoes from
Lhe past: wooden shoes on a

Le Monastier street tright) and
thatch roofs (lekt) on the farm
of Lows Cortial

Cévenol famity and who serves
our little expedition as Rnowl-
cdpeable friend, ofttime trans-
lntor, and general expediter

A il.:ll_lll"-:'l' GrAawsLai |ll-l.‘.
M. du Lac begins to speak (o us
in Octan, the
eaape of southern France, The
nostrils of his Roman nose flar

ancient lin-

irg. -iII: % .IIE'.L'_i'It WA |.!I I ETALE-
tion, he declaims the opening
lines of Mireie, the epic poem
written in Oceitan by Frédéri
Mistral,
prize for

The 1

who won the Nohel
iteraturg in (Y04

weme of the poem 15 the



ynfulfilled love between a rich
girl and a poor boy, but du Lac
himzélf exemplifies his own ful-
filled love—Tfor his people, his
land, his language

Mv nobleman, it turns out, is
anoble man

HE AFTERNOON

speeds faster than the

miies, and 1, ke Ste-
venson, am still on the roard as
darkness gathers. 1 literally
stapper into Le Bouchel Sl
Nicolas, having taken the lon-
gest walk of my life-—14 miles.

Stevenson rose at five the
next morning, and [ follow suit,
in & fever to be on the road since
the distance o Langogne, our
next overnight, 15 even longer
than the first dav's travel, We
are to follow the orange blazes
of the Horse Tourist Trail to the
way-stop of Jagonzac

We strike off across the sun-
warmed plain, reveling in the
far vistas of alternating pas-
tures and havfields. At first we
walk along a fine wide dirt road
that becomes a fine narrow dirt
road, then shortly becomes a
rough stony track nmmed by
stone walls, Presently, where
the map shows one track, there
iz & maze, with major inter-
seCtions

Cotton and I consult the
map. We check the compass.
We make a choice. The wrong
ane, it turns out. We are loose
and lo=t in the French country-
side, able to see for miles
around. But where are we?

No living soul walks our
way, or any way. Only the cows
and horsesspeak tous, orrather
to Modestine, who Is such a
curiosity that the animals run
from greal distances (Just 1o
watch her pass.

Modestine has a3 natural pas-
sion for thistles, which she
devours whole—prickles, blos-
soms, hranches, and all. Qur
frequent thistle breaks give me

342

time to take a note or twa, put-
ting into words my extraordi-
nary new awareness of the land
and amnimals, opened by the
pace of walking. I feel that 1 am
literally seeing everyvthing for
the first time. Cows? How fabu-
lous they are, swinging bags of
milk with little spouts, and kind
eves, ., . Horses? How was it |
never saw before how aristo-
cratic they look.

We are running late, having
taken the Great Circle Tour on
the Lost Circuit. R.L.S. made
Pradelles for lunch; we hope to
pet there for tei. By teatime we
have vet to have lunch, and
we're still far from Pradelles. So
we stop under the shade ol a
tree, above which electric wires
sing just as did the telegraph
wires that Stevenson spied in
this vicinity. [ brew tea on my
camp cooker and spread fruit,
cheese, and crackers. We
trudge into Pradelles at six and
make it to Langogne by elght,
having spent 13 hours walking
anumbing 18 miles

HE THIRD DAY

brings me to the suspi-

clon that Stevenson
himself is taking a hand to en-
sure that 1 do the walk precisely
At he.

For both of us the day 15 a
catalog of almaost identical trou-
bles along the road., begnning
with rain and, ashe putit, “hur-
rving clouds—some draggng
viells of strojehl rain-shower,
others massed and luminous as
though promising snow.”

Like R.L.S., I fArst spend the
morning writing. Then lunchin
our hotel, the Bel Adr, a modern
version of his country inn. The
hostelry appears to be utterly
dependent on a lone womun in
her middle age who moves from
duty az chambermaid to desk
clerk, to cashier, to bartender,
to waitress, to bus girl, and all
with the help or hindrance of an

= o= )

Monday is market dav for
stockmen atl Costaros, R.L.S_
had the advice of such experts
in the purchase of Modestine



“\...all the buryers and sellers came round
and helped e in the baraain



outsize population of resident
animals

Three large dogs and a puppy
occupy all the chairs in the loh-
by except when escorting guests
to their rooms, or at luncheon,
when escorting them to the din-
ng room. Two Siamese cals,
two black cats, and n gray kit-
ten sleep mostly on the dining
tehles ontll mealtimes, when
thev gather atop a table of their
own where leftovers are piled

We leave the Bel Aur reluc-
tantly,

The countnvsEide 8 un-
changed since Slevenson wrote:
“Moor, heathery marsh, tracls
of rock and pines, woods of
birch all jewelled with the au-
tumn  vellow. . . . green  and
stony cattle-tracks wandered in
and oul

stevenson hiked on hall lost

until night fell, when he became
fully lost. Stumbling through a
“roaring blackness" onto a
farmhouse at the hamlet of
Fourilhac, he was refused shel-
ter or guidance and forced to
camp without water or ade-
guate food

RYING TO AVGID
the mamm hghway,
clogeed with Saturday

traffic, we ton become thor-
oughly lost followmng cattle
tracks. Finally, with mnight

about todescend, we are caught
in & web of barbed wire, stand-
ing in a field of golden stubhble,
tired and confused.

“Stay here with Modestinie,"”
Cotton counsels, “and I'll scout
g route,

Finally Cotton returns and
leatls uz through a farmyard

onto the highway. Breaking oul
lanterns, ghostly beacons in the
rainand fog, wewalk on to Fou-
zilhac. where the shade of Ste-
venson refents

The Mourgues, a farm fam-
ilv, welcome us warmly and of-
fer a hay barn for our sleep-oul.
We also glimpse a way of life
strikingly different from Ste-
venson's time. Electric lights,
indoor plumhbing, a large televi-
sion set—and the four eldest of
seven offspring have university
degrees.

We crawl into our warm
sleeping bags atop dry, newly
cul hay, grateful to be under
shelter, out of the weather for a
change. The smell s of Gelds
and sunshine and fresh clean
air. 1 have welcomed content-
ment by the time sleep takes me
1!_:' the hand.

Friend by chance, Albert du Lac de Fugéres recognized the Patterson
trek as Stevenson's anid guided her over the hills to Goudet (above),
beneath the ruins of Chiteau Beaufort (right) sketched by R LS.
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G RENCH FRIENDS
from Langogne, René
and Gabv Aurand, come

to guide us cross-country to

Cheviard ["Eveque and answer

t hi What has I'l.l['

pened here since Stevenson?

A fighter with the Maguis in
World War 11 and now the al
ternate deputy to the French
Mational Assembly [rom  the
Department of the Lozére
handsome, gray-hammed Rend
speaks with authority

‘Stevenson called this a ‘na-
kedvalley,”
hand toward the path-rimming
forest. YSee, 1t 18 transtormed. ™

It was denuded in Steven-
son's day by animal overpop
nlation. Farmers and

f“:u-lb'ﬂ'

"hesays, waving his

Lheep

_I—IIII

raigers exploited the land and
erosion set in. Butcherv of
World War I followed. There-
after, with so many young men
and veterans
claiming nights to government
fobs in the cities the flight from
the farm= hegan and continues
Between the wars Lan-
rogne-—an  important  rail
head—developed as a procucer
of wood, wool, and meat. Re
urgnium mining in the

area has become lucrative,
“But Langogne is slowly dy-
ing,” René sgys, expressing his
belief that the future of the town
of 4 300 —indeed of the entire
Cévennes—lies in 2
that attracts special-interest
iravelers: horseback nders,

[OTEVET

KCHIE

rIE||H

LU FISIT

. ruins of the castle of L. carrying on a pinnacle
a tall white statue of Our / .mf{’ Voisoor

cross-country  skiers, hikers

He smiles; “T'm talking abou!
travelers who like to walk about
with donkevs, meet the people,
and admire the scenery.
description ol
Chevlard still rings true: “A few
broken ends of village . . . upon
a raftling highland river. :
We lunch with French hunters
out for wild boar, rabbit, and
game fowl, then begin an inter-
minable climbup a long hll. At
the top, rain begins

This fourth day on the trail 15
& salad day for Modestine. Eat-
ing grasses and clover, she re-
minds me of a little old lady
with false teeth, whose lower
jaw rummages around in search
of the bite.

= levenson =



Swirling mists shroud the sun a= the
day of the walk. Stevenson happened ¢

he Madonna had ©

L5 wrote, ™

As we push an, 1 begin to feel
a sense of well-being, even
achievement, in wilking and
discovering the land. At this
paint my 19th-century prede
cessor felt quite the oppaosite
calling his journev “a leaden
business altogether™ through
“one of the most beggarly coun
tries mn the world scant of
wood, scant ol heather, scant of
life. . .. the road was marked
by upright pillars."™

I pass the same pi
there in medieva
trmes o guide travelers, but |
.'L"I'l 4t1'-J~'|- by the beauty of the
itean, all tall windblown
Flittery in the sunlight
J ¢ heather has returned too
a rovel carpet of purple.

| s I
sbOne, =t il

een ralsed atop an aband
a straggling double file of houses

L L FE after the |'-II'.'_1' :-."."'.

And sowe come down 1o L
and spy the blue-and-white
statue of Our Lady, set atop the
ruins of a mountain-crowning
castle vear of Ste
venson's wvisit. T h
iool-high statue looks like
earth-free spiril
wreath of clouds.

In the very

f'f’.l.'l_'ﬂ-

HloaihihgEy on &

HE NEXT DAY, our

fifth on the road, we

climb up from Luc
L'.rll'rmu-.:h pine forests, bound for
Uur Lady of the Snows, the
Trappist monastery that struck
“uninffected terror” in the Scot-
b Presbhyvterian heart of Ste-
venson., He called the monks—
clotstered and pledged to the
rule of

SETICE- ']l||‘-lI|II:r- il

oned medieval castle

author and Modestine set out on the fifth
-pund
Of Luc itself,

statue of

the iron mind” and “unsought
volunieersof death.”

['he sun is setting when [ look
down from the mountain path
to a cluster of large white build-
ings, all raised after 1912 when
Hre destroved the monastery

AMv room in the retreat house
is large, light, and clean. But
there is no heat to dispel the fall
chall, no hot water. no baths or
showers, and no private tollets
Evervwhere signs command
silence

After dinner I go to Compline
and Salye Reging, a scene un-
changed from one Stevenson
red: “A stern simplicity

descr

white-washed chapel, the
in the choir, the
lights alternately occluded and

el figures
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the strong manly sing-
nee that ensued, the
deht of cowled heads bowed 1

tneE. Lhe sl
pPraver | miade my. e i e
urt with somew hil
whirling fancies and stood ke a

man bewildered

nto Lhe o

in the windx

As for me, |1 walk out mioa
| with cold and

bright with a [ull moon. But |

LAl WORNING
the abbpt himself
omes o welcoms

Ia—""0s We Wi ned Steven

son " —permitting  himself th

priviiege of speech

tere, somber, tacitorn, Quile

the opposite! Abbot Claudius,

| for taste and buv ithe moi
fery Wil il adser e hones
I &5, ano | I (LN K EE g

establishment, os well as thos

of other 1Trappist monasteries

pisl MOnasieries
Ls Modestine and | get read
to leave, 1wo enormous: tout
15ES i e and disgporge pas-
SRITET= :,|,| L) -i_ iI15 & i =
g il sSCreams [ laughte:

shatter the guiet, 1 wonder how
those men who speak only t
God fee] about fellow crentures

who s<erem Lo spetak only o one

another—anid louctl

CHNG SOUTH, steven
:on followed the Allier
River., n: does today's
L hichwav, hut we elect
the longer (rrande Randonné

that, circling about, brings ust

s -

the villnge of Chas=erades al
twilight

Here we find haven at g small
country inn set at theedge al the
rodud. In 1ts sinele public room
WE meet eves and 1ir icle smiiles
with othertravelers: the gregarn
inus Taxi Driver with Wife and
Dae from Grenoblée: the bie
Blond Lady secretary and ner
Friend from Marsedle; and th
hy Single Gentleman, working
s an itnerant woodcutter in
thée nearby forest

Our innkeepers, M. and
Mme Poudeviene, serve us all

SHEATINE N Ter il
:---=_||_-| ||--| g1l

| -
washed down with re JERRIES

[ AMme

L - - - F -I

|_|_|_ i -||_E.|I .|__| ||_ S e A || 1°*
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|I| LE LiLt | | 141 1R E

f 1 LiasF I Bl I ¥ I||'I'|

i | Pl ||| i - i I. L
homes with ol riends

| it i 1L i 1

inn el ;l. WiILh man survi Wil
for aratlroad. *They were intel

ligent and conversable, and wy

decided the [ulure of France

L% er I t wWine, until the stat il
[ | ¥

the clock finghtened us Lo rest

e werol

oo IriEntensd L

1Or LOmMOrrow, Our seYenin a)

Wi st scale two mountains

(zoulet and Lozern

Climbing Goule R.L.S
heard a medley of “beautiful
and inters
wells, & shepherd’s horn, thi

tHne sounds"—shee

CIOoWwWiIne ol CodRs, 4 TIHULE. 1L YWHES
THO R MO TS ||‘!' [EELLS "|! 1! |=|||-

Aand a8 bleak country,. e wrote

At Our Lady of the Snows, ;

I PPIEL P r¢ Holy Wit

|. TR E N W e A LY I rl.':

minnastery that K LS 44w
he spiritual life abii

neditation. praver. silence



A stern simplcity.
lieightened by the romance of the surraundmes.
apr:-'}‘f direc T{( ) 1t the leart.




induction of sweet sounds int
the other and more beautiful.”

| can also testify to the charm
of the sheep bells. Each with
[ferent tone and heard from a
ey conjure enchant-
ment. But on Goulet's sunlit
heights, bare except for long
eolden grasses, another sound
comes crashing down from the
sky: the awesome roar of a
weapon fired from a military
aircrafl too distant to be seen
The dayv, I learn later, has been
'._:'i'l.'r_"l'-_ over Lo i_-::.I' MAENMUYVETS 1IN

¥
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ELANCE, {

pracliCe war games.

The best way to make time on
g walk. I have read, is to set a
cadence and stick to 1it. Kegret-
tably, Modestine and I do not
think alike regarding cadence

When I want to move, Mo-
jestine half-times it with snack
stops. When 1 am drooping
from a steep chimb, she 15 raring
to o, To bend her to mv will, 1
have onlyv a small pointed stick
that merely gets her atiention
And 1 have sugar lumps

At the village of Les Alpiers
low three voung-
sters to admire Modesting close
al hamd. As the children crow in
delight over this strange ani-
mal, I demonstrate her docility
by letting her suck my fngers
following a sugadr treal

Suddenly, Modestine’s great
jaws close, catching my little
finger in their painful vise,
drawing blood. The children,
distressingly, are even more
lelighted

Witlking out of Le Blevmard
after lunch, we pass row upon
row of boxlike little houses,
built as vacation retreats for
low-income families. 1 recog-
niz¢ them as a portent. The
beautiful mountains of the Cé-
vennes, more gnd more ab
doned by the f{armer and
shepherd, are now more and
IMore ||r..-.'.'.r'.:_; from the cities
those on holiday or retire-
menl—a reverse of exoadus

ol -I||; O A

1]
i

To help sustain the community, Father André
nf Our Lady of the Snows stitches clothing and
sheets, Others work as gardeners, dalirvmen,
aprarists, wine makers, and housekeepers



each monk las an oc upation of /?ﬁ oW ol
,-;;D art from fis religious duties.....







Stevenszon led the way, find-
ing in these mountains gifts to
enrich the spirit. Take hisz de-
scription of camping atop Mont
Lozére: “Night is a dead monot-
anous period under a roof; but
in the open world it pazses light-
v, with it5 stars and dews and
perfumes. . . . I have not often
enjoved a more serene posses-
sion of moyself, nor felt more in-
dependent of material aids

., night after night 2 man’s
bed, it seemed, was laid and
waiting for him in the fields,
where God keeps an open
house, "

On the Mont Lozére field
where we partake of God's opén
house, He forgets to turn down
the lights. An enormous full
moon 50 illumines our campsite
as to deny sleep.

Nevertheless 1 rest, soothed
by the zound of wind in the ever-
greens, like gentle surf rolling
onta some distant strand. Then
pear dawn Cotton makes me a
cup of coflee in his espresso pot
and, as [ sip the hot, delectahle
brew, I watch the burst of day.
The rising sun stripes the sky in
red, using the contrails left by
jet fighters.

ONT LOZERE'S
bald-pated  <um-
mit, the Pic de Fi-

niels, lies within easy walk of
our camp, and shortly 1 stand
atop its 5,574-foot height and
look across the land Stevenson
called “the Cévennes of the Cé-
vennes,” On a clear dav, from
where | stand, one can see
across the “undecipherable lab-
vrinth of hills" to the Mediterra-
nean Sea, he said.

It is & land of the south and,
like the southern states in
Americn, filled with the ro-
mance of a lost cause. During
the reign of the “Grand Mon-
arch," Louiz XTIV, a few thou-
sand Protestant mountaineers
snown as Camizards fought for

three years against the troops of
his Catholic majesty in a strug-
gle for religious freedom.

HE WARFARE had
come after vears of per-
secution following the

revocation in 1685 of the Edict
of Nantes, which had given
French Protestants the right to
their own heliefs,

Many pastors were sent into
exile, others went under-
ground—the so-called Pastors
of the Wilderness—preaching
in caves, burying the dead,
baptizing, and marrying in se-
cret. When captured, they were
Liroken on the wheel or sent into
slavery in the galleys. At the
Museum of the Wilderness near
=, Jean dua Gard, the names of

those who gave their lives ap-
pearon the wallsin gold.

I carefully make my way
down the steep slope of Mont
Lozére and follow Stevenson to
lunch at Le Pont de Montvert
and, like him, make plans to
camp along the Tarn River.

My predecessor was forced to
camp on an ¢xposed ledge only
big enough for himself, with
Modestine tethered on another
ane, Learmning from his expen-
ence, I pick my campsite at the
very edge of the Tarn, on a
parklike stretch within Le Pont
de Montvert And mv riverine
night is melodious with music
of water dancing over stones
(pages §38-9),

Un the bridge crossing the
Tarn I pause on myv ninth

VL Ry ERRITY. FgiGoEsrsL1 BT CLAUDE FETRONE

... although these peasantry are
ride and forbidding on the highzeay,
they show a tincture of Find breedung
when you share their hearth.

New appreciation for an old way creates a scene (left)
that was familiar to Stevenson. Farmer Régis Beeson
saves tractor fuel by bringing in his hay with oxen
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morning to look at the riverside

garden and foundatonstones of

the village house that belonged
to the Camisard archenemy,
the Catholic abbé du Chavla. In
hiz zeal to stamp out Protestant-
ismi, the priest used the place as
a torture chamber for the
wretched prisoners he consid
-E_'FI._'I'I |'.l_"|'l;"|i|.'i|.|

One night in July 1702 a de-
Lermined of some fifty
psalm-singing Camisards  at-
tacked. freed the prisoners, and
set fire 1o the hous=e. Du Chavla
leaped from a top-floor window

batidd

into his parden. breaking his

el
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thigh, and was taken captive

Dragged to the town square,
du Chayla was stabbed 1o
death, with each Camisard de-
livering a4 blow and giving his
reason: “This s for my father
||r-"~|-'._|_ I On e W 'iL"I'J -[.l'.-l.'- E.f'f
my brother in the
Thus the Camisard War began

FEAVING the Bloody
memories of Le Pont de
Montvert behind, Mo-
destine and 1 happily lose our-
gelves in the benuty of the walk
to Florae, enhanced by the
same chestnut trees that K. L. s

gallevs, ™

saw. “To see & clan of old
unconguerable chestnuts,” he
wrote, “i= to nse to higher
thoughts of the powers that are
in MNature."

Today his “noble trees,”
wearing dress of autumn gold,
have fallem on hard times
There are few hands to give
them the trimming necessary
for proper growth and top nut
production, and, in fact, the
nuts are no longer in great de-
mand—a far cry from the 16th
century, when the chestnut was
{fie cTOpP IN A One-Crop économy

In those days labor was paid




in chestnuts from the “tree of
bread” and in baskets of soil to
build terraces for growing the
trees on steep mountain slopes
The chestnut was the staple diet
of the people, eaten fresh in
soups and stews and, when
dried, ground into four for
bread. The tree's leaves wenl
for forage for livestock; jts pli-
able imner bark to make bas-
kets; 1ts wood, furniture, The
chestnut was still an important
source of food and income in
Stevenson's day,

About lunchtime at La Ver-

neéde, the hamlet where the Scol

had breankfast, our friend Gor-
don Golding turns up with Jus-
cious fresh strawberries and
pears, an assortment of ¢heeses
and sausages, French bread
warm from the oven, and
chilled white wine

Weare invited to picnic in the
garden of Mme Turc, a vener-
able widow whose stopne-and-
stucco cottage commands a fine
view of the mountains across
the river. Pointing to the
heights, madame speaks her
first words: to me: “Battle-
grounds in the war,” referring,
of course, to the Camisard War.

As her treat Mme Ture serves
caoffee. And when I thank her,
she replies, “You do not have to
sayv thank vou for <o little.” But
it iz more than she knows, She
has also served a memorable
portion of hospitality

At Florac we follow Steven-
son ‘down the same alley of
plane trees to his hotel, the
Central Post, which is crowded
with horse lovers and riders
gathered for the start of an an-
nual cross-country race, spon-
sored by the National Park of
the Cévennes

(Continued on page 550

... great-necked stolid oxen. ..
nild fornudable sercants. ..
Wi took a sudden mterest
in Modestine and e,

In a stone stall, Henrl Richard shoes an ox (above) that,
as R.L.5. noted, will s30on be "patiently haling at the

plough.” Woodcutters lunching alongside the road (left)
remind the author of Stevenson's profound appreciation of
the trees be saw in the area; *Oak-trees clung along the
hills, well grown, wealthy in leaf, and touched by the
autumn with strong and luminous colours,” Even more
important, the chestnut trees growing on the slopes of
mountains here were once all-essential to the

economy— nobie trees” wrote Stevenson
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And [ lessed God
that 1 was free to cander., free to hope.
and free to love.



Golden grasses wave on the treeless heights of the Cévennes. This scene on the
trail to Chasseradés is repeated farther south on Goulet and on Mont Lozére

The last-named prominence represented to the Protestant Stevenson an open door
to & region “illustrious for stirring events,"” where in Louis XIV's reign French
Huguenots rose against Catholic prohibitions to their freedom to travel at will, to
advance their fortunes, to love God as the spirit willed

i
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o 2N AT ARVELLOUSLY
'ﬂ (nr ear, thrillimgly
cool,” wrote
Stevenson of the waters of
the Tarn River, where the
author makes camp at Le
Pant de Montvert. She,
ton, found refreshment
wading in the astringent
stream, and now (right)
treats Modestine to a
sugar lump while heating
water for tea
You can't even lead a
donkev {o water, much
less make her drink. Lhe
author discovers-at a

fountain at Florac (below,
lefty, When RLL.S
stopped st Florac, e met
*& young man, intelligent
and polite”™—a Protestant
pastor. That pastors
grandson, the Reverenad
André, lives at Florac
today and met with

author Patterson

Wearnneg i celebraton
crown of carrots (kar
right), Modestine stops
with the author for a visit
with well-wishers at the
finish, St. Jean du Gard

[t had been hard, with
spme dayvlong hikes of
15 miles or more. But the
land had been a glory and
the people met along the
way 4 revelation in
friendship

‘e with Robert Louls

Slevenson, the aulhor
concludes: *1 had the best
of luck 1o the end.”







(Continued from page 555)

The race, promoted to en-
courage horse trekking, crosses
79 miles of rugged countryside,
We see the horses and niders, 35
in all, get off at first light the
next morning in 4 SCene curious-
ly reminiscent of medieval
times, with many of the riders in
stocking caps and jerseyvs,

TEVENSON departed
GS-J Florac late in the after-

noon of October I, “a
tired donkey and tired donkey-
driver.” My Modestine and 1
are also in that condition, pre-
cisely because of that Scot who
appeared incapable of spending
any two nights in one place.

R.L.S. planned to camp be-
causé the weather was fair, as
warm as May. But my weather
is different, belonging wholly to
windy October; In a continual
swirl of golden leaves dropping
from chestnut trees, Modestine
and I walk an abandoned rail-
road track, rocky underfoot but
with easy grades, convenieni
tunnels, and no traffic.

[ begin to appreciate what a
winter in the Cévennes can be
like because the day turns wild
and stormy, with sullen black
clouds spitting a frigid rain.

Since Modestine bolts rather
than cross a hole-pocked bridge
on the old railroad bed, we must
chance the traffic of twist-
ing mountain highwavs, On a
height near Cassagnas, the don-
key moves in slow motion as 1
lean into the battering wind.

And with twilight upon us, I
give up on camping and choose
a nearby stable for Modestine
and a roof over my own head for
the night.

Modestine must have been
glad for the shelter, for the next
morning she greets me with an
appreciative bray that is truly
impressive. It begins with the
haring of teeth and a kind of
squeal. Then she gulps great

560

breaths of air and lets loose her
cries—harsh, gutty, labored.
They can be heard far and wide.
In the end her stomach heaves
with the effort and the bray dis-
integratesto & groan, as if death
itself is nearing.

Cotton and I begin the day
walkingintolimbo. Looking for
a sheep trail that goes straight
up the mountain, we take a path
that disappears in a forest of
towering broom. We try verti-
cal bushwhacking. Another
fmilure. Then we retrace steps
and zot out on a different track
that finally leads to the moun-
taintop. T wo hours lost.

The rest of the day we walk
through a majestic forest of
spruce and pine, set atop the
high world of a ridge. Piles of
freshly harvested logs lie on ei-
ther side.

In Stevenson's time many of
the mountains had been rav-
ished by transhumance, when
enormous  flocks of lowland
sheep moved to lofty summer
pastures, Bare of trees, with soil
and stones loosened by thou-
sands of hooves, the heights
were being shorn of all but bed-
rock when, in 1875, Georges
Fabre, a government official,
set out to reforest, His success is
everywhere.

For horse lovers, another
success is the gray ficldstone re-
sort of Serre de la Cam, where
bungalows, stable, and covered
riding ring survev [orested
ridges that reach to infinity.
Equestrians bring horsesor rent
high-spirited animals for rides
along scores of trails.

SDAWN ARRIVES
Qj—un October 3, we
leave, and by break-

fast are walking through St.
Germain de Calberte, once &
“little Catholic metropolis, a
thimbleful of Rome" in “a wild
and contrarv neighborhood™—
Protestant country.

The region 15 full of caverns
where the Camisards forged
and stored their weapons, made
gunpowder, and tended the
wounded.

Many of these caves provided
havens for the Maguis, as |
learned from Jacques Poujol—
Gordon's  father-in-law—who
spent World War II fighting
with the underground in the Cé-
vennes. I even visited the chill,
dank hole in & mountain wall—
the Cave of Sorrows—that had
been his refuge, justasithad for
the Camisards. Having trav-
eled so many back tracks of the
region myself, I feel aspecial ca-
maraderie with the wvaliant
French freedom fighters whao,
being persecuted and hunted,
lived on the very cliff edge
of life.

Now, as in Stevenzon's day,
St. Germain de Calberte dwells
serenely amid chestnut groves
on & mountainside, Putting the
town behind me, I push on just
after lunch to begin mv ascentof
the hill of St. Pierre. It is “long
and steep,” as R.L.5. said, but
it is the descent from Col de St.
Pierre to St. Jean du Gard along
a Grande Randonnée that is al-
most our undoing.

We drop off the side of the
highway and pick our way
down & steep and shifting rock-
scape where a single misstep
can be disaster. But here, near
the end, Modestine shows brav-
erv. And we make it.

E WALK DOWN out
of the wilderness into
a garden of chestnut

trees and the refreshment of
cool water and a welcome from
Mme Léon Van de Putte-
Latham, whose countrv prop-
erty sits astride the path.

We rest for a while beneath a
grape arborand talk Stevenson,
then religion. In a warm, husky
voice, madame reveals that she
is, indeed, a Protestant, with a



vibrant, searching faith in pur-
suit of universal harmony.

showing mé a book she is
reading in English, A Course in
Miracles, by the Foundation for
Inner Peace, madame asks that
| explain the meaning of atone-
ment. As 1 find the words, her
evies dre understanding. Then
sheexplains that as a part of her
gift to life, a kind of personal
atonement, she is devoting her
time to the elderly, helping
them find contentment in thelr
old age.

[am vetan hour from the fin-
15h of my walk at St. Jean du
(rard, but, curfouslv, 1 feel that
here in this rustic garden | have
reached a kind of spiritual goal,
like Christian in The FPilgrim’s
Progress, having caught &
ghimpse of the Celestinl City,

For Modestine and me, St
Jean du Gard turns out to be
Festival City, with a parade
gbout town, friendly sidewalk-
cafe encounters (page 559), a
visit to the Museum of the
Cévennes, a reception bv the
mayor, and a gala lunchean at
the Hotel Moderne's L'Oronge,
with all the delicacies at the
command of its chatelaine, Mile
Monique Berthier

[f 1 had come off the “feather-
bed of civilisation” for the walk,
] am not unhappy to return to it
now that itis over

And vet, amid the “granite
underfoot™ and “cutting flints,”
the walk had given me time to
discover how full of news the
carth 5. 1 had been witness o
eternity’s endless parade of
events—a leaf turns vellow, &
stone falls and breaks, a pine
bough sighs—and felt the re-
newl of wonder

Alzn by '..l.'ﬂ]h:im:: | had had
rare meetings with such as the
nobleman, the Mourgues, Mme
Ture, and Mme Van de Putte-
Lathaom_ whose Courze tn Mir-
acles only reminded me of the
one [ had just taken. D

Raobert I ouis Stevenson

ROM THE BEGINNING

u? ;
1 he was an explorer, probing

both past and present and

discovering the far reaches of
the human spirit

Filled with wales of Scottish
and Protestant history, R.L.S.
set his compass for vovages in
the long ago. And, fueled by
winds of imagination, those
passages became his maost
famous novels, Treasure iland
and Kidnopped

Exploring his present,
stevenson chose a pace that
would give him extraordinary
vigion, canoeing through the
canals of France for An I'nland
Vovage and walking its
swouthern mountams for Travels
with a Ponkey. His vovape to
the United States—to marry the
American woman he loved,
Fanny Van de Grift Osbourne—
resulted in The Amatenr
Emigrant; his train trip from
New York to San Francisco,
Acress the Plains, A sojourn in
& rugged California mining
camp inspired The Silverado
Squatters

steven=on, his widowed
mather, wife, and stepson

ultimately set sall across the
Parific, described in fn the
Sotekh Seas; island life was
reallstically depicted in The
Beach of Falesd

But time never made R.L.S,
captive. “It was part of his
genius,” wrote his friend Sidney
Colvin, to be child. boy,
voung man and old man at all
Limies,” as Stevenson's 4
Child's Garden of Verses reveals.
Moreover, the writer “learned
to recoEnire the dunlity of
man and openéd the human
heart in The Strange Case of Dir

Jekyll and Mr. Hvde

Plagued all his life with
Ulneszz, Stevenson finally
settled an Samoa, where
devoted slanders called the
way to his home “The Road of
the Loving Heart." The 44-
vear-old writer died of a stroke on
December 3, 1804, He was
buried atop Mount Vaea
beneath words from his own
“Requiem”

Home i3 the sailey,
nome from sea,

And the hunter
home from the kill



'T'he Sunken 'I'reasure

HEN HE RECOGNIZED the

hated banners, when he heard the

coarse shouts of impending bat-
tle amid the roll of drums and the blare of
enemy trumpets, Capt. Dom Geronimo de
Almeida hoisted the standard of Our Lady
of Nazaré and commended his ship to the
metrcy of her guardian saint

The odds were against him: four heavily
manned Dutch vessels to his two Portuguese
carracks, or armed merchantmen. Still
worse, he had been surprised at anchor.
Riding peacefully in a small bay of the re-
mote izsland of St. Helena inthe South Atlan-
tic, de Almeida had had no warning until the
enemy ships rounded a nearby headiand.
Now, as the Dutch East Indiamen bore
down on him in triumph, he readied his gun
crews for unequal battle.

The Dutch tnumph was brief, Though
unable to maneuver, the Portuguese gquickly
found the range and opened fire with terri-
ble effect. “Our men,” a Portuguese chron-
icler later wrote of the battle, "fought insuch
away that oneof the largest enemy ships was
=ent (o the bottom, another was most mar-
velously battered and had to leave the fight-

treated thev had to flee, leaving to our peo-
ple a total victory

The vear was 1613, and the victory an-
other episode in the bitter struggle between
the Netherlands and Portugal over the rich
F.ast Indies trade. On the long route around
Africa's Cape of Good Hope, 5t Helena had
become a favored stopover for repairs and
provisioning by vessels en route home to Eu-
rope (map, page 364). The ship whose voy-
ape ended so abruptly in a hail of Portuguese
fire was a Dutch East Indiaman named
Witte Leenw—White Lion. Ower the past
three vears | have come to know her well.

My acquaintance with Witte Leeww came
about through my research into other histor-
ic wrecks. From time to time [ came across
references to herin records of the Dutch East
India Company, early correspondence, and
narratives of manne battles and disasters,

a2

Precious porcelain from China’s Ming
Divnasty rises afier centuries of burial in



By ROBERT STENUIT

of St. Helena ...

the sea. A rich cargo of china, dinmonds, and spices sank in 1613 with the Dutch
rast Indiaman Witle Leeuw (White Lion) during a battle with Portuguese carracks

M
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Death-dealing blast shatters
Witte Leentw, returming from
the Orient with three other
Dutch ships. Surprising two
Portuguese carracks at anchor
in St Helena's James Hay
(right), they started—and lost
—a fight. It was but an incident
in the long struggle to break &
Portupuese trade monopoly
that began with the 1497 Africa-
rounding voyvage of Vasco da
Gnma. But accounts of the bat-
tle inspired aothor Sténuit’s
search for the wreck

National Geographic, October 1978



The Sunken Treasure of St. Helena




Gradually my file on Witte Leeniw grew until
I felt I knew her as well as I ever would from
mere documents, Three vears ago I decided
to go in search of her. *

Support for the expedition came from two
generous sources: the National Geographic
Society, and Henri Delauze, president of a
prominent underwater engineering firm,
coOMEX, in Marseille, France. Before mak-
ing a reconnaissance at St. Helena, 1 con-
tacted my diving partners: Louis (Gorsse,
Michel Gangloff, Alain Fink, and Michel
Tavernier. If I managed to locate Witie
Leeww, and she proved salvageable, they
would join me in the attempt.

Bound for Home With Spices and Gems

On the thres-day vovage from Cape
Towr, South Africa, to St. Helena I reread
my file on Witte Leeuw. Several things in-
trigued me about the ship, among them the
fact that she had been lost on her return voy-
age from the East Indies. The only other
East Indiamen fully salvaged had been out-
ward bound from Europe. Such ships car-
ried European manufactured goods and
silver bullion, whereas Witte Leenw was re-
turning with the exotic treasures of the East.

I thought 1 knew what those treasures
were, almost down to the Iast item. In the
Dutch National Archives at The Hague 1
had found a copy of Witte Leenw's cargo
manifest, doubtless carried by one of her sis-
ter ships. She had gone to the bottom with a
full cargo of spices and 1,311 diamonds,
probably along with personal jewelry be-
longing to the ship’s officers and passengers.

The Dutch East India Company had con-
sidered Wilte Leenww a major loss, In a letter
from Amsterdam dated 1614, one of the
company's officers had written: “The loss of
the ship Bantam |another East Indiaman].
... Alzo the loss of the ship the Witte Leenw
near St. Helena while fighting two Portu-
euese Carracks laving at ancher there
.. . are mighty blows for the Company to
take in one year,

Bv today's standards Witte Leeuw's cargo
was immensely valuable, and I knew exact-
Iv what | wanted to do with it: pour it back
into the ocean in the form of further under-
sea research. Five vears ago I helped found
an organization known as the Groupe
de Recherche Archéologique Sous-Marine

36b

Post-Médiévale—Group for Post-Medieval
Undersea Archeological Research. Since
that time our study of 17th- and 18th-
century East Indiamen has shed light on a
period when two totally different cultures,
those of Europe and Asia, were beginning to
exchange not only goods but also ideas that
shaped the course of history.

Aside from the addition of five thousand
inhabitants, St. Helena has changed little
since its discovery in 1502 by the Portuguese
navigator Jodo da Nova Castella. In his
journal, da Nova wrote of the island’s fair
air and water, a description I found accurate
though incomplete, The fairness applies not
only to 5. Helena's air and water but also to
the beauty of its mountainous landscape and
to the hospitality of its people.

St. Helena's most memorable contact
with the outside world occurred in 1815,
when the British exiled the French emperor,
Napoleon Bonaparte, there. Bonaparte
lived in enforced isolation on St. Helena
until his death in 1821.

His Excellency Sir Thomas Oates, British
Governor of the colony comprising 5t. Hel-
ena, Ascension, and Tristan da Cunha, wel-
comed me to the small capital of Jamestown
and offered me the assistance of his govern-
ment. We were to call on him often in the
months to come,

Keyv Phrase Aids Search

During my initial search for Witte Leeurw,
I was guided by a single phrasge in the ac-
count of her long-ago battle with the Portu-
guese. The Witte Leentt had closed with one
of de Almeida’s ships in an attempt to board
and, according to one chronicler, “immed:-
ately sank, theve and then.”

Since James Bay is the historic anchorage
for St. Helena, the wreck must lie on the bot-
tom somewhere inside it; she had had no
time to drift out to sea. Moreover, modern
British hydrographic charts warn sailors of
two “foul anchorage” areas in the bay.
Could either obstruction be the sunken re-
mains of Witle Leeuw?

My reconnaissance failed to answer the
guestion, but it proved that a full-scale

*The suthar described his discoverdes of two other
historic wrecks in the NaTIoNAL GEOGRAFHIC: “The
Treasure of Porto Santo, " in August 1975, and "“Price-
less Relics of the Spanish Armada, ™ in June 1969,

Nationul Geographic, October [ 978
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Cannon solves the mystery of Witte
Leesty's position. Exploring the bav
floor, divers lind several heavily en-

crusted cannons. After wrenching one
from the mud with Inflated air bags
(right) and sandblasting (above), the
elated hunters spy the good news—the
logo of the Dutch East India Company
(below). The bav's mud bottom, clear
water, and gentle currents prove & help,
but 110-foot depths pose hazards

Sunken Treasure of §t. Helena




Bones ol the Witte Leenuwr—timbers
ind rsted Iron-—ring an excavalon as
divers pr ohe for treasure with an air Lift
above). The search 15 for the trove of
1.311 diamonds listed on the ship's
manifest along with & cargo of sprces
Shortly they find such curinsities as a
diver whistle on chainlets (left) and a
gimbaled brass oil lamp (right). But no
diamonds appear, having long been
scattered by the explosion that shat-
tered the vessel's stern. Insteacd, a sur-
prise’ Broken bits of rare porcelain alert
the divers to wonders unlisted on the
manifest. Finally they uncover piece
after piece ol exquisite porceliin, insu-
ated and preserved by tons of pepper
from the ship's spice cargo




search was feastble, With the single diving
tank I had brought to St. Helena, 1 briefly
explored the bottom of James Bay. The re-
suits were promising: a seafloor consisting
largely of mud, visibility extending to eizhty
feet along the bottom, and almost no cur-
rent. 1 was sure wecould find the wreck.

Success Is a Sixv-pun Salute

Returning to Europe, 1 rounded up my
diving team and set off for St. Helena again.
Anold friend, Ed Wardwell of the American
firm Seaward, Inc., offered us the loan of a
sonar-scanning device that could =Urvey
wide areas of the bottom from the surface.
Ed promised the sonar would arrive at St
Helena soon after we did. On a June mom-
ing we set out into James Bay nboard a local
charter boat, and the search began

Within three davs it vielded results—in
the form of a tantalizing puzzie. Beginning
with one of the “foul anchorage™ areas, we
laid out grid lines along the bottom for a
search by pairs of divers tethered to each
other with eightv-foot nvlon cords

Pruring Michel Gangloff's and my turn at
a cepth of 110 feet, I was swimming a line
due south when Michel suddenly gave three
familiar tugs on the cord, meaning, “T've
found something; come have a look."

It was undeniably a cannon—large, cast
iron, partially buried, and so encrusted as to
oe unidentifiable. Within minutes we found
three more cannons, then another two, all
similarly encrusted

Michel's and my diving time ran out, and
we surfaced with the news as Louis Gorsse
and Alain Fink were preparing to dive

*Look for other evidence," 1 told Louis as
he started down, ¥ There must be an anchor,
timbers, lead sheathing, perhaps pottery
something we can date by, Ican't tell wheth-
er the guns are the right vear or where the
came from. They could be from Witte Leenin
or a later ship that either foundered or jetts
soned its batteries. We must find out. "

But wedidn't. Subzequent dives revealed
d scattering of 15th-century jugs and bottles
Iving on the surface of the mud near the can-
nons, but these obviously dated from long
after Witte Leenw's time, There was nothing
to identify the guns or to indicate whether a
major wreck lay buried beneath them. At
that point Ed Wardwell's sonar arrived with

5HY



one of his finest engineers, Dick Bishop.

Equipped at last for a broader search, we
set out to survey the entire floor of James
Bay. Hunched beside the sonar for ten hours
aday in our boat's tiny cabin, Dick proceed-
ed to draw a detailed electronic portrait of
evervthing that lay on the bottom: several
shipwrecks, anchors, oil drums, a sunken
barge, and a variety of rubbish deposited by
generations of 5. Helenians. But nothing
suggesting the wreck of Witte Lesnw, except
OUr sIX guns.

Cannon Packed in Pickled Pepper

To make doubly sure, we dived on every-
thing of interest that Dick's sonar picked up,
but the answer was always the same—
wrong ship, wrong century, In the end we
came round to the original question: Could
the six cannons belong to Witte Leenw? In
my view there was only one solution. “Let's
bringup acannon,” | said, “and ask it.”

Excavation with a vacuum device called
an air lift took two days, but we finally man-
aged to run a heavy strap around one gun,
which on closer inspection proved to be
bronze rather than iron, Louis went down
with three stout neoprene bags and some air
tank< and inflated the bags. With a tremor
the cannon broke free of its centuries-old
matrix and floated majestically to the sur-
face, leaving a dark plume of mud behind

We towed the prize to shore still suspend-
ed under its flotation bags, and a local crane
operator lifted it onto the concrete quay, It
wis even more heavily encrusted than [ had
realized, not only with concretion but also
with a substance | was later to be profoundly
grateful for—pepper. Witie Leenw's mani-
fest had listed 15,171 bags of that familiar
spice, all of it unground and in the shape of
minute corns. Unlike other spices the ship
had carried. such as nutmeg and cloves, the
pepper had withswood centuries of Immer-
sioninseawaterand, as we were to discover,
made superb packing material!

Slowly I chipped away at the cannon un-
til at last part of an inscription emerged.
In bold block letters 1 read *...
REENICHDE . . ." and all at once our search
was over. De Vereenichde Oost-Indig
Comp---The United East India Company.
Somewhere beneath the cannons lay Witte
Leéww's remains,

Success quickly led to complications.
Further diving on the cannons revealed that
only the original six were grouped together,
We discovered a seventh gun some 170 feet
from the others, and an eighth about 80 feet
in an entirely different direction. Witte
Leeuw, as I well knew, carried roughly thir-
tv guns in a hull stretching more than a hun-
dred feet. Obviously her remains were
scattered over a wider area than accounts of
the battle suggested. We decided to concen-
trate on the original group of six guns.

Beer Bottles, Bones, and . . . Bonanza

We turned a raft of empty oil drums into a
diving platform by reinforcing it with lum-
ber, then towed the platform to a mooring
site directly above the group of cannons and
set about finding what lay beneath them.

Practically evervthing, as it turned oot
Once past an initial layver of mud we came on
a stratum of dead coral mixed with an in-
credible assortment of refuse—beer bottles,
tin cans, old shoes, dinnerware, and even
scattered bones that were likely those of St,
Helena's wild goats, Then, on a memorable
day, fragments of fine porcelain begantoap-
pear amid the rubbish,

We had reached a depth of ten feet below
the floor of the bay and encountered a sec-
tion of wooden decking above a mass of lead
cakes, old bricks, and rounded riverbed
stones. Plainly the latter were Witte Leeutr's
ballast, and the decking, part of the lowest
hold, was all that remained of her timbers,
We would find no well-preserved hull such
as that of Vasa, the famous 17th-century
Swedish warship (Comtinued on page 574)

Mixing fun with fantasy, Chinese potters of the 16th and 17th centuries achieved
high artistry, as demuonstrated by this bulbous-eved frogeveing an insect dinner. Mast
of Witte Leeww’s porcelain probably ¢ame from the city of Chingtechen, where a visit-
g Jesuit priest reported in 1712 that 18,000 potter families kept 3,000 kilns burning.
Cobalt-oxide pigments went into the creation of the distinctive ware, ultimately imi-
tated by Dutch artisans in their famous delft pottery.
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MONSTER MASKS PEER af a grasshopper
from the rim of a plate (left); tusks

form the pouring spouts of an elephani-
shaped kendi, or drinking vessel (below);
and stylized floral designs adorn a
pitcher (abore). Dated by the wreck,
these pieces prove caluable in tracing
the decelopment of Chinese ceramic arf,




raised almost intact from Stockholm harbor
in 1961.* But other intact treasures were not
faraway.

We found them buried amid tons of pep-
per that lay strewn over a wide area under
the guns in a dense laver as much as two
vards thick. As we manned the air lifts to re-
move the laver, we literally “peppered” the
gcean floor with tiny granules.

Underneath, as though carefully stored
against the wear of centuries and the restless
sea, we found more fragments and then
whaole masterpieces of exquisite Ming porce-
lain. As each new find emerged, we gazed
with wonder at the miracle of porcelain—s=o
fragile vét eternal.

Delicate Treasure of a Mighty Empire

Through my years of research into the
Dutch East India Company and its trade
with the Orient, I knew the history of what
we held in our hands. This particular style of
porcelain had been produced in the late 16th
and early 17th centuries primarily at the city
of Chingtechen, in China's southern prov-
ince of Kiangsi, Fired during the reign of
Emperor Wan Li, it represented one of the
lazt flowerings of ceramic art under the great
Ming Dvnasty.

And it had taken Europe by storm. In the
garly 1600 the Dutch captured two Portu-
guese trading ships. Much of their cargo of
lacquer ware, silks, and Ming porcelain,
which the Dutch named kraak for the car-
racks that bore it, was auctioned at Amster-
dam, where the good burghers and their
ladies were dazzled.

Ultimately the Chinese use of cobalt oxide
became known, giving rise to the Dutch
blug-and-white pottery called delft.

But what of the diamonds, 1,311 of them,
that had gone down with the porcelain? Ob:-
vipusly thev lay somewhere among Witte
Leeww's remains, though doubtless sepa-
rate from the other cargo. Such valuables
were aften stored aft in the safekeeping of
the captain’s quarters, If we could locate
that section, we might add an even greater
treasure Lo the one we had found.

Tome, haowever, the thrill of recovering a
unigue work of art from the sea is perhaps
greater than finding something as precious
but familiar as diamonds. As I vacuumed
away mud with the mouth of an air lift, my
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heart would begin thumping, for there
would be the edge of a beautiful bowl or
dish, as if suddenly created by the touchof a
magician's wand. |

Putting aside the air lift, I would excavate
with mv fingers, probing as delicately as
a surgeon. Often the treasure was heavily
embedded, requiring extra work, while my
diving watch told me T should already be
at my first decompression stop.

Ah! Atlast I had it, almost free. No breaks
s0 far; perhaps it's intact. Then suddenly it
would drop into my outstretched hands and
the crack or chip, if there was one, would re-
veal itself, always hidden until the very last.

In such a way we recovered not only por-
celain but also items of a more personal na-
ture: a silver boatswain's whistle, a brass oil
lamp complete with gimbals, perfectly pre-
served eggs, a collection of exotic Indone-
sian seashells, and the humble tableware
with which Witte Leeniw's crew had perhaps
eaten their final meal. We also found two
beautiful bronze bow-chaser cannons, each
weighing more than two and a half tons,
with the name of the Amsterdam maker and
date of casting inscribed on them: Hemricus
Mevrs me fecit 1604

And still no diamonds. Gradually the evi-
dence indicated that Witte Leeww broke in
two as she sank, and though we ran explora-
tory shafts all around and into the mud, we
could not locate the missing stern section.

In other respects Witte Leeuw was an
ideal wreek to work. Onmany a diving proj-
ect we have had to contend with icy water,
strong currents, heavy seas, and bad weath-
er, but Witie Leeww presented no such diffi-
culties other than depth. Located inside
James Bay inthe lee of St. Helena, the wreck
lay in calm water, and the surface weather
generally was mild,

Wreck Site Yields Tasty Trove

One particular type of find needed only a
kettle of boiling water and Alain Fink's ge-
nius with butter, cream, sauterne, and grat-
ed cheese. From an underwater cave near
the wreck, we occasionally extracted half &
dozen sumptuous lobsters and brought them
ashore for one of Alain's superb thermidors,

*Anders Franzén described the historic raising of
Vasa in "Ghost From the Depths." NaTioNaL Geo-
GRAPHIC, January 1962,

National Geographic, Cctober 1978



Gifts from the sea are cataloged by Sténuit midw ayv through the seven-month expedi-

linn. Bowls, dishes. wine s, slem cups drinking pots, pite hers, and jars, valued from

100 to 51,000 each, now grace Amsterdam’s Rijksmuseum and private collections
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Seven months passed, and we finally con-
cluded that our search methods had taken us
as far as we could go. The job now called for
a magnetometer to locate the remainder of
Witte Leeww's buried cannons, her shot
lockers, and other iron fittings that register
on a magnetic probe. In that way we might
find the ship's all-important stern section,
with the diamonds, the officers' and paszen-
gers' jewelry, and most likely the very finest
pieces of porcelain. Packing up, we said
good-byve to the St. Helenians and returned
to Europe to plan another diving season and
to assess what we had 2o far recovered.

Document Explains Missing Diamonds

In the midst of those preparations |
received & stunning surprise, Mr. Charles
Kendall, the government secretary who had
been of great help to us, lorwarded a letterto
m# in Brussels that had beensentto him by a
South African historian interested in the
English East India Company. The letter
contained & document that was totally un-
known to me: an account of the 1613 battle
as told by an English officer whose ship had
witnessed the fight.

There was no mistaking the document’s
authenticity., Every detail matched the Por-
tuguese and Dutch accounts of the battle,
with one glaring exception—the manner of
Witte Leeuiv’s end. Where others had re-
parted the ship merely as “sunk.” the En-
glishman had been more explicit.

Of the Witte Leeuro, he wrote ... . his
men still plying his lower Ordnance . . . one
of his Peeces brake over his Powder Roome,
as some thought, and the shippe blew up all
to pieces, the after part of her, and =0 sunke

presently.”
Blew up all to pieces, the after part of
her, . .. Suddenly it became clear why we

had failed to find Witte Lesutw's stern sec-
tion: It no longer existed, Nor did the fine
porcelain, while the jewelry and the dia-
monds obviously had been scattered far and
wide by the explosion. If we spent vearsatit,
wi would find no more than a handful of the

gems. The search for Witie Leeuw was over.

I felt no regret. We had been the first to
find, study, and thoroughly salvage the
wreck of a Dutch East Indiaman homeward
bound from the Orient. Many of the items
recovered, including the Ming porcelain,
had not even appeared on Witte Leeww's
manifest. Other shipsin the returning Dutch
fleet that vear had listed cases of china
among their cargoes, but none gave a de-
tailed description, much less even men-
tioned a different type of coarser ceramic, a
stoneware known as Swatow, that we had
alsp recovered from Witte Leenww. And of
course the personal items were absent from
the manifest.

Thus, if one had tried to reconstruct the
cargo of Witle Leewtw and her importance in
the East Indies trade from documents alone,
the picture would have been not only incom-
plete but misleading.

As to the peorcelain, experts find it
extremely difficult to date 16th- and 17th-
century styles precisely, Chinese ceramists,
although thev developed different styles in
different periods and dynasties, always did
s0 gradually and with considerable overlap
among stvles, To make matters worse, they
frequently copied early stvles centuries af-
terward., The Witte Leenw collection,
known to have been fired prior to the vear
1613, provides an important baseline from
which to analyze and date other contempo-
riery Chinese porcelain.

Lasting Window on the Past

Today, after a delay of some three and a
half centuries, much of the collection is on
display in Amsterdam’s renowned Rijks-
museum, where scholars and experts the
world over may study it for new knowledge
and perspective on a culture that once had
sizable impact on our own.

There, too, many Dutch citizens will find
fresh and dramatic evidence of the tri-
umphs, the failures, and above all the cour-
age of their seafaring ancestors. Perhaps
that is Witte Leeww's greatest treasure,  []

SIX-MONTH INDEX AVAILABLE

As one of the benefits of membership in the Natlonal Geographic Sociely,
un index for each six-month volume will be sent fre¢ to members, upon request.
The index to Volume 153 (January-June [978) 15 now ready.
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Myth:

Trains still go “‘clickety-clack:’
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Fact:

Modern, welded track
Is quiet and smooth.

There are those who like that rhythmic
sound—bul not most railroaders. That
"chckety-clack’” means wear at the places
whara rail is joined, That's why some 60,000
miies of foday's railroad track are jointless
welded rail—and more is being laid each
year 1o provide a smoother and safer ride.

Last year, the railroads spent record
amounts of money for capital improvemean(s
and maintenance—39 billion for improve-
ments to track, facilities and equipment—up
40 perceni over 1975. Rail and tie installa-
tions are al the highest levels in 20 years.

The railroad industry is looking ahead to a
growing freight load—especially coal.
Rallroads already are the nation's largest
coal carriers and President Carter has
called for a two-thirds increase in coal pro-
duction by 1985 When it comes, the
railroads can carry their share—and mora, if
needad.

Bigger cars, more powarful iocomolives
and modemized operations mean railroads
are able to handie bigger loads with far
fewar trains. And these improvements also
maan there's a lot of additional capacity al-
ready available to handle the nation’s future
transportation needs.

In most cases, thosa neads will ba met
with much less fuel than is needed by other
forms of transportation—an important con-
sideration in this time of rising energy
Prices.

Asssociation of American Rallroads,

American Railroads Building,

Washington. D.C. 20036

Surprise:
We've been working
on the railroad.
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NEARTHLY MELODIES fill the hydrophones of Dr.
Roger Payne (above) as he records the songs of TI"]EL humpbﬂﬂkE!

humpback whales (above, right), Aided by a National
Geographic Society research grant, the New York Zoo- Sed Sym phﬂ ny
iogical Society sciantist has discovered that these
Qiants are ireapressible composars,” iImpravising se-
quences of sounds and constantly -.'.H::ng ng their
songs. Thedanuary 1879 issue will feature Dr Payrie's
report and another by Dr. Sylvia A, Earle, who dives o
rencezvous with numpbacks —somelimes eye fo eye.

You can hear the humpbacks' songs in a detachable
souna sheel incluced In that issue. Produced by the
Geographic's Audiovisual Services Division, the
soung sheel compdares a speeded-upwhale’'scrv o B
bird's song and reveals differences hl.r.r-".'.'en-'-r- the sangs
of humpbacks near Bermuda and those in Hawaiian
walers. It also nciugdes ong whale's soliloguy carried
Oy spacecraft into the cosmic oceanasagraetinglo ex
tratgrresirial ears, Send vour friends the rI.J’”!;JEdui-.t:' ==
messages Dy complating the form balow

NATIONAL GEOGRAPHIC SOCIETY MEMBERSHIP

Sg 5 CALENDAR YEAR 1979 MEMBERSHIP DUES INCLUDGE Maill 1o The Sacratan CHECK
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INTRODUCING
THE SAVINGS AND LOAN

FOUNDATION
COLLEGE SAVINGS PLAN

It can be tax-free to you!
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Here's an ex .
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Your near ings & Loan Association has a Tree bogklet that
=i Al e all=Eel-3la] Wy 1 30U O Dhave It P-#- | BClucote WO
l 1l s | | fOUrch

e & B LOAN Fy

T L1|.-1."-"'

[HE ".u"'n'u.-_.-
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“On Hawaii’s

United and the people of Hawall invite you
Lo the Big lsland to learn the meaning of
“Aloha United has more flights betwean

Hile and the Mainland than any other
airliine, marking it easisr Lo begin or conchuds

your Hawaiian vacation on the
Big Island. For information, call

your IT'ravel Agent or United

Fartners in Traveal with
Westarn International Hotals.
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The Roval Durch Horticultural Society invites vou to acquire

The Flowers of Hollan
Thimble Collection

For just 39.73% each—owelve exquisite coliector’s thimbles
in hine porcelain, hand-decorared in 24 karar gold,
portraying the best-loved flowers of The Netherlands.

Stricely limited edition.
Subscription desdline: October 11, 1978

|'he tlowersof Holland are admared 1the world
over lor thelr wlor, besory and viger. And,
through the cenruries; the great Dutch poine-
ery have created some of the loveliese of all
florn] art

i thas tradithott, The Roval Dutch Hortr
qulearal Soqety b authorized from Franddin
Porcelain, Amsterdam, a INKUE DEW SEMeE—
Tl Figrwery of Hollpnd Thimbls Collection

twed viecodkisctor s thembaes Of Tine porceian,
credfed by the infernationally rendwned wrtial
Bomald Van Rovekevell

The benuty of flowers—in fine porcelain

Each thimble i <ol enoisp) wlle in the

palm of vour hond. And yet even the nniest

it delbcate featunes of the flowers porerayod

wre captured in the Invang calors of nature, The
bodanical pame of each flower—in elegan
crpt —will be incorporated o the desigs

| S [ | 1 ] i i
L e tonesheng fouch wall Be g 29 karat  gol

border—skallfully apphed by hund, This ex
rrmrdinary oollection thus repmsenis & ver
table gatlery of {lower ar i mirutore == still
lurther enhanced by the delicate tramslocency

of time porcelaln.
Yours to arrange as vou like

Merelv botowch one of these ardoeful thimbles
i fosense withn subdad pleasure toe ch smeodh
et Of limely-glaps] porvelin, To eexgimn
e wWith o carebal fve iy to sor the famifig
thimbie ieandbierme] o an o olyert al froe
beguty. As o subscriber to Jhe Fluuern
Hnllawd Tivmdide Coallection, vl will e able
Eor &t gt the thamibiles one by ode (ae i senadl
..."||| oo af cxr sl table |I|.|||'|"|. k=
et = of 1in Lhe special displey frame provided —

w here vo may enow their charm to i he ol

I'imeless loveliness tn limited eadition

e beanpriful rhimbbes are availals)e iy A%
d Collection — anid osfp i hmited edition. Exch
subacTiber will receive o Lertihicat2 ol Au
tha=ritecity, aftestorad tiov the edbitom liimits, and
an intormative falder an the fowers portrmived

|r.'.I |r'.'l' BT l:'.'.'l CLEi ..r-'. TFRE 5I| !-'_“.I-‘. s ¥ ig
i% pvailable |"-;|.]|:'-:'.=_'|'- through Franklin
Porcelamn, The poce of cach thimble weill Iy
st 3975, The thimbles will be issued it the

rute ol ane per month, beginnim m December,
The apphcation below muse be postmorked
no later thun October s o be elimble
When all eligible orders have been filled, no
meete of these begutiful thambles will sver be
created, 5o the number of
collectuins o existencs
will never exoeed the

murtther of vahc

applicat oo recelved
postmarked by

[ )
||
offwrral clasme date
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The Flowers of Holland
Thimble Collection

Vilicd only until Ocober 31, 1978

Lt s Cine collectiom per subscribey
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EXXON ILLUSTRATED

I-'. II
.\ | Exxon nuclear fuel.
L L I| I.
"'-:i;:::. l.--":'.._ I', 1 ! : . i , -y
! %o\ | Nuciear fuef for generating electricity n
‘.:;I ||” | s made of uranium compressed int 8|
% III.I .I ST -:||'| l‘|.!.‘.l”r--I . r
il |
| I|I 1 .25 ¢ o = il P it
y i b Li-Z35 15 the hssionabie 1sglope In
| - ;j |\ wramum thar produces most of the
' "“‘wu | energy i the pellet. It takes aboul

..-"'S"'.-'L.' pounds of uranium-beanng rock
to get fust V3 ounce.of U-235

Though less than ¥z -inch
i iameler. nuciaar
— fuel peliets gre
power-pac e
Fach pe ilet
| |_l.r|ra|||- Ill-ll—l
energy equivalent of
T ! ':_.'!.':' (13 ff,_:.ﬁ:_ :_'|.+- w1l

The pafiels are seaied In jong -

= oS
||.r'|l'III tuoes OF r'.”:' Lt

rhe 'rods are grouped together in
hundles or assemblies. Each fr:--"' TS
oe exactly oSt wned and spaced
within the assembly

It takes sorme 200 nuclear fuel

& ST WiE== ¥ awsembiies to make up the core
i N ' of ane modern reactor
Annual efectncih ¥ '-|'__"_.|I:,'I_i|ll__'|'-| f-l"f'_'!"i
ths reactor can meet the present
average electrical needs of over
750, 000 American homes. |
generated by fassil fuels, this
amount of electricity would require 10 million barrels of ol
ar 3 mullion torns of coal

o

By 1990, nuclear fuel could provide about 30% of total U.5
electricily gemang

Energy for a strong America. ‘E)Kﬂ H:




Luxury for today...and tonight. That’s Cadillac.

Sleek in design. Sculprured in form. The ‘79 Cadillac is sryled for the times. With

even more comfort and convenience this year. A retuned suspension system for an

impressive Cadillac ride. New Digiral Display AM/FM Stereo Radio. And more. See your
Cadillac dealer for today's luxury...and tomorrow's value. The Fleetwood Brougham and

DeVilles are consistently... America’s luxury leader in resale value. Thars Cadillac




Chosen #l in

Holiday Inn Gives You The #1

#1 People Pleasin Localions:
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Locations and #1 Standards.

#1 People Pleasin Standards: hase are some of the reasons why
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We Welcome You | To The Best
People Pleasin® Hotels In The World






Presenting
“Stay Well’ Cards.

With Metropolitan Lite's “Stay Well” cards,
there's a good chance yvou'll be sending
fewer “"Get Well” cards.

There's a Family Immunization

Record, an Early Warning Card

that shows you how to recoenize

early signs of heart attack, and

a CPR Card that tells you how to

help a victim of hear! stoppage.

Plus an Emergency Medical Information
Wallet Card with vour personal

medical history, and an

Emergency Phone Number Finder.
Theyreall part of our 70-vear

tradition of health and safetv programs.
And they're vours simply by visiting

P X Y any Metropolitan office, or asking vour
gt 4 Metropolitan representative
These cards can he Jp you save much more
than the price ofa "Get Well” card.

They can save the life of someone vou love.

Come to Metropolitan. Simplify your life.

£sMetropolitan



Outside, it's a practical, full-size 88,
[nside—a new level of luxury:

[ntroducing the new Royale Brougham interior.

[here's a timein lite when yvou With it comes a great Amen In fuxury you have earned

owe yourself a little something  can road car with a reputation Think about it as you take a

extra—when luxury and com-  for gquality. Engineered tor long test drive—soon. ||

rort are rewards you have mpressive space etficiency-

carned trim shape, tullsize room tor
As in the Brougham interior iy, and over 20 cubic fect of
vw oavailable in our Delta B8 trunk space

T
e | E-a i | | 7 i
nesvale, lextured velours L OOk at it s way 1o

L ELE
Elegantly tulted seat backs want a car to keen For a long —3
Fleated and plush comtbort time, So that nch Brougham Dﬂitﬂ 3‘3 RD‘)'BIE G

thatl rewards you every mile nterior is a smart investmend Have one built for yvou.




The Waterbird

Plates——

12 superb original works of art have been painted exclusively for this
llection by the great wildlife artist Eric Tenney,

r

-'__ b N 5 -_'- "'I.. I||I r L
RedBreasted Marpander. |

Reduced photograph. Each Waterbird Plate s 935 inches in dismeter icomiinued o pext poge



continued Irom previcuas page )
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birds in particular hold a special place
hearts of bird lovers because of their distine
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ark of art bv the internationallv-known Englis
ildlife artist Eric Ten: He created these

s eXci s for this 100 th wil

HEVET AT ANYWNETE PiSE

Reduced photographs. Each Waterbird Plate is

B miches in diameter J—
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) 1978 the Danbury Mind

onored tradition of fine porcelain

HE WATERBIRD PLATES will be crafted

of tine Bavarian porcelain, which is greatly

esteemed for ke translucence, whiteness,
and strength. The trfadition of Bavarian porcelain is
among the oldest m the Western World: indeed,
it was in Saxony that the First true porcelain was
developed in Europe, over two and a half centuries
AE0

The Waterbird Plates continue this tradition
of inspired artistry and painstakinge skill. It can take
vears to create a series of plates of this supreme
quality, and it would be impossible without the
specialized knowledge and crattsmanship that only
i !:L"lu'lu miaster FI'!'FL,' I'_'l-,l':ﬁ ]'[‘I..,'IL.-i_-,"'_"- I_1i_|"1:-1lz"‘-|‘:|
Fach Waterbird Plate will measure approxi-
v 9 inches in diameter, a size that maloes

it possible to show each bird in precise detatl m

TR

its natural habitar, To add o the solendor and ele-
r . i ' ] r 1

gurice of the collection, a border of 24 kit -u:'l.llll.ll

.||r|
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A Limited Edition
at a Guaranteed Price

Because the original -paintings are so
exceptional, the Waterbird Plates are expected to
have enduring collecting importance. This tru
collection you can acquire with contidence and dis-
play in your home with pride

[he Waterbird Plates are available in the
LS, exclusively from the Danbury Mint; none will
e s0dd m museums, galleries or stores, The LS.
edition of this magnificent collection is lHited to

Yisd

the numper of orders-postmarked by Cetober 31
1978, and then will be closed forever. As & sub-
scriber you will receive a certificate of registration
authenticating the limited edition status of VOLUT
codlection

Desprite the ract that collector plates of com-
parable size and gquality are being widely offered
at 845, or $50. and more, the original {ssue price
tor the Waterbird Flates Has been set at just 535
each. Moreover, this original issue price is guaran-

teel to each subscriber tor the entire collection.,

Lsuaranteed satistaction

Betore each plate 15 approved for shipmens
to vou, it will be individually inspected to assure
It meets our exacting quality standards. Buat shou
any plate fail to satisty you in any regard, you may
return it tor replacement or refund. Natarally, vou

vour subscnplionat any Hme

Ty LANCE

'rompt Action Required

All you need do to reserve yvour Waterbird
Matesisreturn the attached reservation application,
Youneed send no money now. You will be invoiced
tor each of the 12 plates as they are shipped at a raty
of a new plate every other month

Because these plates are so beautitul, col:
lector demand is expected to be

UEh, 30, b 1% suy-
:r:L‘:'-tl:.'J vou order withat -.i'ln'I-‘-':-' today i possible,

toy avested o i-i._a[_1[1-.'-1nr1'r.-9n|

:r._h e - —a — e — e — — = 'LPJ

E.'i.ll-l. TENNEY is one of the finest wildlife artists of ow
Hme. So great 8 the worldwide demand for his art that
he will undertake only those commussions he considers to
be of unusual ment. He devoted many months to these
waterbird paintings; The result i= a collection of master-
preces —original art which is authentic and siriking. cap-

turing each waterbird in vivid [ifelike detall,

RESERVATION APPLICATICIN W6

Mlisat biw postrmanhed by
7 Rechards Avenue Crtober A], 1978
Morwalk CConn, GHESe Limmils e sl per potson

[ T PRl Ta” L T

Flease erpl my ressmvation applioation O The Waterbisd

Plates. ! uwrnderstanyd thy v @ collectson of 13 {ine EHRFCETA
booplates wach depicting un original wark of art by the greai
wt Jillste act=st Eric Tessiey, T he collectiot will Be ssoei] dt b

ratp ot one plate svery o months at o gnarantesd price of |
£35.00 pet griafe | Plue 5100 o poOsbage @ndo Famedl i
| umderitand that | need send po money noeas. | owikl pas

8% 3T tor qaach olate as oillvd st iwo-rmotitl mdeevals. | By

ancel my swubsrmpbon at any time, and any plake that | am
mot completel v satisbied with may b= returned far replacermend
F rEenea
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§ Lift flap here

Mattonal Geographic

HoWARD!
HOW'S LONDaN? GoT
YouR LETTER ABoUT
TWO MONTHS AGO!|
WANTED TO WRITE
BUT I NEVER GOT
) TO IT..WELL,YOU KNOW,

Hnwha
YOU'VE GoT AN )

ENGLISH GIRL?,... |

AN AMERICANT
STUDYING WHAT 7
., .;THATS WONDERRIL

WHATS HER NAME?
SHE SOUNDS TERRIFC.

] LEAVES SO MUCH To
BE DESIRED! 1JUST
WANTED To HEAR YOUR
'VOICE. HOW ARE You ~
| FEELING? You FEEL
| GREAT? YOV SOUND
GREAT. LIKE EUEﬂFES
MADE A BIG (HANGE |
IN YOUR UFE...YEST |
| YES? OH, TERRIFIC!
1'M SO GLAD TO HEAR
\THAT, WHAT? A GIRL
FRIENDT WAIT,
LUCY WANTS 1o
TALK To You,

L IN AWAY A LETTER
¢

€5

JUST WHAT You
NEEDED, 1 ALWAYS

SAID To JOSEPH,
“THATS ALL HOWARD
- NEEDS, A GoaD

\WOMAN,"
A BAD WOMAN Y

OH, YOURE TEASING
ME...OH, HOWARD...|
OGH! WELL,You |
HAVE CHANGED,

[ WORFF WOt YAP! |

ﬂ: RAFF RAFF RAFF! |
RAFFITY BARK!
YAP YAP YAP SN ORT!/

WAFF WAFF YAY
- BARK BARK BARK
| yAP YAP YAP YAP
EARK! BARK!

RAFF! F?HFF\
ROWDY ROWDY
ROWDY YAP YAP!

[ BARK BARK WOF! |
WORFF WOF! WaF!

RAFF RAFFE |

BARY WHAQ0 OF!

WA WA WORFK |
BARK BARK |

—_

$5.400ELESSFOR3HIHI'IESTU lﬂHDUILﬁJSTOBEH.IH.

$9.00 TO TOKYO. WHAT YOU SEE HERE IS 100 SEEBHN’WRTI'I

[ts only $6.75 (plus tax) when you pic |'..'||||]F]_'|'|]'I| andd call most countries in Western
Furope lh s for the first 2 minutes of talk, station-to-station But there are nighttime and
"'-'.]r'.-!.1j. Iii"-l.'l".HI'l"' to many countries. Check it and savi

Bt of all, there's the pleasure (and wonder) of talkmg to famly and fnends overseas,

[t'e. a0 easv to do. And it costs no more than treat

@ Bell System

E One or two

of them 1o the movies



Mexico has 0 many perfect places. Cilies that move 1o the rhwthen
ol ol toik o tunes one moment | and diseo vibrations the next

smaller towns, that spering (o life on market day, And unbelievably
luxurous resors, where the sound of the surt and the glow of
evening stars begin and end the day. Mexico has everything 1a
make your vacalion an uniorgeiable one. Crafts and clothing

al Dargaen prices. Fabulows food in beautiful sethings

Creal museuts. Muge parks and jewel-like plazas. And the
-I||--"'|!.|,|'|'.'| Frma 4 amd rent orvilliF 2t inrrs ‘

Mewicg ., i15 more than just anpthes Bip
s an pxperience you' || never foege

sl ritlaria de Turwemo « Consejio Nacsonal die Tirismo

L

I*I SMEXICO:
THE AMIGO COUNTRY.
lrll.lhll: il'-.-l.lll'nli"-lrll"hl 'II_I|_-I|'--Il Ll

|

!

4 W Wilshirre Blvd — Salte THIO
| Beverly Hifls Calif. Wiy
|

|

Tell mie more. Flease sermd me vYour
Wonderful Mexico”™ brochuore

Mg

Ackdres

%Ll Fils

LR, it i DR SR Y A



State Farm Stale Farm State Farm Siate Farm
Life Agent Health Agent Homeowners Agent Auto Agent
Duane Stern Duane Stern Duane Stern Duane Stern

Duane Stern is the answer to all
the Andersons’ insurance questions.

“Duane doesn't take your money and forget about you,
says Steve Anderson of Rockford, lllinois. "He's there to help.
Like updating our life insurance when little Todd arrived.

Or reviewing the coverages on our house, Or simplifying the
handling of an auto clairm for us. It just seems like he's

never too busy to give us his time.” _
“When we go over our insurance,” says Sheila

& = T o J ' - i . ve

Anderson, "Duane talks with us, not at us. We like that.
If you'd like an insurance agent who's

as enthusiastic about giving you service as

selling you a policy, check your Yellow Pages

for the State Farrn -:h‘.]tl"lt near you.

lee. a gnﬂd nenghhﬂr. State Farrn is there

S TATE MOINSURAMCE COM AES Home O - L




vihether vour home is In
the south or the north, PPG
nas an energy-saving envi-
ronmantal glass for your
winciaows and shding glass
doors :

VWherae the chmate is blis-
tenng, you can save ar
canditioning costs by as
much as 17 percent by let-
ting your hotme wear win-
dows and patio doors made
of Solarcool® Bronze reflec
tive glass nstead of clear
Qlass

Newsast in the PPG line
Solarcool cuts way down
on ultrawviclet ight, too,
AMich 15 8 major cause of
fading. Its beautiful mirrored
face prowvdes comparative
privacy, anc by reducing
glare makes 1t a lot nicer to
00K out on a summaer’s day.

Up north. PPG Twindow?®
Insulating giass uses two
sealed panes to bring breath-
taking winter scanes indoors
whie you bireathe in com-
fort. Since it reduces heat
055 through the glass more
than 40 percent, it obv
ously saves anergy. It cuts
messy condensation. And i
you want 10 save even maore,
add storm windows for
triple glazing

t PG glass become

parlt OF YOur energy-sawving

System. Ask
arcninect. cithar ane wll
e glad 1o help vou. PPG
Industries, Inc., Dept.
N-4108, One Gatewsay
Center, Pittsburgh, Pa
182

JOUr Duilder o

PPG:a Concern for the
muiure

D

ik

INDUSTRIES
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"“The Mississippl! It was with
indescribable emotions that
| first felt myself afloat
upon its waters. ..

. The great Mississippl, the
majestic, the magnificent Mis-
sissippi. rofling its mile-wide tide
along, shining in the sun.

The moment we were unger
way | began to prowl abour the
great steamer ana fill myself
with joy. She was as clean and as
dainty as a drawing room; when
| lpoked down her jong, gided
saloon, it was like gazing through
a splendid tunnei. . she glittered
with no end of prism-fringed
chandeliers”

[Excerpted from Mark Twain's
“Life on the Mississipgi™)

A vacation on the Delta
Queen” ar the Mississippl Queen”
IS5 3 cruise through Mark Twain's
Amenca With a view that changes

‘around every bend.

Magnificent gargens. Historic

landmarks. Stately piantations.

seepy, itte nver fowns. Busting.
cosmopoktan citles,

J.ellll

‘E':-I':I;-_—I-r
Soy cheibidadaly

l e
I
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NOT To mention delicious
Ffood. Great antertainment. And
a nice, smooth ride througha
place you've only read about

Untl now. That's Steamboatin'™

And it a8 happens aboard Amenca’s
anly overnight passenger steam-
boats, the Delta Queen
anad the luxurious Mississippi
QuUeen.

S0 if you're looking for a
VAcation that's unique in every
detall, see your travel agent or
fill in the coupon and send
it TO Us:

The Delta Quesn Steamboat
Co. Dept NGO, PO. Box 2000,
Addisan, lHinoks 60101

We offer three to fourteen
gay's of steamboatin’' on the
upper and iower Mississippi and
rhe Ohig. And when We say,
"“Weicome aboard’ voull begin
an eXperience No other vacation
can match.

who knows? Maybe youll
even see Mark Twain prowling
about our Grand Saloon, fling
himsef with joy all over again

*'---n-_'.—_._...._l

powel, S LT (T

L

T '

= = & -
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Let us take you back
to a time when steam-
boatin’ was the only
way to travel.

It still is.
mErmaAZ\ IEEM

e e o

Pigase 58N M your 1972 Defta
Dupsen anc ANsSSsiDD, Dusen
Diuing Crsts SCHeCks

The Delts Queen Steamboat Lo
Dept NGO PO, 8ol 3000
afcison |[linos GO0

—I-_—I-__J—J—.-J—___J

ueEn are stpambosts of U & -
regetry with in American Craw l

| Name
| e
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Srate Zip
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New Maytag Jetclean Dishwasher
out-cleans em all.

Gets the dishes you wash most
cleaner than other leading brands.

New styling adds a smart touch to your kitchen.

Hoo-boy. Nobody builds ‘em like Maytag
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£ Mew Matag Powerdry dries clishes bty
than ever with fored alr Mot mededs et wou

CIFL .1:!| OF WO sl SHana esrtitsii

WREner Nas fhetesterd. oxciusive Moy

L TS T SR 1@l SN ’ E
& Up iF kifchen You can also y tag Jetwash spray Cormmesre abowe
ersonaliee vour Mactan B buging see? Srmaller holes in Mavtag Jetsas]
Cistom Tim Ml that lefs vou oo mean ugbeweEncty wator iets with tre
the fromt panel with fabrc, walleogse mietdons dish-cleaning pose
pilistic. wiood 9, You aso Qe he testied, eaciiisiv
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chsdwanalure pob, |ake your oo L0 with thee certificate bedou

W

MAYTAG JETCLEAN™
DISHWASHER

bl i

hl R N L ig.._ Lpses LLR i
stifl ot two deep racks, top and b
. Eschishie Montng Duaal Deep-
Racking lefs you put 107 plates
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T
EXPLORERS
HALL
NATIONAL GEOGRAPHIC SOCETY

You and your family are the explorers
hare. Discover axciting, one-of-a-kKind
exhibits that talk, move, light up. see
your Society's treasures of discovery,
records of scientific achievement, and
relics of ages past. Watch educational
films. Only six blocks from the White

Housa. Open dally

MATIONAL GEOGRAPHIC SOCIETY
17th & M Strests N.W.. Washington, D. C



By Atthoricy of the Government of Canagda

The Roval Canadian Mint announces

THE 1978 CANADIAN 5100 22 KARAT
GOLD PROOF COIN

A specidl muntage, limited to 1040, 000, of the 1975
§100 22 karat gold proof coin has been struck by the
Rovil Canadi Wit tor world-wide sale
The com has adiameter of 17 mm and
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The manwho simplitied housing
bought a Honda Civic.

You can imagine our feeling of sausfaction when we discovered
that R. Buckminster Fuller had walked into Darling’s Honda
in Bangor, Maine, and boughta Honda Civic” CveC Harchback.

Buckminster Fuller is, after all, one of history’s most onginal and
prolific thinkers. As an architectural engineer, philosopher.
mathematician, and educator, he has spent over half a century find-
ing simple, economical ways to improve our hives.

What's more, he knows a good deal about automobiles, having
owned 43 different cars over the vears.

| %78 Amen 1



Of course, you may know Bucky Fuller best for his masterpiece of
simplicity, the geodesic dome. This ingenious structure is one

of the strongest and most efficient means of enclosing space vet
devised by man. More than 150,000 geodesic domes have been
built, rangingin size from small dwellings to a railroad roundhouse
big enough to covera football field.

Which brings us back to the subject of automobiles. In 1933 Bucky
Fuller designed and built the Dymaxion Car. It rode on three
wheels and steered bv a single wheel in the rear. This desien made
it highlv maneuverable and easv to park. It even had front-wheel
drive. Sound familiar?

Here's what he told us about his Honda Civie CvOC: *1ts handling
teels better to me than any other car I've ever owned — except my
Dvmaxion.”

ke

T'here. Isn't that nice? And isn't it wonderful when someone
Buckminster Fuller appreciates whatwe've done.

H O N|DA

We make icsimple.
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YOU CAN COUNT ON GENERAL ELECTRIC
FOR GREAT IDEAS IN COOKING.

'I'I'IE GENERAL ELECTRIC MICROWAVE COOKING CENTER.

At General Electnc,

General Electnie's *Micro-
wive Umde and Cookbool

that comes
Center s much more than a

&5 |r1l

gl |

'-IL[' e ss
COlOT p"||-n- rraphs.

The conventid
|l|'||:-. g

a0 ST

There

ELITE €

HH ¥

with the Cooking

| |-H M - |'1| il m

] LII|J_ traal L I'-.-_- e
ﬂ]iﬂlf'l (YLK

cooking with simpie step-by

is, recipes mnd 450

||| MicmiwEyYeE

![l.ll FYEN Nt

Ives vou the conven
ience ol General Electric’s
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we know what makes America cook, as you can see
from all the cooking versatility we've built into one superb appliance. The
Microwave Cooking Center combines the speed and convenience of nucroway-
ing with the traditional benefits of conventional cooking, and fits comfortably in
your current kitchen space.

i

THE APPLIANCES AMERICA COMES HOME TO.

|t |||'|'1Lr nTCTiWaye OVET
features the Goenerad | I:.-..r'-_
'nl:-.ru Thermometer™ con-
trol. Just insert and set the
desired femperature and (he
oven shuts off automastoally
when it's dooe. [t also has
digital time control and gives
vioul the conlang fexibility of
multiple power levels
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Ihe surface umits are engi-
noered 10 21Ve YOou kN infinite
chimce of heat setiings, The
range & also avmilabie with
ceramic glasstop cooking
cirface. The controls arc
convemiently placed al eye
evel next o the upper oven,

GENERAL &3 ELECTRIC



Get the TV to be

the most reliable Zenith ever.
Ouwr T Plus chassis is all new.

it's 1 modular, with far fewer
component interconnections. And

it runs cooler at critical points.

THIS IS ABREAKTHROUGH. THIS IS THE BEST ZENITH EVER.
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CATILACCTION &F FMUE PONDERIES

This tree kept a
lifelong diary for
all of us to read

Each year a Iree grows o new
layer just inside the bark. Early
in the season, fust-growing,
light-colored cells form. Then
growth slows, leaving u thin line
of darker cells to mark the
passing year.

This cracked and drying stump
of a ponderosa pine reveals in
its annual growth rings much
about its 53-year life.

Its center rings, evenly-spaced,
show 14 years of steady, normal
growih. Then came four vears of
drought, indicated by crowded,
NAITOW TINngs.

Fire crackled through the forest,
searing one side of the maturing
ping, and leaving an open wound
that took seven years to heal.

As neighboring trees competed
for sunlight, the tree's rings
narrowed, until in its 46th year
a series of very narmmow rings
tells of perhaps more drought,
an insect blight, or a period
of heavy cone production. By
studying nearby trees; experis
can pinpoint the cause.

-------

'''''

Scientists study tree nngs o
find ways of improving timber
growtih, to gain greater under-
standing of the weather, and
even to date archeological ruins

Around 1900 astronomer
Andrew Ellicott Douglass
tumed from his study of sun-
spols 1o examine tree stumps
Douglass thought that if he
could link ring width to weather
he would find a chronology of
climatic changes wniten in the
wood of fallen trees.

His studies gave us a
vialuable history of weather
going back many hundreds of
years, It also gave archeologists
a unigue tool for daling ruins.

Experts had long puzeled over
the nge of the pre-Columbian ruin
of Pueblo Bonito in northwest
New Mexico, Douglass, working
under a National Geographic
Society grant, drilled cores from
the house timbers at this long-
deserted site, matched sequences
of thick und thin tree rings with
his' *yardstick™ of ring patterns,
and was able to date positively
the pueblo’s earliest constructuon
at around a.p. SH),

In establishing a relationship
between tree ring vanmstion and
climute. Dr. Dounglass pioneered
il MW sciénce now Known as
dendrochronology. He also
founded the Laboratory of
I'rec-Ring Research at the
University of Anzona, where
today's dendrochronologists,
by cross-dating living and
dead specimens of California’s
bristlecone pines, have pushed
back a continwous chronology
of over 7,000 vears, They
have precisely dated hundreds
of archeological sites, and
have vasily improved our
picture of the paleochmate
of western North America.

Mot every render shares the
dendrochronologist’s enthusiasm
for reading tree rings. Bul
many do share the sclentist’s
enduring curiosity about the
wonderful world around us. And
to help satisfy that curiosity, they
turn each month to the pages
of WNATIONAL GEOGRAPHIC.



“THE NEW POTSCRUBBER 111 IS THE BEST /
DISHWASHER GE HAS EVER MADE.
WHO COULD ASK FOR ANYTHING MORE?"

— Debbie Revnolds

IT WASHES DISHES CLEANER. And the special Fower Scrub Becmise the new Super Racks hold

e Potserubber T dishwasher Cycle, while it may not do every- nore dishes
features the new exclusive Mulii- ting (such as remove burmed- AH“ "I HUHS QUIETI.'I' Tﬂ'ﬂ'
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in normal use), but 1s actually
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dishes. This arm. combined with a
Pirwer Shower on [op and 8 Powe
lower in the middle, gives vou

-level washing action toget you
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THE APPLIANCES AMERICA COMES HOME T0.
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At last!

A children’s atlas that’s
informative and FUN...

HANDY
REFERENCE
TABLES

Children take an exciting
close-up look at the U.S.A. In
addition to four fact-filled pages
on every state, kids explore the many dii-
{erent ways energy is used in the home...
discover the wonders of agriculture...leamn
to read weather maps.

Other special sections provide limely
insights into America’s many faces...how
our land is being used...where Americans
live and work...and much morel



4 DETACH HERE

Reserve your
= mes 8Py first-edition copy
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$14.95(in U. S. fundsorequiva-
lent), plus postage and handling
at time of shipment. If not com-
pletely satisfied, I may return
this book without payment. 357

Savor in-depth sections on each state—-
packed with vital features:
Informative. eye-catching photographs.

Concise, easy-to-read maps-showing hundreds of important questions.
just the right amount of delail for a child: State birds. Howers, and {lags.

Special map colers and keys—to help Special “gee-whizzes”
voungsters quickly locate state capitals, -making learning fun
major cities, principal highways, industry, for kids of all ages.
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Simply complete arder form, detach,
and mail the entire flap te:

National Geographic Society
Post Office Box 1640
Washington, D. C. 20036
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Did you know thal you can siand
in fous stotes at onee’




Some look ot the dollars spent an
roads: $31 billlon in [377. They
sy, Encughl” Others lock at the
roads. Frost-heaved, pot-holed. in
dangerous gdisrepair. They wran!
action, nowl Whoa's right?

Expenditures ior road constrc-
ton, upgrading, maintenance
renair, and tratlic sarvices are in-
deed massive, And they keep -
creasing, The outlay in 1965 was
£14.3 billion. In 1977 more than
twice that, a record §30.6 billion,
No wonder some sgy,  We e
spending guite enocugh an high-
i

But others see needs cutpacing
axpanditures by 50%. Tralic has
doubled since ‘85, Two savare
winters in a row have heaved,
cracksd and woshed oul our
roads. Expenditures grow. Bul
neads and inflatton grow even §
foster. Today's road dollar buys §
anly half what it did 10 years ago
No wonder others say, "We must
gpend more now or sufier later.”

Hoads are indispensable. They

carry moat of our goods and ser-
vices. Our jobe depend on them,
Our recreation, security. Monsy K
wa 'save by lelting roods de-
tariorate we lose on wasied fuel
venicle domage, accident oosts,
Bod roads cost B0% more to drive § - —
on thon good roads: And construc-
Hon costs will surely increase n
future years. The tims (o save is
now, with a solid program aimed
at enhancing America's valuable
rocd Osset

Caterplllar machines are usad
i build and maintain roads. Our
angines powet trucks. We belleve
attention to roads s essential to
America's well-baing,

There are
no simple solutions.

Only intelligent
choices.

[B carerpiLLAR

Cameeia Danowewd Zowre Trmiewcis of Colerpelie Treoee Lo

304 pages * 10Y," x 10%,"
659 full-color photographs,
maps, charts, diagrams, and
illustrations * Hard cover
Plus o BONUS map supplement

ONLY 514.95

Mail this card TODAY
to insure delivery
by Christmas!

NATIONAL GEOGRAPHIC, OCTOQBER 14978
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